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Abstract  

Introduction: Heart failure is a complex clinical syndrome. In this study, the 

clinical area of focus is chronic heart failure (HF). The average age of chronic HF 

onset is 77-years-of-age, with most patients likely to be exposed to polypharmacy 

and to display poor adherence to therapy. HF management depends upon 

symptomatic treatment and cardiac-respiratory rehabilitation. Chronic conditions 

are known to increase the risk of mental ill health, which can increase the risk of 

adverse cardiovascular outcomes and poor self-caring behaviour including poor 

adherence to therapy.  

Aim: This study aimed to explore whether improving mental health and 

medication adherence behaviour, could improve heart failure prognosis.  

Methods and design: This was a mixed-methods study, where HF patients were 

reviewed face to face at 3-monthly intervals. Consultations included screening for 

medication adherence, depression, and anxiety; diagnostics and laboratory 

results review, referral to specialist services as required, and conversation with 

the patients regarding their medical conditions and medications. 

Results: Non-adherence was present in 28% (n=17) of the cohort.  The 

prevalence of depression and anxiety was 31.1% (n=19).  There was a 14.7% 

improvement of baseline blood pressure over the course of 6-months. Smoking 

was identified to have a significant negative impact on blood pressure over the 

course of the study (p < 0.05). There was a significant improvement in mental ill-

health, and medication adherence behaviour (p < 0.05). Depression was found 

to have a significant impact on overall wellbeing (p < 0.01). Depression and 

anxiety were also found to have a significant effect on medication adherence 

behaviour (p < 0.001 and p < 0.05), respectively.  
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Conclusion: This study draws the attention to the need for introduction of a new 

pathway for the management of patients diagnosed with HF. It is recommended 

that there should be concurrent screening and management of the patients’ 

mental health, wellbeing, and adherence to therapy in addition to the traditional 

HF management.  

 

  



Student ID: 0619994  7 

 

Table of Contents 
Student Declaration ............................................................................................ 2 
Supervisor’s statement ....................................................................................... 3 
Acknowledgement ............................................................................................... 4 

Abstract ............................................................................................................... 5 
Abbreviations .................................................................................................... 19 
Heart failure definition used in this thesis .......................................................... 21 
Chapter I: Introduction and Background ........................................................... 22 

1.1 Chapter Overview .................................................................................... 22 

1.2 Review of the literature ............................................................................ 22 
1.3 Chapter summary .................................................................................... 73 
1.4 Publications ............................................................................................. 73 

Chapter II – Coronavirus 2 impact on the Heart ................................................ 74 
2.1 Chapter overview .................................................................................... 74 
2.2 Aim of the review ..................................................................................... 74 
2.3 Review Method ........................................................................................ 74 
2.4 Transmission and Pathophysiology ......................................................... 74 

2.5 Cardiovascular patients and COVID-19................................................... 89 
2.5.1 Population- Interventions- Comparison- Outcomes Tool .................. 89 
2.5.2 Studies Selection .............................................................................. 89 

2.5.3 Review of the selected studies ......................................................... 90 
2.6 Vaccine and Treatments ........................................................................ 100 
2.7 Chapter Summary ................................................................................. 101 

2.8 Publication ............................................................................................. 102 

Chapter III - Project Scoping and Concept Development ................................ 103 
3.1 Chapter overview .................................................................................. 103 
3.2 Systematic Review ................................................................................ 103 

3.2.1 Background ..................................................................................... 103 
3.2.2 Aim .................................................................................................. 105 

3.2.3 Methods and Search Strategy ........................................................ 105 
3.2.4 Findings .......................................................................................... 120 
3.2.5 Researcher Conclusion ................................................................... 125 

3.3 Local Data Audit .................................................................................... 126 

3.3.1 Local Audit Aim ............................................................................... 126 
3.3.2 local audit method ........................................................................... 126 

3.3.3 Local audit results ........................................................................... 126 
3.3.4 Local audit Conclusion and Recommendations .............................. 129 

3.4 Chapter summary .................................................................................. 129 
3.5 Publication ............................................................................................. 130 

Chapter IV – Primary Study Methods and Design ........................................... 131 

4.1 Chapter Overview .................................................................................. 131 
4.1.1 Definition of the term of HF used in this study ................................ 131 

4.2 Aim ........................................................................................................ 132 
4.3 Objectives .............................................................................................. 132 
4.4 Study Question ...................................................................................... 133 

4.5 Null hypothesis ...................................................................................... 134 
4.6 Study Design ......................................................................................... 134 
4.7 Sample .................................................................................................. 134 

4.7.1 Inclusion criteria .............................................................................. 137 
4.7.2 Exclusion criteria ............................................................................. 137 

4.8 Methods and Protocols .......................................................................... 137 
4.9 Ethical approval and clearance ............................................................. 138 



Student ID: 0619994  8 

 

4.10 Equipment and Tools ........................................................................... 140 

4.11 Data collection method ........................................................................ 141 
4.12 Data analysis method .......................................................................... 143 
4.13 Data storage ........................................................................................ 143 
4.14 Expected outcome ............................................................................... 145 

4.15 Statistical analysis ............................................................................... 147 
4.16 MMAS-8© Widget ................................................................................ 147 
4.17 Benefit to practice ................................................................................ 151 
4.18 Hypothetical model of Heart Failure Maintenance ............................... 153 
4.19 Timeline ............................................................................................... 154 

4.20 Chapter Summary ............................................................................... 154 
Chapter V: Statistical Analyses ....................................................................... 155 

5.1 Chapter Overview .................................................................................. 155 

5.2 Descriptive statistical analysis ............................................................... 157 
5.2.1 Alcohol status ................................................................................. 157 
5.2.2 Smoking status ............................................................................... 158 
5.2.3 Educational status........................................................................... 158 

5.2.4 Employment status ......................................................................... 158 
5.2.5 Body mass index ............................................................................ 159 
5.2.6 Prognostic indicators....................................................................... 160 
5.2.6 Blood pressure ................................................................................ 161 

5.2.7 Oedema .......................................................................................... 163 
5.2.8 Cough ............................................................................................. 164 

5.2.9 Medication adherence ..................................................................... 165 

5.2.10 Depression .................................................................................... 166 

5.2.11 Anxiety .......................................................................................... 167 
5.2.12 Depression and medication adherence ......................................... 168 

5.2.13 Anxiety and medication adherence ............................................... 169 
5.2.14 Wellbeing ...................................................................................... 170 
5.2.15 Walking distance ........................................................................... 171 

5.3 Inferential statistical analysis ................................................................. 173 
5.3.1 Systolic blood pressure ................................................................... 173 

5.3.2 MMAS-8© scores ............................................................................ 174 

5.3.3 CUDOS© score .............................................................................. 176 
5.3.4 CUXOS© scores ............................................................................. 177 

5.3.5 Wellbeing scores ............................................................................ 179 

5.4 Analysis of variance .................................................................................. 181 

5.4.1 Systolic blood pressure ANOVA test............................................... 181 
5.4.2 Diastolic blood pressure ANOVA test ............................................. 183 
5.3.3 Medication adherence ANOVA test ................................................ 185 

5.4.4 Depression ANOVA test ................................................................. 190 
5.4.5 CUXOS© score ANOVA test .......................................................... 192 

5.4.6 Overall self-reported wellbeing ANOVA test ................................... 193 
5.4.7 Systolic blood pressure and smoking ANOVA test ......................... 195 
5.4.8 Walking distance and smoking ANOVA test ................................... 198 

5.4.9 MMAS-8© and smoking ANOVA test .............................................. 200 
5.4.10 Depression scores and smoking ANOVA test ............................... 204 

5.4.11 Anxiety and smoking ANOVA test ................................................ 206 
5.4.12 Wellbeing and smoking ANOVA test ............................................. 207 
5.4.13 Systolic blood pressure and drinking ANOVA test ........................ 210 
5.4.14 MMAS-8© scores and drinking ANOVA test ................................. 211 
5.4.15 MMAS-8© intentional non-adherence scores and drinking ANOVA 



Student ID: 0619994  9 

 

test ........................................................................................................... 213 

5.4.16 MMAS-8© unintentional non-adherence scores and drinking ANOVA 
test ........................................................................................................... 215 
5.4.17 Depression and drinking ANOVA test ........................................... 217 
5.4.18 Anxiety and drinking ANOVA test ................................................. 219 

5.4.19 Wellbeing and drinking ANOVA test ............................................. 221 
5.5 Regression Statistical Analysis .............................................................. 222 

5.5.1 Wellbeing based on mental health and medication adherence ....... 222 
5.5.2 Medication adherence based on mental health .............................. 226 
5.5.3 Blood pressure and MMAS-8© scores ............................................ 229 

5.5.4 Blood pressure and mental health .................................................. 230 
5.5.5 Medication adherence and depression ............................................... 231 

5.5.6 Medication adherence and anxiety ................................................. 232 

5.5.7 MMAS-8© and depression ANOVA test ......................................... 233 
5.5.8 MMAS-8© scores and wellbeing ........................................................ 235 
5.6 Results summary ................................................................................... 236 

Chapter VI: Case Reports ............................................................................... 238 

6.1 Chapter Overview .................................................................................. 238 
6.2 Cases Narrative ..................................................................................... 238 
6.3 Thematic Analysis ................................................................................. 309 

6.3.1 Methods .......................................................................................... 309 

6.3.2 Results ............................................................................................ 310 
6.3.3 Discussion ...................................................................................... 311 

6.4 Chapter Summary ................................................................................. 314 

Chapter VII: Discussion .................................................................................. 315 

7.1 Chapter Overview .................................................................................. 315 
7.2 Patient demographical information ........................................................ 315 

7.2.1 Educational status........................................................................... 316 
7.2.2 Drinking habits ................................................................................ 316 
7.2.3 Smoking .......................................................................................... 319 

7.3 Prognostic indicators for Heart failure.................................................... 320 
7.3.1 Oxygen saturation ........................................................................... 321 

7.3.2 Walking distance ............................................................................. 321 

7.3.3 Pulmonary congestion .................................................................... 324 
7.3.4 Peripheral oedema.......................................................................... 327 

7.3.5 Obesity ............................................................................................ 335 

7.3.6 Blood pressure ................................................................................ 339 

7.3.7 Mental health .................................................................................. 350 
7.4 Screening tools for mental health .......................................................... 358 
7.5 Psychotherapy ....................................................................................... 364 

7.5.1 Pharmacological treatment ............................................................. 368 
7.6 Medication adherence ........................................................................... 378 

7.7 Algorithm designed for general practice ................................................ 386 
7.8 Limitations ............................................................................................. 387 

Chapter VIII: Conclusion ................................................................................. 388 

8.1 Significant findings for future applications ............................................. 402 
8.1.1 Application for future research ........................................................ 402 

8.1.2 Application for future guideline development .................................. 403 
8.1.3 Application for future practice ......................................................... 403 
8.1.3.1 Pharmacist role in screening for mental ill-health issues and 
medication adherence ............................................................................. 403 
8.1.3.2 Application for future primary care practice .................................. 403 



Student ID: 0619994  10 

 

8.2 Recommendations ................................................................................ 404 

8.2 Future studies ........................................................................................ 405 
References...................................................................................................... 406 
Appendix 1: Ethics Approval ........................................................................... 450 
Appendix 2: Practices Approval ...................................................................... 452 

Appendix 3: Participant Information Sheet ...................................................... 453 
Appendix 4: Informed consent forms .............................................................. 456 
Appendix 5: Invitation Letters .......................................................................... 459 
Appendix 6: Data Collection Form .................................................................. 461 
Appendix 7: Medication Use Review Form ..................................................... 464 

Appendix 8: Patient Feedback Form ............................................................... 465 
Appendix 9: Practice Feedback Form ............................................................. 467 
Appendix 10: Image Use permissions ............................................................. 469 

 
 

  



Student ID: 0619994  11 

 

List of figures 
Figure 1: Chronic heart failure diagnosis. ......................................................... 35 
Figure 2: Stages of HF treatment ...................................................................... 38 
Figure 3: The biopsychosocial model of health (adapted from Engel, 1980) .... 55 

Figure 4: Comparison of epidemiological characteristics between SARS-CoV, 
SARS-CoV-2, and MERS-CoV ......................................................................... 79 
Figure 5: PRISMA chart .................................................................................. 113 
Figure 6: Comparison of major adverse cardiac events following 
multidisciplinary/collaborative care and usual care ......................................... 122 

Figure 7: Comparison: Multidisciplinary (MD) Collaborative Care vs. Usual Care, 
Outcome: Depression Remission .................................................................... 124 
Figure 8: Forest plot of depression and mortality end point as an outcome 
following PCI; Outcomes; Favour depression or favours no depression. ........ 124 
Figure 9: Local practice HF patients’ population by age and gender .............. 126 
Figure 10: Cardiovascular comorbidity in the local practice population ........... 127 
Figure 11: Local practice population medical conditions ................................. 127 

Figure 12: Mental ill-health medications included in local practice HF population 
medication lists ............................................................................................... 128 
Figure 13: Most used medications in the local practice population ................. 128 
Figure 14: Hypothesised dynamic between mental health, medication 
adherence and heart failure prognosis, with the intended interventions ......... 133 
Figure 15: Sample calculation. ........................................................................ 137 
Figure 16: Study plan ...................................................................................... 146 

Figure 17: Summary of recommendations (Reproduced from the All-Party 
Parliamentary Group on Heart Disease, 2016) ............................................... 152 
Figure 18: Hypothesized new model for heart failure maintenance ................ 154 
Figure 19: Timeline for thesis .......................................................................... 154 

Figure 20: Demographical information showing age, gender, drinking and 
smoking distributions (%) in the patient cohort. .............................................. 158 

Figure 21: Employment Status (%) of all study participants ............................ 159 
Figure 22: Percentage (%) of patients in each BMI category at baseline ........ 160 
Figure 23: Percentage (%) of patients in each blood pressure category (normal, 
hypertension stage 1, hypertension stage 2 and severe) over the 6-month study 
period .............................................................................................................. 163 

Figure 24: Oedema status (%) over the course of the study ........................... 164 

Figure 25: Cough Status (%) reported by patients .......................................... 165 

Figure 26: Medication adherence scores using the Morisky Medication 
Adherence Scale (MMAS-8) (%) ..................................................................... 166 
Figure 27: Distribution of depression scores using the CUDOS© in the patient 
population (%) at the 3 different times in the study ......................................... 167 
Figure 28: Distribution of anxiety scores using the CUXOS© in the patient 
population (%) ................................................................................................. 168 
Figure 29: Distribution of self-reported wellbeing scores in the patient population 
(%) .................................................................................................................. 171 
Figure 30: Percentage (%) of patients in each self-reporting walking distance 
category .......................................................................................................... 172 

Figure 31: Graphical representation showing the change in systolic blood 
pressure over the course of the study (mean scores) ..................................... 174 

Figure 32: Graphical representation showing the change in the MMAS-8© total 
scores (means) over the course of the study .................................................. 175 
Figure 33: Graphical representation displaying the change in CUDOS© scores 
over the course of the study (Mean Scores) ................................................... 177 



Student ID: 0619994  12 

 

Figure 34: Graphical representation of the change in CUXOS© scores over the 
course of the study (mean scores) .................................................................. 178 
Figure 35: : Graphical representation of the change in the self-reported 
wellbeing scores over the course of the study (mean scores) ........................ 180 
Figure 36: Graphical representation to display the differences between systolic 
blood pressure in males and females at the 3 different points in the study 
(baseline, 3-months and 6-months) ................................................................ 182 
Figure 37: Graphical representation to display the change in systolic blood 
pressure over the course of the study for both males and females ................. 183 
Figure 38: Graphical representation to display the differences between diastolic 
blood pressure in males and females at the 3 different points in the study 
(baseline, 3-months and 6-months) ................................................................ 184 
Figure 39: Graphical representation to display the change in diastolic blood 
pressure over the course of the study for both males and females ................. 185 
Figure 40: Graphical representation to display the differences between MMAS-
8© scores in males and females at the 3 different points in the study (baseline, 
3-months and 6-months) ................................................................................. 186 

Figure 41: Graphical representation to display the change in MMAS-8© scores 
over the course of the study for both males and females ................................ 187 
Figure 42: Graphical representation to display the differences between MMAS-
8© scores in those patients ≤60 years of age and those patients over 60 years 
of age at the 3 different points in the study (baseline, 3-months and 6-months)
 ........................................................................................................................ 188 

Figure 43: Graphical representation to display the change in MMAS-8© scores 
over the course of the study for patients ≤60 years of age and those patients 
over 60 years of age ....................................................................................... 188 
Figure 44 : Graphical representation to display the differences between MMAS-
8© scores in those patients ≤75 years of age and those patients over 75 years 
of age at the 3 different points in the study (baseline, 3-months and 6-months)
 ........................................................................................................................ 189 

Figure 45: Graphical representation to display the change in MMAS-8© scores 
over the course of the study for patients ≤75 years of age and those patients 
over 75 years of age ....................................................................................... 190 

Figure 46: Graphical representation to display the differences between 
CUDOS© scores in those patients ≤75 years and those patients over 75 years 
of age at the 3 different points in the study (baseline, 3-months and 6-months)
 ........................................................................................................................ 191 

Figure 47: Graphical representation to display the change in CUDOS© scores 
over the course of the study for patients ≤75 years of age and those patients 
over 75 years of age ....................................................................................... 191 

Figure 48: Graphical representation to display the differences between 
CUXOS© scores in those patients ≤75 years and those patients over 75 years 
of age at the 3 different points in the study (baseline, 3-months and 6-months)
 ........................................................................................................................ 192 
Figure 49: Graphical representation to display the change in CUXOS© scores 
over the course of the study for patients ≤75 years of age and those patients 
over 75 years of age ....................................................................................... 193 

Figure 50: Graphical representation to display the differences between self-
reported wellbeing scores in those patients ≤75 years and those patients over 
75 years of age at the 3 different points in the study (baseline, 3-months and 6-
months) ........................................................................................................... 194 
Figure 51: Graphical representation to display the change in self-reported 



Student ID: 0619994  13 

 

wellbeing scores over the course of the study for patients ≤75 years of age and 
those patients over 75 years of age ................................................................ 195 
Figure 52: Graphical representation to display the differences between systolic 
blood pressures in non-smokers, ex-smokers and current smokers, at the 3 
different points in the study (baseline, 3-months and 6-months) ..................... 196 

Figure 53: Graphical representation to display the change in systolic blood 
pressures over the course of the study for non-smokers, ex-smokers and 
current smokers. ............................................................................................. 197 
Figure 54: Graphical representation to display the differences between walking 
distances in non-smokers, ex-smokers and current smokers, at the 3 different 
points in the study (baseline, 3-months and 6-months) ................................... 199 
Figure 55: Figure 53. Graphical representation to display the change in walking 
distance over the course of the study for non-smokers, ex-smokers and current 
smokers. ......................................................................................................... 200 
Figure 56: Graphical representation to display the differences between MMAS-
8© scores in non-smokers, ex-smokers and current smokers, at the 3 different 
points in the study (baseline, 3-months and 6-months) ................................... 202 

Figure 57: Graphical representation to display the change in MMAS-8© scores 
over the course of the study for non-smokers, ex-smokers and current smokers.
 ........................................................................................................................ 202 
Figure 58: Graphical representation to display the differences between MMAS-
8© scores in non-smokers, ex-smokers and current smokers, at the 3 different 
points in the study (baseline, 3-months and 6-months) ................................... 203 

Figure 59: Graphical representation to display the change in MMAS-8© scores 
over the course of the study for non-smokers, ex-smokers and current smokers.
 ........................................................................................................................ 204 
Figure 60: Graphical representation to display the differences between 
depression scores in non-smokers, ex-smokers and current smokers, at the 3 
different points in the study (baseline, 3-months and 6-months) ..................... 205 
Figure 61: Graphical representation to display the change in depression scores 
over the course of the study for non-smokers, ex-smokers and current smokers.
 ........................................................................................................................ 205 

Figure 62: Graphical representation to display the differences between anxiety 
scores in non-smokers, ex-smokers and current smokers, at the 3 different 
points in the study (baseline, 3-months and 6-months) ................................... 207 

Figure 63: Graphical representation to display the change in depression scores 
over the course of the study for non-smokers, ex-smokers and current smokers.
 ........................................................................................................................ 207 
Figure 64: Graphical representation to display the differences between 
wellbeing scores in non-smokers, ex-smokers and current smokers, at the 3 
different points in the study (baseline, 3-months and 6-months) ..................... 209 
Figure 65: Graphical representation to display the change in wellbeing scores 
over the course of the study for non-smokers, ex-smokers and current smokers
 ........................................................................................................................ 209 
Figure 66: Graphical representation to display the differences between systolic 
blood pressure in drinkers and non-drinkers/teetotallers, at the 3 different points 
in the study (baseline, 3-months and 6-months) ............................................. 211 

Figure 67: Graphical representation to display the change in systolic blood 
pressure over the course of the study for drinkers and non-drinkers .............. 211 
Figure 68: Graphical representation to display the differences between MMAS-
8© scores in drinkers and non-drinkers, at the 3 different points in the study 
(baseline, 3-months and 6-months) ................................................................ 213 



Student ID: 0619994  14 

 

Figure 69: Graphical representation to display the change in MMAS-8© scores 
over the course of the study for drinkers and non-drinkers ............................. 213 
Figure 70: Graphical representation to display the differences between MMAS-
8© intentional non-adherence scores in drinkers and non-drinkers, at the 3 
different points in the study (baseline, 3-months and 6-months) ..................... 215 

Figure 71: Graphical representation to display the change in MMAS-8© 
intentional non-adherence scores over the course of the study for drinkers and 
non-drinkers .................................................................................................... 215 
Figure 72: Graphical representation to display the differences between MMAS-
8© unintentional non-adherence scores in drinkers and non-drinkers, at the 3 
different points in the study (baseline, 3-months and 6-months) ..................... 217 
Figure 73: Graphical representation to display the change in MMAS-8© 
unintentional non-adherence scores over the course of the study for drinkers 
and non-drinkers ............................................................................................. 217 
Figure 74: Graphical representation to display the differences between 
depression scores in drinkers and non-drinkers, at the 3 different points in the 
study (baseline, 3-months and 6-months) ....................................................... 218 

Figure 75: Graphical representation to display the change in depression scores 
over the course of the study for drinkers and non-drinkers ............................. 219 
Figure 76: Graphical representation to display the differences between anxiety 
scores in drinkers and non-drinkers, at the 3 different points in the study 
(baseline, 3-months and 6-months) ................................................................ 220 
Figure 77: Graphical representation to display the change in anxiety scores over 
the course of the study for drinkers and non-drinkers ..................................... 220 

Figure 78: Graphical representation to display the differences between 
wellbeing scores in drinkers and non-drinkers, at the 3 different points in the 
study (baseline, 3-months and 6-months) ....................................................... 222 

Figure 79: Graphical representation to display the change in wellbeing scores 
over the course of the study for drinkers and non-drinkers ............................. 222 
Figure 80: Histogram displaying regression residual distribution for wellbeing 
scores ............................................................................................................. 224 
Figure 81: Scatterplot predicting wellbeing scores .......................................... 225 

Figure 82: Histogram to display regression residual for MMAS-8 scores ........ 227 

Figure 83: Scatterplot predicting MMAS-8 scores ........................................... 228 
Figure 84: Regression residual distribution for blood pressure ....................... 230 

Figure 85: Histogram of regression residual of the distribution for blood pressur
 ........................................................................................................................ 231 

Figure 86: Bar chart to display the graphical representation of the relationship 
between medication adherence and depression. ............................................ 232 
Figure 87: Bar chart to display the graphical representation of the relationship 
between medication adherence and anxiety. .................................................. 233 
Figure 88: Graphical representation of the calculated means for MMAS-8© 
scores based on depression scores at baseline check-up. ............................. 234 
Figure 89: Graphical representation of the calculated means for wellbeing 
scores based on MMAS-8© scores at baseline check-up ............................... 235 

Figure 90: Thematic analysis adapted from Braun & Clarke (2006). ............... 310 
Figure 91: Representation of the implementation of screening tools (adapted 
from Thombs et al., 2013). .............................................................................. 363 
Figure 92: Depiction of metacognition; detailing how alternative thinking 
strategies can aid in mental health. ................................................................. 365 
Figure 93: Demonstration of the drugs prescribed in the study cohort. ........... 368 
Figure 94: Number of patients in each age group, exhibiting intentional non-



Student ID: 0619994  15 

 

adherence (stopping medication due to an improvement in HF symptoms) ... 382 

Figure 95: Demonstration of reasons for non-adherence ................................ 384 
Figure 96: Heart failure algorithm developed for general practice................... 387 
 
  



Student ID: 0619994  16 

 

List of tables 
Table 1: Causes of HF ...................................................................................... 33 
Table 2: New York Heart Association (NYHA) Functional Classification for HF 37 
Table 3: Medications used in the treatment of HF and hypertension mechanism, 
of action and side effects** ............................................................................... 39 
Table 4: Medications used in the treatment of AF diseases mechanism, of 
action and side effects* ..................................................................................... 42 
Table 5: Symptoms of schizophrenia based on Schneider’s First-rank 
symptoms* ........................................................................................................ 49 

Table 6: Medications used in the treatment of depression and anxiety diseases 
mechanism, of action and side effects* ............................................................. 70 
Table 7: Major pandemics in history* ................................................................ 86 

Table 8: CASP quality check list ..................................................................... 108 
Table 9: Randomised Controlled Trials reporting the difference between 
collaborative care and standard care (Direct quotation). ................................. 115 
Table 10: Studies used in meta-analysis ........................................................ 116 

Table 11: Risk of bias ..................................................................................... 118 
Table 12: Adherence levels distribution in the general population .................. 135 
Table 13: Provider MMAS-8© possible distribution of non-adherence to 
medications in 15 people diagnosed with long-term conditions ...................... 136 

Table 14: MMAS-8 scoring ............................................................................. 150 
Table 15: Clinically useful depression outcome scale 
(https://www.ncbi.nlm.nih.gov/pubmed/18243884) ......................................... 151 

Table 16: Clinically useful anxiety outcome scale 
(https://www.ncbi.nlm.nih.gov/pubmed/20361914) ......................................... 151 
Table 17: Demographical information ............................................................. 157 
Table 18: BMI status recorded at baseline ...................................................... 159 

Table 19: Frequency distribution of study variables over the course of the study
 ........................................................................................................................ 161 

Table 20: CUDOS© score and MMAS-8© at baseline .................................... 169 
Table 21: CUDOS© score and MMAS-8© score at 3-month follow up ........... 169 
Table 22:  CUDOS© score and MMAS-8© score at 6-month follow up .......... 169 

Table 23: CUXOS© and MMAS-8© scores at baseline .................................. 169 
Table 24: CUXOS© and MMAS-8© scores at 3-month follow up ................... 170 

Table 25: CUXOS© and MMAS-8© scores at 6-month follow up ................... 170 

Table 26: Paired samples statistics for systolic blood pressure over the course 
of the study ..................................................................................................... 173 
Table 27: Paired sample t-test for systolic blood pressure over the course of the 
study ............................................................................................................... 173 
Table 28: Paired sample statistics for MMAS-8© scores over the course of the 
study ............................................................................................................... 175 

Table 29: Paired sample t-test for MMAS-8© over the course of the study .... 175 
Table 30: Paired sample statistics for CUDOS© scores over the course of the 
study ............................................................................................................... 176 
Table 31: Paired sample t-test for CUDOS© scores over the course of the study
 ........................................................................................................................ 176 

Table 32: Paired sample statistics for CUXOS© scores over the course of the 
study ............................................................................................................... 178 

Table 33: Paired sample t-test for CUXOS© scores over the course of the study
 ........................................................................................................................ 178 
Table 34: Paired sample statistics for wellbeing scores over the course of the 
study ............................................................................................................... 179 



Student ID: 0619994  17 

 

Table 35: Paired sample t-test for wellbeing scores over the course of the study
 ........................................................................................................................ 179 
Table 36: Systolic Pressure and Gender ANOVA test .................................... 181 
Table 37: Effect of Time on Systolic Blood Pressure ...................................... 182 
Table 38: Diastolic blood pressure and gender ANOVA test .......................... 184 

Table 39: Effect of Time on Diastolic Pressure ............................................... 184 
Table 40: MMAS-8 scores and gender ANOVA test ....................................... 185 
Table 41: Effect of time on MMAS-8© scores ................................................. 186 
Table 42: MMAS-8© and age ANOVA test ..................................................... 187 
Table 43: MMAS-8© scores and age ANOVA test .......................................... 189 

Table 44: CUDOS© and age ANOVA test ...................................................... 190 
Table 45: CUXOS© and Age ANOVA test ...................................................... 192 
Table 46: Wellbeing and age ANOVA test ...................................................... 194 

Table 47: Systolic blood pressure and smoking ANOVA test ......................... 196 
Table 48: Effect of time on systolic blood pressure with smoking ................... 198 
Table 49: Walking distance and smoking ANOVA test ................................... 198 
Table 50: Effect of time on walking distance with smoking ............................. 199 

Table 51: MMAS-8© scores and smoking ANOVA test .................................. 200 
Table 52: Effect of time on MMAS-8© scores with respect to smoking ........... 201 
Table 53: MMAS-8© scores (medication adherence) and Smoking ANOVA test
 ........................................................................................................................ 202 

Table 54: Effect of Time on MMAS-8© scores with smoking status ................ 203 
Table 55: Depression and Smoking ANOVA test ............................................ 204 

Table 56: Effect of time on depression with smoking ...................................... 205 

Table 57: Anxiety and smoking ANOVA test ................................................... 206 

Table 58: Effect of time on anxiety with smoking ............................................ 206 
Table 59: Wellbeing and smoking ANOVA test ............................................... 208 

Table 60: Effect of time on wellbeing score with smoking ............................... 208 
Table 61: Systolic blood pressure and drinking ANOVA test .......................... 210 
Table 62: Effect of time on systolic blood pressure with drinking .................... 210 

Table 63: MMAS-8© scores and drinking repeated-measures ANOVA test ... 212 
Table 64: Effect of time on MMAS-8 scores with Drinking .............................. 212 

Table 65: MMAS-8© Intentional Score and Drinking ANOVA test .................. 214 

Table 66: Effect of Time on MMAS-8© intentional non-adherence scores with 
drinking ........................................................................................................... 214 

Table 67: MMAS-8© unintentional non-adherence scores and drinking ANOVA 
test .................................................................................................................. 216 

Table 68: Effect of time on MMAS-8© unintentional non-adherence scores with 
drinking ........................................................................................................... 216 
Table 69: Depression scores and drinking ANOVA test .................................. 217 

Table 70: Effect of time on depression scores with drinking ........................... 218 
Table 71: Anxiety scores and drinking ANOVA test ........................................ 219 

Table 72: Effect of time on anxiety scores with drinking ................................. 220 
Table 73: Wellbeing score and drinking ANOVA test ...................................... 221 
Table 74: Effect of time on wellbeing score with alcohol consumption............ 221 

Table 75: Regression predicting wellbeing scores based on medication 
adherence, depression and anxiety scores ..................................................... 223 

Table 76: Regression predicting MMAS-8© scores based on depression and 
anxiety scores ................................................................................................. 226 
Table 77: Regression model to explore BP based on medication adherence . 229 
Table 78: Regression model based on BP and mental health ........................ 230 
Table 79: Relationship between medication adherence and depression (Chi-



Student ID: 0619994  18 

 

Squared) ......................................................................................................... 232 

Table 80: Relationship between anxiety and medication adherence scores (Chi-
Squared) at baseline ....................................................................................... 233 
Table 81: One-way ANOVA test descriptive between depression and MMAS-8© 
total scores...................................................................................................... 234 

Table 82: One-Way ANOVA test between wellbeing scores and MMAS-8© 
scores ............................................................................................................. 235 
Table 83: Themes identified over the course of the study ............................... 310 
Table 84: Table showing recommendations for hypertension treatment in HF 
patients (adapted from Ponikowski el al., 2016).............................................. 345 

Table 85: Domains surrounding mental health (adapted from Fusar-Poli et al., 
2020) ............................................................................................................... 351 
Table 86: Table displaying relationship between medication adherence, 
smoking and mental health ............................................................................. 354 
Table 87: Barriers to good medication adherence .......................................... 379 
Table 88: Tabular demonstration displaying the number of drugs that patients 
with non-adherence were taking ..................................................................... 381 

 
 



Student ID: 0619994  19 

 

Abbreviations  

5-HT  5-hydroxytryptamine 
ADH  Antidiuretic hormone 
ACEi Angiotensin Converting Enzyme Inhibitor 
ANOVA Analysis of Variance  
ARNI  Angiotensin receptor-neprilysin inhibitor 
ARB  Angiotensin receptor blocker 
ACTH  Adrenocorticotropic hormone 
ANP  Atrial natriuretic peptide 
BDI Beck Depression Inventory 
BDNF  Brain-derived neurotrophic factor 
BHF British Heart Foundation  
BNP  Brain natriuretic peptide 
C-SSRS Columbia-Suicide Severity Rating Scale 
CAD  Coronary artery disease 
CASP Critical Appraisal Skills Programme 
CCG Clinical Commissioning Group 
CBT  Cognitive Behavioural Therapy 
CHD Coronary heart disease 
CNP  C-type peptide 
CI  Confidence Interval 
CRH  Corticotrophin releasing hormone 
CoV Coronavirus 
COVID-19 Coronavirus Disease 2019 
CUDOS  Clinically Useful Depression Outcome Scale 
CUXOS  Clinically Useful Anxiety Outcome Scale 
CV  Cardiovascular 
CVD  Cardiovascular disease 
ECG  Electrocardiogram 
EF  Ejection fraction 
ESC European Society of Cardiology  
GAD  Generalised Anxiety Disorder 
GDPR General Data Protection Regulation 
HADS Hospital Anxiety Depression Scale 
HF  Heart failure (chronic) 
HFrEF  Heart failure with reduced ejection fraction 
HFpEF  Heart failure with preserved ejection fraction 
HIV Human Immunodeficiency Virus 
HRA Health Research Authority 
HPA  Hypothalamic-pituitary-adrenal 
JVP  Jugular venous pressure 
LV  Left ventricular 
MADRS Montgomery-Asberg rating scale 
MAP  Mean arterial pressure 
MCVS  Medullary cardiovascular centre 
MDT  Multidisciplinary Team 
MERS Middle East Respiratory Syndrome 
MH Mental Health 
MHC  Myosin heavy chains 
MINI Mini international neuropsychiatric interview 
MMAS-8  Morisky© Medication Adherence Scale 
MRA Mineralocorticoid Receptor Antagonist  
MUR  Medication use review 
NEPi  Neprilysin inhibitor 
NYHA  New York Heart Association 



Student ID: 0619994  20 

 

NHS  National Health Service 
NT-pro BNP  N-terminal peptide Brain Natriuretic Peptide 
OTC Over the counter  
PCI Percutaneous Coronary Intervention  
PHQ Patient Health Questionnaire  
PICO Patient/population, Intervention, Comparison, Outcomes 
PIM Potentially inappropriate medication 
PMR Patient Medical Record 
PND Paroxymal Nocturnal Dyspnoea 
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-

Analyses 
PTSD Post-traumatic stress disorder 
PVN  Paraventricular nucleus 
RCT  Randomised controlled trial 
RR  Risk Ratio 
RAAS  Renin-Angiotensin-Aldosterone System 
RAS Renin-angiotensin system 
SARS Severe Acute Respiratory syndrome 
SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus 2 
SNRI Serotonin Noradrenaline Reuptake inhibitor 
SSRI  Selective serotonin reuptake inhibitors 
SNS  Sympathetic nervous system 
STAI State Trait Anxiety Inventory 
SERCA2a  Sarco(endo)plasmic reticulum calcium ATPase 
TCA Tricyclic anti-depressant  
TNF  Tumour Necrosis Factor 
WHO World Health Organisation 

 

  



Student ID: 0619994  21 

 

Heart failure definition used in this thesis 

For the purpose of this thesis, the heart failure patients included were adult 

patients diagnosed with chronic heart failure as a main diagnosis, who had 

passed the acute phase of their condition and were currently in an ongoing heart 

failure management plan. The following SNOMED CT (NHS digital) codes were 

used to ensure that all participants had one or more of those codes in their 

diagnoses (<Heart failure>, <G58>, <Heart failure Not Otherwise Specified>, 

<XE0V9>, <Congestive heart failure due to valvular disease>, <XaO5n>, 

<Congestive cardiomyopathy>, <XE0Uz>, <Biventricular failure>, <XE0V8>). 

Chronic heart failure will be abbreviated as HF in the body of this thesis.  



Student ID: 0619994  22 

 

Chapter I: Introduction and Background  

1.1 Chapter Overview 

In this chapter the current literature, guidance, reports and position statements 

related to mental health, heart failure (HF) and cardiovascular diseases (CVDs) 

were reviewed, to establish the possible gap in research related to the 

comorbidity of mental health and cardiovascular diseases and the impact this 

may have on the patients’ motivation to selfcare.  

1.2 Review of the literature 

Heart failure (HF) is a global pandemic which affects at least 26 million people 

worldwide and is increasing in prevalence. It is a complex syndrome and is a 

major cause of morbidity and mortality in developing and developed countries 

(Savarese & Lund, 2017).   

In the UK, HF is a significant and rising public health problem, affecting 

approximately 920,000 people. HF accounts for approximately 2% of the total 

NHS budget – an estimated £2 billion annually (Cook et al., 2013).  The incidence 

and prevalence of HF increases precipitously with age, with the average age of 

diagnosis being roughly 77 years old. HF accounts for 5% of all emergency 

admissions (NICE, 2018).  

Mental health illnesses in the UK cost the National Health Service (NHS) an 

estimated £41.8 billion each year in England alone (NHS England, 2016). In 

addition to this, people with long term physical illnesses can suffer further 

complications to their health if they develop mental health problems; this 

increases the cost of their care by an average of 45%. However, in the majority 

of cases, this additional health and cost burden goes unaddressed (NHS 

England, 2016). The prevalence of common mental health illness i.e. depression 

and anxiety in the general population is approximately 17% (McManus et al., 
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2016). However, patients with chronic HF have increased rates at 10–60% for 

depression and 11–45% for anxiety (Yohannes et al., 2010). This is usually 2-3 

times higher than the general population (Mbakwem, Aina & Amadi, 2016). A 

population-based cohort study completed in 2019 reported that survival after a 

HF diagnosis has shown only a small improvement in the 21st century. This 

improvement is less than other serious conditions, e.g., cancer. The study stated 

that new strategies to achieve timely diagnosis and treatment initiation in primary 

care for all socioeconomic groups should be a priority for future research and 

policy (Taylor et al., 2019). 

HF management requires long-term treatment with multiple medications to 

reduce morbidity and mortality and to improve signs and symptoms. However, 

even with advances in treatment, the regimens will only prove beneficial if 

patients adhere to their prescribed therapy. Non-adherence to their prescribed 

medications results in a multitude of issues, including ongoing pathological 

changes, poor blood pressure control, worsening signs and symptoms, 

hospitalization, and ultimately mortality (Albert, 2008). Having mental ill health 

comorbidity serves to worsen outcomes in cardiovascular disease (CVD) and 

also increases the cost to the NHS as a result (Goldstein, Gathright & Garcia, 

2017). In 2013 it was reported that medication non-adherence costs the NHS 

more than £500 million each year (Aston Medication Adherence Study, 2013).   

This study aimed to assess the effects of mental ill-health on patients with HF 

and to assess whether specific interventions in primary care can improve 

adherence to HF therapy, adherence behaviour and disease prognosis in 

general. The ultimate goal of this research was to determine the best possible 

intervention for these patients in order to achieve maximum adherence with their 

treatment. 
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HF is defined as a clinical syndrome; contrary to widespread belief, it is not a 

disease. It can result from structural or functional cardiac disorders leading to 

inadequate cardiac output to meet metabolic demands, or adequate cardiac 

output secondary to compensatory neurohormonal activation, which usually 

exhibits as increased left ventricular filling pressure (Tan et al., 2010). HF is the 

end stage of all heart disease. The pathophysiology behind the syndrome 

involves a multitude of physiological changes and an ongoing deterioration in 

cardiovascular (CV) health.   

One aspect of the syndrome involves an overall drop in mean arterial pressure 

(MAP) due to a reduction in cardiac output (that may arise from a multitude of 

possible causes). This causes an initial stimulation of baroreceptors in the carotid 

sinuses, which feed information back to the medullary cardiovascular centre 

(MCVC). The MCVC subsequently tries to increase and maintain the MAP, by 

reducing vagal tone and increasing sympathetic outflow, aiming to increase the 

heart contractility and rate and therefore cardiac output, providing inotropic 

support. The sympathetic nervous system (SNS) also stimulates the contraction 

of the arteries and the veins, increasing total peripheral resistance and venous 

return, respectively. Due to the increase in sympathetic outflow, adrenaline is also 

released from the adrenal medulla, which adds to the above effects (Lucia et al., 

2014). However, chronic sympathetic activation has damaging effects due to an 

additional increase of neurohormonal activation and myocyte apoptosis. This is 

compensated by a downregulation of beta-adrenoceptors. This demonstrates 

that HF is caused by activation of a set of normal physiological pathways that 

ultimately cause and worsen the condition they are trying to improve.  

HF also causes a reduction in renal perfusion, which is caused by the reduced 

cardiac output, and subsequent stimulation of the sympathetic system, releasing 
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catecholamines. These   act on α1-adrenoceptors on the afferent arteriole of the 

kidney, reducing blood flow into the kidney, and secondly, activate the β1- 

adrenoceptors on the juxtaglomerular cells of the kidney, which stimulates the 

release of renin (activating the renin-angiotensin-aldosterone system (RAAS)) 

which leads to the production of angiotensin II (Zucker, Xiao & Haack, 2014). 

Angiotensin II causes;  

• Direct vasoconstriction of the vessels  

• Aldosterone release. Overall, this causes water and sodium retention by 

the kidneys, thereby increasing the blood volume and so, the venous 

pressure and preload. 

• Anti-Diuretic Hormone (ADH) to upregulate and prevent the loss of fluid 

from the body and therefore increasing the blood volume and therefore 

preload.  

The fluid retention also means there is an increased stretching of the heart, 

leading to dilation of the ventricles, which causes a reduction in the contractility.  

The net effect of all these mechanisms are initially favourable, serving to increase 

blood volume which in turn; increases heart rate, total peripheral resistance and 

venous return, which maintains high cardiac output. However, as mentioned 

above, over time these mechanisms contribute to and worsen the condition of the 

failing heart (Mayet & Hughes, 2003). 

The fluid build-up also causes hypokalaemia, hyponatraemia and fluid 

transudation into the interstitial tissue, causing peripheral and pulmonary oedema 

(Pellicori, Kaur & Clark, 2015). This retention of sodium is partly compensated by 

the action of circulating atrial natriuretic peptides and ADH (Lohmeier et al., 

1996). ADH is raised in severe chronic HF, especially in patients using diuretic  
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treatments. High ADH concentration causes hyponatraemia, a portentous 

prognostic indicator for HF (Adrogué, 2017). 

The natriuretic peptide family contains structurally similar peptides (Atrial 

natriuretic peptide (ANP), Brain-natriuretic peptide (BNP), C-type peptide (CNP) 

and urodilatin). These natriuretic peptides comprise of a 17 amino-acid ring and 

a disulphide bridge between two cysteine molecules (Weber & Hamm, 2006).   

CNP is limited to vascular endothelium and the central nervous system. It has 

similar effects to those of ANP and BNP. (Volpe, Carnovali & Mastromarino, 

2016).  

ANP is released from atrial myocytes in response to stretching of the heart and 

causes diuresis, natriuresis (sodium excretion in the urine), vasodilatation and 

suppression of the RAAS (Lueder et al., 2013). Levels of circulating ANP are 

increased in congestive HF and relate to the haemodynamic state, functional 

class and prognosis. The renal response to ANP is decreased in HF, which is 

most likely due to reduced renal perfusion, sympathetic activation and excessive 

RAAS activity, increased peptide breakdown and receptor downregulation (Diez, 

2017). BNP has an action similar to ANP however the peptide is mainly secreted 

by the ventricular myocardium and therefore has greater diagnostic and 

prognostic value in HF (Gaggin & Januzzi, 2012).  

BNP is synthesised as a pre-hormone (proBNP) which consist of 108 amino 

acids; upon its release into the circulation, it is cleaved in equal proportions into 

the biologically active 32 amino acid BNP and the 76-amino acid N-terminal 

peptide (NT-proBNP). All three peptides (proBNP, BNP and NT-proBNP) are 

secreted by the heart and enter the circulation system (Ruskoaho, 2003). BNP is 

not stored in vesicles; instead, its production is transcriptionally regulated by 

cardiac wall stretch which can result from volume overload or an increased 
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transmural gradient (Grépin et al., 1994), hence its value in HF. Healthy 

individuals have a plasma BNP concentration of approximately 3.5 pg/mL, 

however in patients with congestive HF, plasma BNP concentrations along with 

the biologically inactive NT-proBNP fragment, have been seen to increase 100-

fold (Abassi et al., 2004). BNP concentrations for the diagnosis of acute HF lie at 

a 100 pg/mL and at 35 pg/mL for chronic HF (Ponikowski et al., 2016). 

BNP and NT-proBNP are both used in clinical practice to aid the diagnosis of HF; 

or rule it out and can also be used as markers to determine prognosis in chronic 

HF. NT-proBNP concentrations in healthy individuals are approximately 51 pg/mL 

and the cut-off range is 300 pg/ml for the diagnosis of acute HF. A level of 125 

pg/ml is the reference value for chronic HF (Ponikowski et al., 2016). However, 

in general practice today, the usual ranges that are used to aid in clinical decision 

making are – 

• Less than 400 pg/ml – HF diagnosis is unlikely. 

• 400-2000 pg/ml – refer for specialist assessment and echocardiography 

within 6 weeks. 

• More than 2000 pg/ml - refer urgently for specialist assessment and 

echocardiography within 2 weeks. 

The clinic significance of synthetic BNP (Nesritide) has been investigated and its 

benefits in acute HF involve haemodynamic modulation i.e. reducing peripheral 

vascular resistance and reducing pulmonary capillary wedge pressure. However, 

it has been associated with an increased risk of death (Volpe, Carnovali & 

Mastromarino, 2016). Further clinical studies involved neprilysin inhibition. 

Neprilysin is neutral endopeptidase enzyme; which is a metalloendopeptidase 

and is involved in the breakdown/degrading of the vasoactive natriuretic peptides 

(including ANP, BNP, CNP and bradykinin); causing reduced diuresis and 
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natriuresis. A NEP inhibitor (NEPi) should, in theory be able to strengthen the 

actions of the natriuretic peptides by reducing their degradation in the circulation 

(Nawarska, Rajan & Frishman, 2001). The clinical significance of this will be 

discussed in a later section.  

Pathophysiological changes also occur due to haemodynamic overload of the 

ventricle, which stimulates changes in cardiac contractile protein gene 

expression; this not only causes an increase in protein synthesis but also the 

switching of many proteins to foetal and neonatal isoforms (Taegtmeyer, Sen & 

Vela, 2010). Transitions of sarcomeric proteins, including myosin, actin, troponin 

and myosin binding protein-C have been connected to roles in the onset and 

development of HF (Yin, Ren & Guo, 2015). Myosin heavy chains (MHC) exist in 

two isoforms (α and β) that have different contractile properties and ATPase 

activity. Pressure overload results in a shift from αα- to ββ-MHC in the atria 

(corresponding with atrial size). This results in reduction in atrial contractility but 

reduced energy demands. Other genes affected in HF include those encoding 

Na+/K+-ATPase, Ca2+-ATPase and β1-adrenoceptors (Taegtmeyer, Sen & 

Vela, 2010). 

Calcium ion homeostasis within myocytes is also involved with the 

pathophysiological changes which regulate the contractility and function of the 

heart. When the cell membrane of the myocyte is stimulated, a small amount of 

calcium quickly enters the myocytes from the extracellular space via calcium 

channels. This influx however triggers a much larger release of calcium from the 

sarcoplasmic reticulum within the cell, which eventually leads to muscle 

contraction via binding of calcium to troponin-C. Then, during diastole, the quick 

removal of cytosolic calcium managed mainly by sarco-endo-plasmic reticulum 

calcium ATPase (SERCA2a), returns the calcium to the sarcoplasmic reticulum. 
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This decrease in intracellular calcium leads to dissociation of calcium from 

troponin-C and therefore muscle relaxation.   

However, during HF there is an increase in end-diastolic cellular calcium levels, 

which prolongs the calcium current during diastole. This is largely due to a 

decrease in calcium uptake by the sarcoplasmic reticulum due to SERCA2a 

dysfunction (Gorski, Ceholski & Hajjar, 2015).  

During HF, programmed cell death of myocytes takes place by free radicals and 

cytokines, which occur during ischaemic reperfusion, pressure overload, 

mechanical stretch and ventricular pacing (Sabbah & Sharov, 1998). Apoptosis 

is associated with irreversible congestive HF and the ongoing ventricular 

dysfunction which is one of the hallmarks of HF. 

HF also involves left ventricular remodelling, which is the adjustment of 

ventricular size, shape and function. The main reasons for this are the 

neurohormonal, mechanical and genetic alterations that arise in various clinical 

conditions e.g., hypertension, myocardial infarction, valvular heart disease and 

cardiomyopathy. Ventricular remodelling involves hypertrophy of the muscular 

heart walls, loss of myocytes and increased interstitial collagen, causing fibrosis 

of the heart tissues (Konstam et al., 2011). The myocardium becomes stiff, fibrotic 

and non-compliant. Ultimately, the changed shape of the ventricle becomes 

accountable for the diminished overall function of the heart, possibly resulting in 

altered ejection fraction.  

Overall, to summarise, the pathophysiological changes that occur in HF are; 

myocyte hypertrophy, ventricular dilatation, increased collagen synthesis, 

increased natriuretic peptide secretion, sympathetic stimulation, peripheral 

vasoconstriction, salt and water retention, altered myosin gene expression and 

altered sarcoplasmic Ca2+ -ATPase density.  
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Owing to the multitude of pathophysiological changes that occur in HF, a variety 

of clinical signs and symptoms may be evident. When assessing a patient, the 

clinician must be mindful of the differential diagnoses available and the signs and 

symptoms to look for. The clinical presentation of HF can be divided into two 

categories; symptoms and signs. Symptoms can include wheezing, weight loss, 

peripheral swelling due to oedema, dyspnoea, fatigue, exercise intolerance and 

lethargy. The latter three symptoms occur due to the inability of the heart to 

increase the cardiac output during exercise. As a result, the heart uses the 

cardiac reserve by fluid retention (Merrill, 1949). The compromised cardiac output 

leads to tissue hypoperfusion which causes altered metabolism and atrophy of 

muscle tissues; resulting in fatigue and lethargy, leading to exercise intolerance 

due to the involvement of respiratory muscles (Nilsson et al., 2008). Poor 

perfusion of the abdominal organs and even increased blood volume in the 

vasculature via the mesenteric blood supply, causing oedema in this area, which 

can result in nausea, weight loss, anorexia, abdominal pains and early satiety 

and in advanced HF, even cachexia (Sundaram & Fang, 2016). 

Right sided HF is usually the culprit for causing peripheral oedema; it is due to 

the blood congestion in the systemic circulation causing an increased venous 

pressure and therefore fluid transudation into the interstitial spaces, producing 

oedema in the ankles, sacrum and liver (Navas & Martinez-Maldonado, 1993). 

Left sided HF is usually the reason for pulmonary oedema; the left ventricle is 

unable to pump enough blood out into the circulatory system, resulting in ‘pooling’ 

of blood in the lungs. The pulmonary oedema and atrophy of the respiratory 

muscles (secondary to tissue hypoperfusion) will cause dyspnoea/shortness in 

breath (Nilsson et al., 2008).  

Signs of HF will manifest in a variety of ways, some more specific than others. 
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For the pharmacist independent prescriber to be able to identify such signs, their 

clinical examination skills must be advanced. A good understanding of the 

pathophysiological changes in HF and advanced CVDs examination skills will aid 

with detecting the signs of HF.  

Signs include a patient exhibiting orthopnoea, which is breathlessness that 

occurs when supine and is relieved when sitting up. This may result in the patient 

using two or more pillows to sleep and therefore enquiring about pillow use may 

seem trivial but in fact gives the clinician a good insight to the severity of the 

syndrome. Paroxysmal nocturnal dyspnoea (PND) is shortness of breath and 

coughing at night, which can wake the patient during sleep. This occurs due to 

the redistribution of blood into the lungs when lying down due to an increased 

venous blood load, the plasma then moves into the alveolar spaces causing the 

cough.  

The cough is usually productive, producing the classic – pink frothy sputum, 

however this is rarely seen. PND usually occurs once the patient has fallen 

asleep; resulting in sudden wakening (Ekundayo et al., 2009). Due to the 

peripheral oedema, the patient may also experience bilateral calf swelling or 

pitting ankle oedema. Due to poor abdominal organ perfusion and/or peripheral 

oedema, the liver can also become affected, resulting in a tender right upper 

quadrant and also possibly resulting in ascites (the accumulation of fluid in the 

peritoneal cavity) (Sundaram & Fang, 2016).  

Other signs of HF can include (Watson, Gibbs & Lip, 2000): 

− Hypotension 

− Tachycardia 

− Cardiac heaves on palpation of the chest 
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− Third and fourth heart sounds (S3 – gallop rhythm and S4) heard on 

cardiac auscultation 

− Displaced apex beat from the 5th intercostal space; this is usually a lateral 

displacement and is a sign of cardiomegaly 

− Bilateral crepitations/crackles/rales noted on lung auscultation due to 

pulmonary oedema, where fluid surrounds the bronchioles, which make a 

characteristic sound when the patient breathes 

− Elevated jugular venous pressure (JVP) secondary to the venous 

congestion 

− Hepatomegaly or hepatic tenderness on palpation of the abdomen due to 

systemic pooling of blood 

− Pulsus alternans – a cardiovascular phenomenon which displays 

alternating strong and weak pulse pressures during a sinus rhythm. It is 

usually indicative of left ventricular systolic impairment. 

Once the clinician has an approximate understanding of the underlying cause of 

HF, they can begin to formulate a final diagnosis. Table 1 lists the various causes 

of HF. 
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Table 1: Causes of HF  

Cause Notes (Swedberg et al., 2005). 

Hypertension The heart pumps blood at high pressure, which eventually 
leads to left ventricular wall hypertrophy. This causes myocyte 
atrophy, leading to ventricular dilatation & reduced muscle tone 
leading to ischaemic heart disease & eventually HF 

Ischaemia Heart Disease Myocardial infarction & myocardial ischaemia. Infarction causes 
impaired ventricular function; reducing contractility & therefore 
leads to HF 

Valvular disease Pressure overload - Aortic stenosis.  
Volume overload - mitral & tricuspid regurgitation and 
atrial/ventricular septal defect  

Drugs Chemotherapeutic drugs e.g., beta adrenoceptor blockers, 
cocaine 
Alcohol 

Arrhythmias Tachycardia, bradycardia, atrio-ventricular mismatch causes by 
atrial or ventricular arrhythmia  

Cardiomyopathy  Hypertrophic, congested, restrictive  

Pericardial Disease Pericarditis and pericardial effusion 

Myocarditis  Inflammation of the myocardium – usually caused by viral 
infection or an autoimmune response 

Pulmonary pathologies  Pulmonary hypertension, pulmonary embolism, cor-pulmonale 
(COPD) 

Thyrotoxicosis  Associated with high cardiac output & arrhythmias – most 
notable atrial fibrillation. Can also cause pericardial disease 

Severe anaemia Cardiac stress caused by tachycardia & increased stroke 
volume. Reduced renal perfusion also caused, adding to the 
stress on the heart 

 

Diagnosing HF will depend on a variety of factors, all of which must be pieced 

together by the clinician to arrive at the correct outcome. Initial recognition of HF 

in primary care will involve identifying clinical symptoms and signs of the condition 

and a BNP test, leading to possible differential diagnoses.  

Following the assessment for the signs and symptoms of HF, the clinician must 

then proceed to more detailed investigations. Blood tests must be carried out to 

detect any underlying causes and also to assess the severity of the syndrome. 

Some of the basic tests include a full blood count, liver and renal function, thyroid 

function tests, BNP and also cardiac enzymes in acute HF. A chest x-ray must 

also be performed to look for cardiomegaly, pulmonary congestion, fluid in 

fissures and pulmonary oedema. The latter usually gives rise to the classic chest 

x-ray picture of ‘bats wings’ and Kerley B lines which present in left-sided HF and 

involve pulmonary venous pressures of above 20 mmHg (Davies, Gibbs & Lip, 
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2000). An electrocardiogram (ECG) may indicate underlying causes of HF e.g., 

arrhythmias, bundle branch block, pericardial disease, ventricular hypertrophy or 

myocardial ischaemia/infarction. Lung function tests can also be carried out to 

rule out any respiratory pathology. Echocardiography is a sensitive and non-

invasive investigation that can be used to confirm HF by assessing the ejection 

fraction, cardiac kinetics, valve integrity and ventricular wall thickness (Davies, 

Gibbs & Lip, 2000). This test is usually ordered in a time frame according to the 

results of the BNP test.  

HF can be either acute or chronic. Some causes will precipitate acute onset and 

others, a more insidious onset. The specific algorithms to aid in the diagnosis of 

HF is detailed in figure 1. 
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Figure 1: Chronic heart failure diagnosis. 
© NICE [2018. Available from www.nice.org.uk/guidance/ng106 All rights reserved. Subject to Notice of rights]
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Recent interest has focussed on the presence of mental health co-morbidity in 

HF. The importance of being able to classify the extent of HF is paramount to 

assessing whether any concurrent depression symptoms are in fact, impacting 

the condition prognosis. Accordingly, the concept of recruiting patients with 

different levels of HF would test this hypothesis and form a foundation for future 

research in a more specific population. There are multiple ways in which HF can 

be classified; the most commonly seen terms are – right ventricular, left 

ventricular or biventricular; depending on the area of deficit. Furthermore, HF can 

be clinically classified depending on the functional status of the heart, into either; 

HF with preserved ejection fraction (HFpEF) or HF with reduced ejection fraction 

(HFrEF). At the cellular level, both cardiomyocyte diameter and the volume of 

myofibrils are higher in HFpEF than in HFrEF; which contributes to the preserved 

ejection fraction (Borlaug and Paulus, 2011). The prevalence of HFpEF varies 

broadly from 13% to 74% (Tribouilloy et al., 2007). 

These two clinical subgroups; branch into further classifications; providing further 

distinction on the structural abnormalities. Patients with HFpEF are most 

characteristically older females, with an ejection fraction (EF) of more than 

50%. In this situation, the volume of the left-ventricular (LV) cavity is usually 

normal; however, the problem arises due to thickening, stiffness and non-

compliance of the LV wall and therefore the ratio of LV mass and end-diastolic 

volume is increased (Ohtani, Mohammed & Yamamoto, 2012). 

HFpEF can be further categorised as borderline HF if the EF remains between 

41% and 49%. In contrast, in patients with HFrEF, the LV cavity is classically 

dilated, has a thin myocardium and compliant, with the ratio of LV mass/end-

diastolic volume being either normal or reduced (Buakhamsri et al., 2009). 

Table 2 shows the HF classification system that will be used in this study; the 
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New York Heart Association system, as it is the most widely utilised system 

(NICE, 2018).  

Table 2: New York Heart Association (NYHA) Functional Classification for HF 

 

Due to the structural remodelling of the myocardium; there are recommend 

treatment plans that need to be implemented to improve the outcome of HF 

(Tamargo & López-Sendón, 2011).  

The main aims of treatment in HF according to Tamargo & López-Sendón (2011) 

are: 

− Prevent organ system damage. 

− Manage the co-morbidities that may contribute to poor prognosis.  

− To improve prognosis and reduce mortality. 

− To reduce symptoms and reduce morbidity by reversing or reducing the 

cardiac and peripheral dysfunction.  

− Reduce the length of stay and subsequent readmission for in-hospital 

patients. 

Management for HF should be handled by a multidisciplinary team (MDT), aiming 

for an integrated approach across the sectors. To achieve the best clinical 

outcomes, good communication is paramount, not only between healthcare 

professionals but also between the patient and the healthcare professional. The 

MDT should involve specialist healthcare professionals, including: doctors 

(cardiologists and general practitioners), pharmacists, specialist HF nurses, 

occupational therapists, physiotherapists and palliative care advisers (Morton, 

NYHA class Level of limitation (Swedberg et al., 2005). 

Class I No limitation of life activities – no fatigue, palpitations or dyspnoea on normal 
physical exercise 

Class II Slight limitation: normal physical activity causes fatigue, palpitations or 
dyspnoea. Comfortable at rest 

Class III Considerable limitation: less gentle physical activity causes marked 
symptoms of HF. Only comfortable at rest 

Class IV Breathlessness and fatigue during rest & any activity increases discomfort  
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Masters & Cowburn, 2018). Treatment can be divided into two main groups: non-

pharmacological and pharmacological interventions. Non-pharmacological 

interventions include aspects of the patient’s life that can be changed for the 

better; in order to help improve their overall health and condition. General lifestyle 

advice includes stopping smoking (smoking leads to the worsening of cardiac 

function), reduction in their overall salt intake and aiming to eat healthy meals of 

smaller portion sizes if necessary; in order to lose or maintain a healthy weight. 

Patients should be advised to eat more fruit, vegetables, oily fish and fibre. 

Weight should be monitored and if exercise is needed then this should ideally be 

done under supervised conditions. Patients should also be encouraged to reduce 

their alcohol intake as it has a negative inotropic effect on the heart. It is also 

recommended that patients have their annual influenza vaccination and the 

pneumococcal vaccination (NICE, 2018). Figure 2 is showing the 

pharmacological interventions based on the NICE guidance (NICE, 2018). 

 

Figure 2: Stages of HF treatment  
(adapted from Jessup & Brozena, 2003) 

 

Table 3 lists the medications used in the treatment of HF and hypertension and 

the impact of their side effects on physical, mental and cognitive heath.  

Non-pharmacological

•Lifestyle advice

•Diet advice

•Patient education

•Managing risk 
factors

•Comorbidities

•Treat hypertension

•Treat diabetes

•Treat 
dyslipidaemia

Drug therapy

•ACEi or ARB

•If ACEi/ARB not 
tolerated, use beta-
blocker

•Combination

•ACEi/ARB + beta-
blocker

•Add in diuretics 

•Add in digoxin

Multidisciplinary 
team

•Aldosterone 
antagonist

•NEPi 

Surgical

•Valve surgery

•Pacemaker

•Transplantation
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Table 3: Medications used in the treatment of HF and hypertension mechanism, of action and side effects**  

 Side effects 

Drug Mechanism of action* Physical* Mood* Cognitive** 

Angiotensin 
converting enzyme 
inhibitor (ACEi) e.g., 
ramipril, enalapril, 
perindopril 

ACE inhibitors inhibit ACE, which prevents the production of 
angiotensin II from angiotensin I. This promotes vasodilation 
of vessels, thereby reducing arterial and venous pressure 
and reducing ventricular pre- and afterload. ACE inhibitors 
also inhibit cardiac and vascular hypertrophy.  

Alopecia; angina 
pectoris; 
angioedema; 
arrhythmias 
asthenia. 

Psychosis and 
delirium. 
Drowsiness, sleep 
disorders, 
confusion. 

Reduced risk of developing 
cognitive decline or dementia   

Angiotensin receptor 
blocking (ARB) drugs 
e.g., Losartan, 
candesartan, 
valsartan 

Antagonization of the AT-2-receptors, thereby reducing 
vasoconstriction and preventing aldosterone release. 

Abdominal pain; 
asthenia; 
back pain; 
cough;  
diarrhoea;  

Uncommon: 
drowsiness, sleep 
disorder 

Unique cognitive protection 

Aldosterone 
antagonists e.g., 
spironolactone, 
eplerenone, 
amiloride  

Produce potassium ion retention, therefore also known as 
potassium sparing diuretics. Spironolactone competitively 
antagonizes aldosterone’s cytoplasmic receptor. The others 
decrease luminal membrane permeability by blocking sodium 
channels. 

Acidosis 
hyperchloremic; 
acute kidney injury; 
agranulocytosis; 
alopecia; breast 
neoplasm benign 

Confusion Potassium sparing diuretics 
produce a risk reduction of 
Alzheimer disease and 
maintenance of cognitive 
function 

Beta-adrenoceptor 
blockers e.g., 
propranolol, atenolol, 
bisoprolol  

Acute and chronic mechanisms. Acute – antagonises the 
beta-adrenoceptors, causing heart rate and cardiac output to 
fall, thereby reducing BP. Chronic mechanisms – with time, 
cardiac output begins to return to normal, however for 
reasons unknown BP remains low (peripheral vascular 
resistance is ‘reset’ at a lower level).  

Abdominal 
discomfort;  
bradycardia, 
diarrhoea;  
dizziness; dry eye 

Confusion, 
depression, sleep 
disorders. 
Rare/very rare – 
hallucinations 

Cognitive dysfunction 
reported  

Cardiac glycosides 
e.g., digoxin 

Digoxin stimulates vagal activity. The stimulation of 
muscarinic receptors slows heart rate, slows atrio-ventricular 
(AV) node conduction & increases AV node refractory period. 
It increases the force of the heart muscle contraction (positive 
inotropic effect). Overall, it works to produce slow, steady & 
strong beats. 

Arrhythmias;  
cardiac conduction 
disorder; diarrhoea;  
dizziness; 
eosinophilia 

Cerebral 
impairment. 
Uncommon – 
depression. 
Rare/very rare – 
confusion, 
psychosis 

Drug induced cognitive 
impairment 

Calcium channel 
blockers (CCBs) e.g., 
amlodipine, 
felodipine,  

CCBs bind to L-type calcium channels on vascular smooth 
muscle, cardiac myocytes, and cardiac nodal tissue 
(sinoatrial and AV nodes). These channels are responsible 
for regulating the influx of calcium into muscle cells, which act 

Abdominal pain; 
dizziness; flushing; 
headache; nausea  

Drowsiness. 
Uncommon – 
depression.  

Older people (>65 years) 
taking CCBs were 
significantly more likely than 
those using other agents to 
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 Side effects 

Drug Mechanism of action* Physical* Mood* Cognitive** 

to stimulate smooth muscle and cardiac myocyte contraction. 
In the cardiac nodal tissue, L-type calcium channels play a 
crucial role in pacemaker currents and in phase 0 of the 
action potential. Therefore, CCBs work by blocking calcium 
entry into the cell. Causing vascular smooth muscle 
vasodilation, decreased heart rate and myocardial force 
generation (negatively inotropic), and decreased conduction 
velocity within the heart especially in the AV node. 

experience cognitive decline 

Thiazide diuretics 
e.g., 
bendroflumethiazide 

Thiazides act on the early segments of the distal tubule. 
Sodium chloride reabsorption is blocked by inhibition of the 
luminal symporter. Therefore, more sodium chloride remains 
in the filtrate, meaning more water will be excreted 

Alkalosis 
hypochloraemia; 
constipation; 
diarrhoea; dizziness; 
dry mouth 

One case report 
found that the 
combination of 
valsartan and 
hydrochlorothiazid
e was associated 
with the onset of 
depressive 
symptoms and a 
suicide attempt 
within 4 weeks of 
initiation. 
Symptoms of 
major depression 
resolved within 10 
days of 
discontinuation 

These have also shown to 
reduce Alzheimer risk 

Loop diuretics e.g., 
furosemide 

Inhibit sodium chloride reabsorption in the thick ascending 
limb of the loop of Henle by inhibiting the Na+/K+/2Cl- 

cotransport. Ability to produce a large diuresis 

Dizziness; electrolyte 
imbalance; fatigue; 
headache; metabolic 
alkalosis 

None reported Poorer cognitive function  

Neprilysin inhibitors 
(NEPi) – 
(combination drugs 
only) e.g., sacubitril/ 
valsartan  

Sacubitril is a NEPi, which means it blocks the action of 
neprilysin, therefore preventing the breakdown of natriuretic 
peptides. Thereby leading to an elevation in BNP. This leads 
to vasodilation, natriuresis and diuresis, lower BP, lower 
sympathetic tone, and a reduction in aldosterone levels.  

Anaemia; asthenia; 
cough; diarrhoea; 
dizziness 

None reported  Inhibition of neprilysin may 
theoretically lead to 
increased levels of beta-
amyloid, raising concerns 
that clinicians may need to 
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 Side effects 

Drug Mechanism of action* Physical* Mood* Cognitive** 

carefully monitor patients on 
Entresto for potential 
neurocognitive side effects. 
The Prospective Evaluation 
of Cognitive Function in 
Heart Failure: Efficacy and 
Safety of Entresto compared 
to Valsartan on Cognitive 
Function in Patients with 
Chronic Heart Failure and 
Preserved Ejection Fraction 
(PERSPECTIVE) trial is 
assessing the long-term 
neurocognitive safety of 
sacubitril/valsartan, and 
results are expected in 2022 

Vasodilators e.g., 
hydralazine and 
nitrates 

Nitrates are converted to nitric oxide, which then stimulates 
guanylyl cyclase, thus forming cGMP. cGMP reduces 
intracellular calcium concentration & activates protein kinase 
G to dephosphorylate myosin light chains, causing 
vasodilation via smooth muscle in arteries, veins and 
coronary arteries and collateral vessels. 
Hydralazine is a direct acting vasodilator and is highly 
selective for arterial resistance vessels 

Arrhythmias; 
asthenia; cerebral 
ischaemia; dizziness; 
flushing  

Drowsiness 
 
 

None reported 

Sodium-glucose 
cotransporter 2 
inhibitor (SGLT2) - 
Dapagliflozin 

Inhibition of SGLT2 which is mainly located in the proximal 
tubule of the nephron; causing 90% of glucose resorption in 
the kidneys, resulting in glucose being excreted in the urine. 
This promotes better glycaemic control and potentially weight 
loss in patients with type 2 diabetes mellitus 

Back pain, 
balanoposthitis, 
diabetic ketoacidosis, 
dizziness, 
dyslipidaemia 

None reported None reported  

*Rang et al., (2016); Fox, (2015); BNF, (2021); Huffman (2007); Hajjar et al., (2020); Safarudin et al., (2020); DeLoach & Beall, (2018); Nevado-Holgado et al., (2016).   

**According to FOX et al., (2011) anticholinergic burden (ACB) defined as: Drugs with possible anticholinergic effects were defined as those with serum anticholinergic activity or in vitro affinity to muscarinic receptors but with no known clinically relevant 

negative cognitive effects (ACB score = 1). Drugs with established and clinically relevant cognitive anticholinergic effects were considered to be definite anticholinergics (ACB score 2-3).  

***Anticholinergic burden CNS symptoms are: Delirium, agitation, disorientation, and visual hallucinations. Ataxia, choreoathetosis, myoclonus and seizures may also occur without peripheral symptoms.  
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Table 4 lists medications used in the treatment of atrial fibrillation (AF) and the 

impact of their side effects on physical, mental and cognitive heath (BNF, 2020; 

Fox, 2015) 

Table 4: Medications used in the treatment of AF diseases mechanism, of action and side 
effects*  

 Side effects 

Drug Mechanism of action Physical  Mood Cognitive**  

Amiodarone Class III antiarrhythmic, 
that slows the 
repolarisation phase of 
the action potential and 
increases action potential 
and refractory periods. 
Amiodarone blocks Na+, 
K+ and Ca2+ ion channels 
and antagonises alpha 
and beta- adrenoceptors  

Arrhythmias; 
hepatic disorder; 
hyperthyroidism; 
nausea; 
respiratory 
disorders 

Sleep 
disorders; 
confusion; 
delirium 

Can cause 
cognitive 
impairment;  

Flecainide  Class IC antiarrhythmic, 
that blocks inward Na+, 
channels, then slowly 
unbinds during diastole, 
therefore prolonging the 
refractory period of the 
heart 

Arrhythmias; 
asthenia; 
dizziness; 
dyspnoea; fever; 
oedema; vision 
disorders; 
abnormal 
sensations 

Anxiety; 
confusion; 
depression; 
drowsiness; 
hallucinations 

Can cause 
memory 
loss 

*Adapted from Rang et al., (2016), Fox, (2015), BNF, (2021), Orr & Ahlskog, (2009). 

**According to FOX et al (2011) anticholinergic burden (ACB) defined as: Drugs with possible anticholinergic effects were defined as those with 

serum anticholinergic activity or in vitro affinity 

to muscarinic receptors but with no known clinically relevant negative cognitive effects (ACB score = 1). Drugs with established and clinically 

relevant cognitive anticholinergic effects were considered to be definite anticholinergics (ACB score 2-3). 

 

The latest pharmacological advancements in the treatment of HF are centred 

around the NEP inhibitors. NEP inhibition signified a method to augment 

endogenous natriuretic peptide activity. Unlike the SNS and the RAAS, 

potentiating the natriuretic peptide system proves beneficial through their 

vasodilatory and anti-remodelling effects, ultimately treating and preventing the 

progression to HF or end stage organ failure (Yandrapalli et al., 2017).  

Initially, focus was orientated toward augmenting the natriuretic peptide system 

by way of using the intravenous natriuretic peptide; nesiritide (a recombinant 

human BNP) in patients with acute HF. Initially there were hopeful outcomes in 

acute HF patients, it was successful in improving individual dyspnoea scores and 

also caused vasodilation, but further clinical studies were unsuccessful in 
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showing continual improvements in clinical markers, readmissions and mortality 

rates (Colucci et al., 2000).  

Attention then turned towards NEP inhibition; however, studies of NEPi drugs 

alone did not show significant clinical benefit in patients with HF or essential 

hypertension (Cleland & Swedberg, 1998). With the unsuccessful use of lone 

NEP inhibition, studies began to assess combination drugs; the ACEi plus NEPi 

– omapatrilat. This was compared with the standard of care, enalapril. Treatment 

with omapatrilat demonstrated a small reduction in mortality and HF-related 

hospitalisations in patients with HF, however it was not more effective than an 

ACEi alone in reducing the risk of a primary clinical event (Packer et al., 2002). 

Notably, it was not granted FDA approval because of an increased risk of severe 

angioedema via bradykinin accumulation (Kostis et al., 2004). 

Three unsuccessful attempts resulted in the final trial; using a combination of an 

ARB (valsartan) and NEPi (sacubitril) to create an angiotensin receptor-neprilysin 

inhibitor (ARNI), giving it the brand name of Entresto. Using the combination of 

an ARB and NEPi means that the RAAS would be inhibited, and the natriuretic 

peptide system would be augmented (Iborra-Egea et al., 2017). There would be 

no bradykinin accumulation as the angiotensin-converting enzyme was 

unaffected; therefore, reducing the risk of angioedema and overcoming the 

previous problem (Gu et al., 2010).  

The overall effects of this combination drug are: 

− Increase in natriuresis and diuresis. 

− Increase in vasodilatation. 

− Reduce total peripheral resistance.  

− Reduce afterload. 

− Reduction in aldosterone secretion.  
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− Reduction in hypertrophy and fibrosis. 

− Reduction in post-myocardial infarction remodelling.  

The study published in 2014, titled ‘Angiotensin-neprilysin inhibition versus 

enalapril in heart failure’ (PARADIGM-HF) was a phase III, randomised, double-

blind, controlled trial (McMurray et al., 2013). A total of 8442 patients with NYHA 

class II–IV, left ventricular ejection fraction of less than 40% (later changed to 

less than 35%) and elevated BNP or NT-proBNP levels received twice daily 

dosing of either 200 mg of sacubitril/valsartan or 10 mg of enalapril in addition to 

standard medical therapy for HF. The primary endpoint was death from 

cardiovascular cause or hospitalisation due to HF. The study was terminated 

early after a median follow up of 27 months because the significant 

cardiovascular benefit in the sacubitril/valsartan group met the specified cut-off 

revealing a massive clinical benefit (McMurray et al., 2013). The drug 

demonstrated significant cardiovascular benefit compared to the ACEi enalapril, 

which is considered to be the standard of care in patients with HF and reduced 

ejection fraction (Yandrapalli et al., 2018). The PARADIGM-HF study allowed 

FDA approval to be given to sacubitril/valsartan. In the PARADIGM-HF study, 

due to the previous issues with angioedema; this was an adverse event of 

superior interest. However, the overall number of angioedema events in 

PARADIGM-HF was low and most events were of mild severity. The study noted 

that as with ACEIs, Afro-Caribbean patients are at an increased risk of 

angioedema with sacubitril/valsartan. Clinicians were advised to explain the signs 

and symptoms of angioedema to their patients (Shi et al., 2018).  

NICE guidelines (NICE, 2016) have recommended that Sacubitril-Valsartan is an 

option for treating symptomatic HF with a reduced ejection fraction in patients 

with: 
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• New York Heart Association (NYHA) class II to IV symptoms, and; 

• With a left ventricular ejection fraction of 35% or less, and;  

• Who are already taking a stable dose of ACEi or ARB. 

• Treatment with sacubitril valsartan should be started by a HF specialist 

with access to an MDT HF team.  

• Dose titration and monitoring should be performed by the most appropriate 

team member as defined in NICE guidelines. 

The importance of this new drug is significant to the study; if patients are not 

taking the new ARNI, will they be at a disadvantage compared to a patient who 

is taking it? If the clinical outcomes are improved on this medication, then surely 

the patients’ overall mood and mental health will see a change. This is also 

something to consider in this study and as treatment with the ARNI in the UK is 

in the early stages, the assessment of its effects will be significant. 

The treatment for HF is based on the understanding of the pathophysiological 

mechanisms that occur and concordance to the treatment plan is vital to 

achieving positive outcomes and improving the quality of life. However, 

comorbidities need to be equally addressed as soon as they arise. Not only do 

these added problems act as independent factors for an outcome; they also have 

the ability to impede the treatment plan for HF (Khan & Khan, 2017).  

The burden of an illness, especially a long term one, can manifest in a multitude 

of ways; depression and anxiety being common complaints. The link between the 

continuing development of heart disease and the onset of depression, supports 

the widely held theory that suffering from chronic stress such as living with chronic 

illness, is a risk factor for depression-anxiety disorder (Khan & Khan, 2017). 

Patients with a chronic disease suffer emotional stress over years from the point 

of diagnosis or the initial acute presentation. Many find it difficult to cope with their 
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illness and cannot manage to effectively adapt to their ever-changing 

psychosocial and physical situation, which eventually leads to a continuing loss 

of independence. 

Depression is a term that is used widely in the population; in most cases it is used 

to describe the normal emotional reactions to everyday problems faced in life. 

However, clinical depression is a highly widespread and debilitating psychiatric 

disorder; it is the topmost cause of disability worldwide with approximately 350 

million suffers. By 2020, the disease burden of depression was considered to 

become the second highest among all diseases (WHO, 2016).  

Depression belongs to a group of disorders which are known as the affective 

mood disorders (ISAD). Affective mood disorders are a group of psychiatric 

disorders; mainly comprising of; depression, anxiety and bipolar disorder. 

Depression can occur as a single episode or as an ongoing condition with periods 

of remission or relapse (Frank et al., 1991). 

There are many causes for depression:  

− Genetic susceptibility.  

− Previous psychiatric diagnoses.  

− Social situations e.g., single parents, employment status, lack of confiding 

relationships. 

− Alcohol and drug abuse. 

− Post-natal. 

− Abuse – particularly in childhood.   

− Chronic diseases. 

In 2016, the office for National Statistics stated that 19.7% of people in the UK 

aged 16 and over displayed symptoms of anxiety or depression. This is a 1.5% 

increase from 2013. The prevalence was said to be higher in females (22.5%) 
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compared to males (16.8%) (Evans, Macrory & Randall, 2016). It is one of the 

most common general practice (GP) diagnoses and is associated with increased 

mortality and morbidity (Ferguson, 2000). 

Studies to rule out underlying pathology must be conducted as part of the 

investigation into symptoms; a full history should be taken, blood tests to 

investigate for possible hypothyroidism, vitamin D, B12, folic acid and iron 

deficiency. Haematinic deficiencies can ‘mimic’ certain symptoms of depression, 

such as tiredness and fatigue and therefore the practitioner must be mindful of 

the differential diagnoses available for a patient presenting with ‘low mood’.  

The Diagnostic and Statistical Manual of Mental Disorders 5th edition (DSM-V, 

2013) requires five or more symptoms to be present within a 2-week period to be 

able to diagnose depression. One of the symptoms must be from the main 

criteria, which is either a depressed mood or anhedonia (DSM-V, 2013).  

The secondary symptoms are: 

− Low energy levels/fatigue.  

− Appetite/weight changes. 

o Comfort eating. 

o Nausea causing reduced appetite.  

o Intentional/unintentional weight change. 

▪ >5% is significant. 

− Suicide ideation. 

o Have any plans been made to end their life. 

o Have they acted on any plans. 

o Has there been any self-harm. 

− Sleep disturbances. 

o Insomnia 
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o Hypersomnia. 

o Repetitive waking during the night. 

o Early morning waking. 

− Feelings of worthlessness or excessive guilt. 

o Low self-worth, feeling useless and/or excessively guilty and 

helpless. 

− Reduced concentration/mentation. 

o Issues with information processing. 

− Psychomotor agitation or retardation. 

Depression can be classified as mild, moderate or severe. Different predominant 

symptoms are associated with each group. Symptoms can be grouped as being 

somatic or non-somatic. 

The somatic symptoms include (but are not limited to) appetite and/or weight 

changes, sleeping difficulties, fatigue, poor concentration and psychomotor 

agitation/retardation. The non-somatic symptoms include depressed mood, 

anhedonia, feelings of worthlessness/excessive guilt, and suicide ideation. 

Severe depression is associated more so with the non-somatic group of 

symptoms, where moderate depression is associated with the somatic cluster of 

symptoms (Tolentino & Schmidt, 2018). 

In mild to moderate cases, the depressed patient will typically exhibit a sad 

appearance, sad thought process, sad feelings, biological and emotional 

symptoms and signs of depression (Mouchet-Mages & Baylé, 2009). The 

depression symptoms can also be referred to as “the sick person behaviour” and 

are related to the behavioural changes and motivational status of a patient with 

depression, which could easily affect the patient’s compliance with treatment.    

Tolentino & Schmidt (2018) stated that the presence of anhedonia enabled the 
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practitioner to discriminate severe depression from moderate depression. 

However, the presence of hallucinations i.e. psychotic symptoms will form a new 

diagnosis of major depressive disorder and more specifically, psychotic 

depression (DSM-V, 2013).  

These patients may also experience Schneider’s first rank symptoms, which are 

listed in table 5; these symptoms are reported to be present in 18% of patients 

with severe depression (Nordgaard et al., 2008).  

Table 5: Symptoms of schizophrenia based on Schneider’s First-rank symptoms*  

First Rank Symptom Description 

Delusional 
perceptions  

− Something is paying particular attention to the patient 

− Directly related to them 

Auditory 
hallucinations 

− Third person hallucinations 

− Running commentary  

− Thought echo 

Delusions of thought 
interference 

− Interruption 

− Withdrawal 

− Insertion  

− Broadcasting  

Passivity 
phenomenon 

− Delusions of being controlled by an external force 

− Impulse control 

− Actions 

− Feelings 

− Somatic passivity - Submissive receiver of bodily sensations 
imposed from outside forces. 

*Schneider, 1959 

Psychotic depression and nonpsychotic depression differ in their diagnosis, 

treatment, and prognosis. Therefore, with regards to the current study, it will be 

imperative to also screen for symptoms of psychosis in order to exclude such 

patients from the study and to ensure they are receiving the correct therapy.  

When assessing the patient, along with determining if they exhibit the DSM-V 

criteria for depression diagnosis, the practitioner must also assess their mental 

state; aspects such as appearance and behaviour, e.g., eye contact, self-care, 

good engagement in conversation, reactions, thought process and their tone, 

volume and rate of speech, are all details that need to be recorded on the patient 

medical record.  
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The theories of pathology for depression have been explored over the years but 

the most widely accepted hypothesis was that depression results from an 

underactivity of monoamine neurotransmitters in the synaptic cleft. Drugs to treat 

depression are all involved with monoamine regulation and have shown to be 

effective in the improvement of depressive symptoms (Delgado, 2000). 

Monoamines are a class of neurotransmitters that have a variety of roles in the 

body that involve specialised modulating functions. There are 2 main groups of 

monoamines: 

− Catecholamines; namely noradrenaline, adrenaline and dopamine. 

− Indolamines – serotonin (5-hydroxytryptamine (5-HT)) and melatonin.   

When patients take the antidepressant medication, the levels of noradrenaline 

and 5-HT can increase very quickly, however the patient can take 2-4 weeks to 

respond symptomatically; this suggests that there are also secondary adaptive 

changes occurring in the brain, which will ultimately improve the condition. These 

changes are thought to include desensitisation and/or downregulation of the 

somatodendritic monoamine autoreceptors e.g., 5-HT-1A receptor, rather than 

the simple increase in monoamine concentration alone; this assessment would 

explain the delayed onset of the drug action (Stahl, 1984).  

Conversely, in the recent years interesting research in this area has put more 

focus on the glutamate and neuroplasticity theory, which is thought to provide a 

more complete explanatory structure for depression (Liu et al., 2017). 

Neuroplasticity denotes the ability of neural system to adapt itself to the internal 

and external stimuli and to respond adaptively to future stimuli (Cramer et al., 

2011). Overall, neuroplasticity refers to the capability of the nervous system to 

modify its structural organisation, so the brain can be shaped by environmental 

input.  Neuroplasticity is of paramount importance when it comes to the brain’s 
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needs to adapt to stress; any issues in this adaptive process has seen it to give 

rise to psychiatric disorders e.g., depression and other stress-related disorders 

(Serafini, 2012). Further evidence to support the neuroplasticity theory explains 

that: 

− Decreased neuroplasticity is found in the hippocampus and prefrontal 

cortex in depressed patients (Liu et al., 2017):  

• The hippocampus is part of the limbic system and develops nerve 

fibre connectivity (neuronal circuits) with emotion-related brain 

areas i.e. the prefrontal cortex and amygdala.  

• The hippocampus contains high levels of glucocorticoid receptors 

and glutamate regulates the hypothalamic-pituitary-adrenal (HPA) 

axis; meaning it is more susceptible to stress and depression. 

− Decreased concentration of neurotrophic factors in patients with 

depression. 

• There are biomolecules that support the differentiation, growth and 

survival of neurones (Castren, Voikar & Rantamaki, 2007).  

▪ Such as brain-derived neurotrophic factor (BDNF) (this will 

be covered in more detail in a later section). 

▪ Neurotrophic factors are important regulators of the 

formation and plasticity of neuronal networks 

(neuroplasticity). 

▪ Depression is associated with reduced BDNF levels (Lee & 

Kim, 2010). 

− Antidepressants increase the concentration of neurotrophic factors and 

improve the neuroplasticity in hippocampus and prefrontal cortex (Serafini, 

2012). 
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• Antidepressant treatment promotes an increase in BDNF activity. 

• BDNF expression is regulated by neuronal activity. 

• Drug treatment also promotes neuroplasticity i.e. neurogenesis, 

synaptogenesis and neuronal maturation. 

• Overall, an improvement of neuroplasticity, ultimately causes a 

positive influence on mood or can recover a depressed mood. 

Overall, neuroplasticity is the competency of neural circuits to adjust their 

functional organization in response to different experiences. Neuroplasticity 

occurs at different levels, from cellular changes to complete organisational 

changes.  At the cell level i.e. the synaptic level, plasticity can occur by increasing 

dendritic spine formation, pruning, and remodelling, changes with glutamate 

control via N-methyl-D-aspartate (NMDA) and α-amino-3-hydroxy-5-methyl-4-

isoxazolepropionic acid (AMPA) receptors and calcium channel regulation 

(Pearson-Fuhrhop, Kleim & Cramer, 2009). These changes will vary between 

individuals and are influenced by a person’s environment and life experiences, 

which is supported by observed increased RNA and protein synthesis (Bailey & 

Kandel, 1993) and therefore there are obviously genetic aspects to consider; 

meaning that the genetic variation in humans can influence the expression and 

degree of neuroplasticity. The human genome has numerous gene 

polymorphisms that influence neuroplasticity through different mechanisms i.e. 

nerve growth factor, neurotrophin 3 and neurotrophins 4-5. However, the two 

most involved genes are for BDNF and apolipoprotein-E (Pearson-Fuhrhop, 

Kleim & Cramer, 2009). BDNF is present in copious amounts in the entire brain; 

but its strongest manifestation is found in the hippocampus; a limbic structure 

responsible for cognitive functions, such as learning, behaviour, memorisation, 

stress, emotions, and mood (Chen, Lombes & Menuet, 2017). It is a neurotropic 
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growth factor that is involved in neuroplasticity directly through its regulation of 

cellular processes i.e. the growth, maintenance and survival of neuronal circuits 

involved in cognitive and emotional function, as well as indirectly through its 

regulation of other processes that can influence neuroplasticity e.g., depression 

(Phillips, 2017). Direct involvement of BDNF in brain neuroplasticity is linked to 

short and long-term impacts.  

Immediate effects involve the initiation of rapid depolarization of postsynaptic 

neurons by stimulating presynaptic neurotransmitter release and cause effects 

on calcium ion channels and glutamate receptors (Levine et al., 1995). In the long 

term, BDNF causes permanent changes in synaptic plasticity, neurotransmitter 

and neuropeptide production and excitability; controlling neuronal function, 

structure and survival; and enhancing synaptic transmission. These changes 

serve to aid long-term potentiation and neuroplasticity (Vedder & Savage, 2017).  

Studies have shown that depressive behaviour and suicide risk is associated with 

altered BDNF functioning. The most common gene sequence variant is the 

Val66Met polymorphism in the BDNF gene; this is a single-nucleotide 

polymorphism that is associated with depressive disorder. The Val66Met 

polymorphism affects intracellular packaging of the pro-BDNF polypeptide and its 

release. The polymorphism is associated with a decreased hippocampal volume 

in healthy people and in people suffering with depressive disorder and anxiety 

(Hosang et al., 2014). 

Though the molecular mechanisms underlying neuroplasticity are not fully 

explained, researchers in this area find that it may be the most promising 

framework when compared to the traditional hypothesis of the monoamine theory 

(Liu et al., 2017).  The most interesting aspect to this work with regards to this 

study is that further work around neuroplasticity has proposed that decreased 
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neuroplasticity is also associated with CVD and furthermore, that a disease 

related to a decrease in neuroplasticity may result in a greater CVD risk (Zheng, 

Zeng & Wu, 2013). The link between neuroplasticity and CVD will be discussed 

in more detail later in this review.  

To further determine the effects of mental health on CVD, this study will also 

include patients who have anxiety. Mixed anxiety and depressive disorder is a 

very common diagnosis in primary care; where the patient will exhibit equal 

amounts of anxiety and depressive symptoms, which shows how closely anxiety 

and depression are associated with one another (Sartorius et al., 2016).  

Stressful life events that are perceived as a ‘threat’ that can cause the symptoms 

of anxiety and therefore anxiety is the emotional response to the threat of a loss, 

whereas depression is the response to the loss itself.  

Anxiety disorders includes a variety of subgroups that share features of 

disproportionate fear, anxious states and related behavioural troubles (Bubier & 

Drabick, 2009).  

Anxiety disorders include agoraphobia, panic disorder, separation anxiety 

disorder, selective mutism, specific phobia, social anxiety disorder (social 

phobia), generalized anxiety disorder (GAD), substance/medication-induced 

anxiety disorder, and anxiety disorder due to another medical condition. They are 

thought to arise due to a collaboration of biopsychosocial factors (Figure 3), that 

interact with certain stresses, situations or trauma in life, which lead to clinically 

significant syndromes i.e. anxiety or depression (Engel, 1980).  

The interaction between social, biological and psychological aspects produces a 

basis for mental health (Engel, 1980; WHO, 2018). Social aspects include family 

circumstances, trauma, confiding relationships, friends, cultural views, 

socioeconomic status and educational level. Biological aspects include 
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areas through the lateral nucleus; it processes this information in the basal 

nucleus and then sends it to the lateral subdivision of the central amygdala where 

it undergoes further processing (Sah et al., 2003).  After receiving this excitatory 

information, the central amygdala targets and regulates multiple regions 

implicated in anxiety, including the periaqueductal grey, bed nucleus of the stria 

terminalis, hypothalamus and dorsal vagal complex; giving rise to autonomic and 

motor responses (LeDoux et al., 1988).  

Controlling the processing of information within the amygdala depends on 

inhibitory control (as does the entire brain), mainly via the neurotransmitter 

gamma-aminobutyric acid (GABA). These inhibitory actions provide a balance to 

the excitatory neurotransmission through hyperpolarization that occurs in the 

central nervous system. Other mediators that play a role in the control of anxiety 

symptoms are noradrenaline, serotonin, corticotrophin-releasing factor and 

dopamine. All nervous system function e.g., sleeping, memory, reflexes and 

higher cognitive tasks, are a result from the activity of neural circuits. The 

mediators are released and are able to modify the neural circuit output to cause 

adaptability in different behaviours (Bucher & Marder, 2013). These 

neuromodulators change the characteristics of the circuit’s fundamental neurons, 

by controlling the input to these neurones and their synaptic connections. This 

reconfiguration of neuronal circuits is critical for the adaptability of the nervous 

system.  

Neuromodulation via the aforementioned mechanisms can result in a range of 

symptoms; including, apprehension i.e. feeling on edge; motor tension e.g., 

tension type headaches, muscle stiffness, inability to relax, becoming easily 

fatigued, muscle aches,  irritability, muscle tension; hypervigilance e.g., poor 

concentration, insomnia and irritability; increased sympathetic activity e.g., 
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dizziness, epigastric discomfort, nausea, paraesthesia, sweating, palpitations 

and tachycardia (Craske, 2016). In extreme cases of anxiety, patients can 

develop panic disorder, which is described by the DSM-IV-TR as ‘a discrete 

period of intense fear or discomfort in which four (or more) of the following 

symptoms developed abruptly and reached a peak within 10 minutes’ (DSM-V, 

2013). These symptoms can include: 

• Palpitations, pounding heart, or accelerated heart rate. 

• Sweating. 

• Trembling or shaking. 

• Sensations of shortness of breath or smothering. 

• Sensation of choking. 

• Chest pain or discomfort. 

• Nausea or abdominal distress. 

• Feeling dizzy, unsteady, lightheaded, or faint. 

• Derealisation (feelings of unreality) or depersonalisation (being detached 

from oneself). 

• Fear of losing control or going crazy. 

• Fear of dying. 

• Paraesthesia. 

• Chills or hot flashes. 

Approximately one third of patients with depression will present with panic 

disorder. Over a lifetime, around half of patients who have panic disorder will 

develop depression and about half of depressed patients will develop panic 

disorder (Taylor, 2006). 

Normally, patients will begin to present with somatisation of a single symptom, 

e.g., some palpitations on one day, which will make them feel anxious, then when 
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thinking about this palpitation episode, they become more anxious, which results 

with the anxiety driving the symptoms and vice versa (Bystritsky et al., 2013).  

Anxiety and depression symptoms are often described as an ‘exaggerated’ and 

‘expected’ response, respectively, when a patient is diagnosed with a long-term 

illness. Practitioners may expect these symptoms to be ‘part of the package’ and 

therefore be less willing to investigate for such illnesses, or even screen for such 

symptoms when making or informing on the diagnosis of HF. Allowing these 

mental health issues to manifest and progress, means that practitioners are 

unwittingly increasing the risk of morbidity and mortality of the patient and the 

cost to the NHS.  

One can expect a patient to present with symptoms of depression and anxiety 

after a serious diagnosis such as HF, however, is there more than the 

psychosocial aspect playing a role?  

The link between mental health and HF has been reviewed in previous works, 

however there is limited literature detailing the best screening tools and 

interventions in order to improve HF prognosis with regards to assessing, 

managing and improving mental health in this patient group. It has been reported 

that chronic anxiety is associated with an increased risk for CV morbidity and 

mortality; being stated as an independent risk factor for CVD (Öhlin et al., 2004); 

however other studies stated that depression alone, predicts a significantly worse 

prognosis to HF (Jiang et al., 2004).  

A meta-analysis was carried out in 2006; discussing the prevalence, intervention 

effects and associations that depression has with the clinical outcome of HF 

(Rutledge, Reis & Link, 2006). Rutledge et al. (2006) assessed three main areas:  

• The prevalence of depression among patients with HF. 

• The magnitude of the relationship between depression and clinical 
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outcomes in the HF population. 

• The evidence for treatment effectiveness in reducing depression in HF 

patients.  

Rutledge et al. (2006) used clinical interview methods and diagnostic criteria from 

the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria and 

the depression symptom inventories (e.g., Beck Depression Inventory and the 

Hospital Anxiety and Depression Scale) to diagnose depression in HF patients. 

The diagnosis of depression was then compared to that documented into the 

patient’s medical record and the current use of antidepressant medication. 

Interestingly, the use of the diagnostic tools questionnaires resulted in a larger 

proportion of patients being diagnosed with clinically significant depression 

(33.6%); compared to 19.3% of patients being diagnosed with clinically significant 

depression without the use of these questionnaires (Rutledge et al., 2006). This 

finding may indicate either the ‘under’ diagnosis of clinically significant depression 

(which can be explored and addressed in new research), or as a product of using 

more accurate diagnostic criteria. On the other hand, the difference in rate of 

diagnosis may be caused by the patient answering ‘yes’ to a question and 

perhaps over-exaggerating on their emotions at a certain time? Rutledge et al. 

(2006) concluded that overall, 21.5% of HF patients exhibited clinically significant 

depression; the combined diagnosis was explored further, and the study 

suggested higher rates of death and secondary events (risk ratio (RR) = 2.1 and 

95% confidence interval (CI) 1.7 to 2.6) in this group. Developments toward 

increased health care use and higher rates of hospitalisation and emergency 

room visits were also noted in this patient group. The authors stated a strong link 

between depression and worse HF outcomes; they went on to define a consistent 

and strong relation that spanned multiple end points in patients with HF.  
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To establish a link between HF and depression; it is necessary to understand 

how the pathophysiological implications of depression can affect the population 

in question. Previous studies have recognised that depression and anxiety can 

act as independent risk factors for the onset of coronary artery disease (CAD) 

(Jiang et al., 2004). The relative risk of onset of CAD in depressed individuals 

was calculated to lie between 1.5 and 2.0. On the other hand, the diagnosis of 

depression in patients who have a current diagnosis of CAD was calculated to be 

between 1.5 and 2.5, with regards to cardiac morbidity and mortality respectively 

(Lett et al., 2004). Although no firm conclusions were drawn from this study, they 

based their theory on the underlying pathophysiological changes that occur in a 

depressed patient; these include a variety of changes in the neuro-immuno-

endocrine and protein systems that present during acute phases of inflammation. 

Additionally, it is also thought that the altered natriuretic peptide levels in areas 

of the brain which regulate blood pressure and fluid control may also have an 

effect (Hu et al., 1996). 

As discussed above, it is widely known that plasma levels of natriuretic peptides 

are elevated in congestive HF. One study reported that central natriuretic 

peptides have an antagonistic effect on blood pressure and fluid 

neurotransmitters in HF and are associated with the emotional and mental 

changes seen in HF (Mbakwem, Aina & Amadi, 2016). However, what the paper 

failed to elaborate is what these emotional changes have occurred. Investigating 

this concept further, a more specific paper by Herrmann-Lingen et al. (2003) 

reported that anxiety tends to decrease with high atrial natriuretic pro-Peptide 

levels. They go on to define that the reason for this may be caused by a negative 

feedback loop, which limits the psychological distress a patient may experience 

and in turn, reduce the adverse autonomic implications seen in severe HF. 
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Volume or pressure overload leads to ventricular wall stress and subsequent BNP 

release. The physiological effects of BNP include peripheral vasodilatation, 

increase in natriuresis and diuresis and inhibition of the sympathetic nervous 

system and the RAAS (Weber & Hamm, 2006).  

In recent years, studies involving anxiety and HF prognosis have been carried 

out, resulting in more data around this subject. A study conducted in 2018 

reported that anxiety is quite prevalent in HF patients, with approximately 13% of 

HF patients fulfilling diagnostic requirements for a formal diagnosis of anxiety 

disorder, which was usually GAD (Celano et al., 2018). Both depression and 

anxiety were reported to be associated with the development and progression of 

HF, through physiologic and behavioural mechanisms, increasing rates of 

mortality. However, due to the evidence being less clear and mixed regarding 

anxiety and HF, the authors recommended that further studies are needed to 

examine the correlations between anxiety disorders and health outcomes in 

patients with established HF, although literature does highlight the importance of 

screening for anxiety symptoms in patients with CVD (Roest et al., 2010).  

In general, anxiety has been associated with higher rates of mortality and poor 

heart health in patients with CAD, which is known to occur in patients with HF. In 

addition, anxiety disorders such as GAD, post-traumatic stress disorder (PTSD) 

and panic disorder are associated with poor cardiac outcomes in patients with or 

without cardiac disease (Roest et al., 2010). Also, in patients who have 

depression symptoms and HF; anxiety comorbidity has shown to increase the 

risk of poor outcomes in cardiac health, i.e. rehospitalizations and mortality 

(Alhurani et al., 2015).  

Studies also concluded that in patients with major depression, the presence of 

anxiety can have the ability to reduce antidepressant efficacy and lead to 
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depression persistence (Celano et al., 2012). 

Depression is thought to contribute to affecting the regulation of the autonomic 

nervous system by reducing the parasympathetic tone and increasing the 

sympathetic tone, which ultimately leads to an increased heart rate, exaggerated 

heart rate response to physical stressors, higher variability in ventricular 

repolarisation, reduced baroreceptor sensitivity and lowered tolerability for 

adverse cardiac events e.g., myocardial ischaemia (Carney, Freedland & Veith, 

2005).  

The increased sympathetic output is also associated with increased levels of 

cortisol, serotonin, renin, aldosterone, angiotensin and free radicals (Parissis et 

al., 2005). The high levels of circulating catecholamines cause a direct increase 

in blood pressure and coronary vasoconstriction. The catecholamines also 

induce platelet activation, predisposing this population group to an increased risk 

of thromboembolisms via   the coagulation pathway and an inhibitory effect on 

the synthesis of the protective eicosanoids (Musselman et al., 1996). 

In depression, macrophage activation via the cholinergic anti-inflammatory 

pathway is no longer inhibited and therefore contributes to the elevation of pro-

inflammatory markers, such as C-reactive protein (CRP) and cytokines 

(interleukin-1beta, interleukin-6 and tumour necrosis factor alpha (TNF-alpha). 

The TNF-alpha is known to reduce serotonin levels and produce an overall 

depressed mood, fatigue, loss of appetite, sleep disturbances, malaise and 

decreased libido (Berthold-Losleben & Himmerich, 2008). Moreover, these 

increased levels of inflammatory cytokines have been reported to be independent 

predictors of HF-related deaths and exacerbations (Orus et al., 2000). The study 

also concluded that increased serum IL-6 is a powerful independent predictor of 

the combined-point: death, new HF episodes and the need for heart 
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transplantation. 

More complex mechanisms also exist; immune activation of leucocytes and 

Natural Killer cells; and the activation of the HPA axis (‘stress axis’) results in 

hypercortisolaemia, an increase in adrenocorticotropic hormone (ACTH) and 

ACTH-releasing factor; along with an increase in endogenous steroid hormone 

production (Varghese & Brown, 2001). The foremost constituent components of 

the stress axis are the paraventricular nucleus (PVN) of the hypothalamus, the 

anterior pituitary and the cortex of the adrenal glands (Smith & Vale, 2006). Cells 

in the PVN release corticotrophin releasing hormone (CRH) in response to the 

natural circadian drive and also to different stressors e.g., trauma, psychosocial 

agitations or pharmacological agents etc.  

The CRH travels through the portal vascular system and binds to corticotrophs in 

the anterior pituitary; resulting in synthesis of ACTH and its subsequent release 

into the common circulation system (Golden et al., 2011). This circulating ACTH 

then binds to receptors on adrenocortical cells, causing the synthesis and release 

of cortisol into the bloodstream. The characteristic circadian pattern of cortisol 

secretion shows an increase in the early morning, peaking just before the time of 

waking. To complicate things however, depending on the stresses of life, the 

abundance of physiological stressors will have a contributing effect on the cortisol 

levels, which may result in raised afternoon and evening cortisol levels, far above 

the predicted circadian peak in the morning (Golden et al., 2011). The elevation 

of circulating cortisol during chronic stress responses, would produce neurotoxic 

effects on the hippocampal neurons through the glucocorticoid receptor and 

mineralocorticoid receptor; their actions would result in a decrease in 

neurogenesis, synaptogenesis and dendritic spines and increased apoptosis of 

neurons. The cortisol will ultimately exercise its effects throughout the brain and 



Student ID: 0619994  64 

 

peripheral systems (Holsboer & Barden, 1996).  

This morphological loss of neurones leads to functional deficits; ultimately 

reducing neuroplastic abilities of the brain, resulting in a long-term depression 

(reduction in the efficacy of neuronal synapses) or long-term potentiation 

(persistent increase in synaptic strength) of the hippocampus; which in turn, 

causes a reduction in GABA neurotransmitter control of the HPA axis (Shen et 

al., 2011). Interestingly, this links in with the neuroplasticity theory of depression, 

as previously discussed. It has been reported that cortisol inhibits neuroplasticity 

in the CNS (Sale, Ridding & Nordstrom, 2008).  

Usually, the effects of GABA on the HPA axis reduces the HPA axis output in 

response to stress and therefore, this resulting reduction of GABA exacerbates 

the HPA axis stress axis output, causing further morphological and functional loss 

of the hippocampus. A detrimental cycle is thus formed; eventually causing 

structural atrophy and functional deficit of the hippocampus; atrophy levels 

usually range from 8% -19%; something that is frequently seen in depression 

(Gradin & Pomi, 2008). Chronic/long-term stress and therefore prolonged 

glucocorticoid secretion also causes a reduction in BDNF in the brain 

(Jeanneteau &Chao, 2013). The biological activation of the HPA axis system 

seems to have a prognostic value; with evidence of an increased risk of 

depression relapse and even suicide (Golden et al., 2011).  

Again, the HPA axis mechanism triggers number of questions; to what extent 

does the activation of the HPA axis affect the mortality of a HF patient? and would 

quantifying the cortisol levels in this group of patients, to determine the extent of 

HPA axis activation, be clinically appropriate to determine the impact of effect it 

may have on the level of depression and therefore HF? Examining these ideas 

revealed more areas that need to be explored such as the plasma cortisol level 
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and its impact on HF patients. The measurement of salivary cortisol levels is 

considered preferable to other types of samples. Advantages include having a 

strong correlation to the free cortisol measured from the plasma, samples will 

represent the unbound/physiologically active form of cortisol, a non-invasive 

technique can be employed (no need for venepuncture) and samples are stable 

for one week at room temperature (Golden et al., 2011).  

HF itself may result in an increase of the cortisol level through perfusion deficits 

in the medial temporal regions of the brain which arise in HF (Alves et al., 2006). 

However, Alves et al. (2006) suggested that these functional deficits are most 

likely implicated in the pathophysiology of major depressive disorder which is 

associated with HF.  

Depression becomes apparent clinically via autonomic, metabolic, immune-

inflammatory and HPA axis dysfunction; all of which affect the incidence of CVD 

by initially causing thickening of the tunica intima and tunica media (the two 

innermost layers of the arterial wall); thus, leading to atherosclerosis (Pizzi et al., 

2010). Depression also decreases vagal tone and can also increase sympathetic 

tone, again, leading to a higher CV risk (Tolentino & Schmidt, 2018). The nervous 

system also regulates internal organ function, and it has therefore been 

suggested that neuroplasticity is also associated with the pathophysiology of 

other diseases as well as neuropsychiatric disorders (Zheng et al., 2014). 

It is widely known that the nervous system, mainly the autonomic nervous system 

controls the CV system and therefore these links are essential to the mechanisms 

of HF and obviously also neuroplasticity, as it has been proposed that decreased 

neuroplasticity causes the simultaneous existence of depression with CVD and 

increased neuroplasticity is thought to be beneficial against the development of 

CVD (Zheng, Zeng & Wu, 2013). 
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If stress can influence the HPA axis, leading to increased glucocorticoid levels, 

then this will lead to a reduction in BDNF concentration via a suppression of its 

release, which in turn, will reduce neuroplasticity, leading to depression (Cramer 

et al., 2011). The decreased neuroplasticity could impact the autonomic nervous 

system - directly and indirectly, via the HPA axis and the hippocampus; causing 

autonomic dysfunction, which could possibly lead to CVD (Zheng, Zeng & Wu, 

2013).  

Is one of the reasons for developing mental illness comorbidity with HF a genetic 

one? Are certain patients ‘predisposed’ to developing mental illness with CVD? 

Those patients with reduced neuroplasticity will be at risk of developing 

depression and also CVD. A large study has recently shown evidence to support 

these links using 10,341 patients; they reported an association between 

depression and the future risk of developing CVD, which was reported to be 

similar across the sub-groups of CVDs (Almas et al., 2015).  The study also 

reported that moderately depressed patients were at a higher risk of developing 

CVD, compared to mildly and severely depressed patients. The reason for this is 

that moderately depressed patients exhibit somatic symptoms and severely 

depressed patients are at higher risk of suicide due to predominant non-

somatic/cognitive-affective symptoms. Furthermore, the study reported a higher 

risk of CVD amid depressed patients who also suffered from anxiety symptoms.  

With review of the current literature, one can see the created paradox; the classic 

scenario of the chicken and the egg; does mental ill-health cause CVD or does 

CVD cause mentally ill-health? However, regardless of the cause, the concern is 

- what impact does the overall effect of mental health have on the adherence to 

therapy of the HF patient population and what is the best intervention that the 

practitioner can utilise to prevent a poor prognosis?  The cost to the NHS and the 
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impact on the patient by having mental ill health comorbidity is already 

established above. Clinicians therefore have an opportunity to intervene in such 

cases; the symptomatic perspective and the psychosocial aspects of the 

individual need to be carefully considered from the very start.  

From the symptomatic perspective in patients with HF; the paramount features 

that determine a poor prognosis include losing the will to live, the loss of appetite 

and weight and being non-adherent to medical advice. For primary care 

practitioners, the latter factor is particularly significant, as it should be possible to 

modify this behaviour through a suitable medical-psychological intervention. 

Gauging the level of acceptance and adherence to therapy, will allow timely 

intervention and give the opportunity to lay out a comprehensive and tailored 

management plan for the patient. By addressing this issue, other facets of the 

symptomatic cube could also be simultaneously improved. The overall outcome 

aim would be to promote improved quality of life for the patient. 

According to Endicott (1984) determining if the patient has depression is often 

difficult in HF patients, as many of the symptoms overlap, fatigue, weight loss, 

anorexia, weakness and the somatic symptoms of sweating and trembling. 

Diagnosing depression in this population should therefore be based on a more 

clinically relevant evaluation i.e. taking multiple diagnostic tools (medical and 

psychometric) into account. These can include diagnostic inventories and clinical 

evaluation by the primary care clinician; to assess the level of insight, their 

appearance and presentation, their overall mood, sleeping and eating patterns. 

Also, the patients’ feelings regarding their situation must be taken into account; 

for example, to assess for feelings of hopelessness, uselessness, guilt and also 

assess their feelings of self-worth.  

The clinician must determine whether they exhibit any anhedonia, suicidal 
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ideation, thoughts of self-harm, thought disorder, delusions, hallucinations, 

psychomotor agitation or slowness/retardation or altered mentation. 

Psychomotor retardation also presents in both disease states and therefore 

further assessment on symptoms such as social isolation, crying, self-pitying 

attitude and reduced will to talk, should be performed (Endicott, 1984).  

Another clinical paper published in 2008, reported that depression is associated 

with mortality in hospitalised HF patients and outpatients (Thomas et al., 2008). 

Thomas et al., (2008) proposed a holistic model of cardiovascular health, which 

included three domains, which interact in different ways in each patient and affect 

their illness and health status differently. The domains are biological (age, gender 

and ethnicity), psychological (stress, anxiety and depression) and the social 

(support, pet ownership and socioeconomic status). However, what the paper 

failed to highlight was the importance of a possible ‘behaviour domain’ – where 

the adherence to therapy is assessed to determine its relationship with 

depression and ultimately, the prognosis of HF. Therefore, this study assessed 

three domains in the HF patient, that may be more relevant to this thesis. Building 

on the works of Thomas et al. (2008), the aim was to assess; psychological 

aspects (mental health co-morbidity e.g., depression or anxiety), social aspects 

(support network e.g., family, friends) and behavioural aspects (intentional or 

unintentional non-adherence to medication regimens). The mechanism of 

assessment of these dimensions is explained in the methodology section.  

This review labelled the updated model ‘the 3 dimensions of chronic disease 

maintenance’. It is believed that by addressing these three aspects, the clinician 

will be able to improve disease outcome, and lessen the financial burden on the 

NHS.  

These three areas need to be independently addressed, finalising an overall 
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complete/holistic model for HF management in primary care. Additionally, 

Bienenfeld, Frishman & Glasser (1996) highlighted the importance of the 

behavioural aspect of a comprehensive treatment plan and through investigation 

concluded that most studies conducted have a positive clinical outcome in 

patients that exhibit compliance to placebo treatment.  

The next step in this review aims to understand the possible interventions that a 

clinician could make to create a holistic management plan for a patient diagnosed 

with comorbidity of depression and/or anxiety, with HF. Non-adherence to a 

medical treatment plan can prove to be detrimental to a patient’s health.  

Table 6 lists medications used in the treatment of depression and anxiety, and 

the impact of their side effects on physical, mental and cognitive heath.
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Table 6: Medications used in the treatment of depression and anxiety diseases mechanism, of action and side effects*  

  Side effects 

Drug Mechanism of action Physical  Mood Cognitive*  

Monoamine oxidase 
inhibitors (MOAIs) 
e.g., moclobemide 

Moclobemide selectively and reversibly inhibits of 
monoamine oxidase-A (MOA). This inhibition 
leads to a decrease in the metabolism and 
destruction of monoamines in the 
neurotransmitters. This results in an increase in 
the 5-hydroxytryptamine (5-HT) and noradrenaline 

Constipation; diarrhoea; dizziness; 
dry mouth; headache; 

Anxiety; irritability; 
sleep disorder; 
suicidal behaviours;  

Delusions; 
confusion 

Tricyclic 
antidepressants (TCA) 
e.g., amitriptyline, 
imipramine, 
nortriptyline 

TCA act on approximately five different 
neurotransmitter pathways to achieve their 
effects. They block the reuptake of serotonin and 
noradrenaline in presynaptic terminals, leading to 
an increased concentration of these 
neurotransmitters in the synaptic cleft. The 
increased concentrations of noradrenaline and 5-
HT (serotonin) in the synapse contribute towards 
the anti-depressive effects/mood regulation. 
Furthermore, TCAs act as competitive antagonists 
in post-synaptic alpha cholinergic, muscarinic, and 
histaminergic receptors 

Anticholinergic syndrome; QT 
interval prolongation; constipation; 
diarrhoea; dry mouth 

Drowsiness; anxiety; 
mood alteration; sleep 
disorders  

Confusion; 
concentration 
impairment; 
delirium; delusions; 
hallucinations 

Selective serotonin 
Reuptake Inhibitors 
(SSRIs) e.g., 
citalopram, fluoxetine, 
sertraline 

SSRIs inhibit central nervous system (CNS) 
neuronal reuptake of 5-HT (serotonin). Thereby 
increasing the concentrations of 5-HT in the 
synaptic cleft 

Abnormal appetite; arrhythmias; 
arthralgia; asthenia; constipation 

Anxiety; 
depersonalisation; 
drowsiness; sleep 
disorders; abnormal 
behaviour; suicidal 
behaviours 

Impaired 
concentration; 
confusion; memory 
loss; hallucinations; 

Serotonin & 
Noradrenaline 
Reuptake Inhibitors 
(SNRIs) e.g., 
duloxetine, venlafaxine 

These drugs inhibit neuronal serotonin and 
noradrenaline reuptake, leading to an increase of 
these amines in the synaptic cleft. 

Reduced appetite; constipation; 
diarrhoea; dizziness; dry mouth 

Anxiety; drowsiness; 
fatigue; sleep 
disorders; apathy; 
abnormal behaviour; 
feeling abnormal; 
suicidal behaviours 

Impaired 
concentration; 
disorientation; 
hallucinations 

Tetracycline 
Antidepressants e.g., 
mirtazapine  

Mirtazapine is a tetracyclic piperazino-azepine 
antidepressant agent. It effects both central 
adrenergic and serotonergic activity. Therefore, 

Increased appetite; arthralgia; back 
pain; constipation; diarrhoea  

Anxiety; drowsiness; 
fatigue; sleep 
disorders; mania; 

Confusion; 
hallucinations;  
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  Side effects 

Drug Mechanism of action Physical  Mood Cognitive*  

enhancing the release of noradrenaline and 5-
HT1A-mediated serotonergic transmission. This 
dual mode of action may be responsible for 
mirtazapine's rapid onset of action. 

aggression; suicidal 
behaviour  

Benzodiazepines e.g., 
diazepam, lorazepam, 
temazepam  

Benzodiazepines bind to the regulatory sites on 
gamma amino butyric acid (GABA) A-receptor. 
GABA is the main inhibitory neurotransmitter in 
the central nervous system. Upon binding to the 
GABAA receptor, it causes a change in its shape, 
improving its binding ability to its neurotransmitter, 
thereby giving a greater effect. GABA functions 
include sleep induction, sedation and anxiolysis 

Dysarthria; gastrointestinal 
disorders; headache; hypotension 
muscle weakness  

Decreased alertness; 
anxiety; depression; 
drowsiness; fatigue; 
altered mood; sleep 
disorders; suicidal 
ideation; agitation; 
anterograde amnesia; 
behaviour 
abnormalities; 
psychosis; restless; 
aggression  

Ataxia; confusion; 
hallucinations; 
delusions; 

Z-drugs e.g., 
zopiclone, zolpidem 

These are novel hypnotic agents. They are not 
benzodiazepines strictly speaking; however their 
action involves binding to the benzodiazepine 
receptor complex and modulating the GABA-
benzodiazepine receptor chloride channel 
macromolecular complex, which is situated at the 
centre of the GABA receptor complex. Here they 
act as agonists, causing an enhancement of the 
inhibitory actions of GABA to produce hypnotic 
and anxiolytic effects 

Dry mouth; bitter taste;  Anxiety; fatigue; sleep 
disorders; abnormal 
behaviour; irritability; 
depressed mood;  

Confusion; 
hallucinations; 
memory impairment; 
cognitive disorder; 
impaired 
concentration; 
delusions;  

**Rang et al., (2016); Fox, (2015); BNF, (2021). 

*According to FOX et al (2011), anticholinergic burden (ACB) defined as: Drugs with possible anticholinergic effects were defined as those with serum anticholinergic activity or in vitro affinity 

to muscarinic receptors but with no known clinically relevant negative cognitive effects (ACB score = 1). Drugs with established and clinically relevant cognitive anticholinergic effects were considered to be definite anticholinergics (ACB score 2-3). 
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The recent study by Mbakwem et al. (2016) stated that cognitive behavioural 

therapy (CBT) had no superior benefit when compared to other psychotherapies. 

The paper also specified that pharmacological management of depression in HF 

patients did not show significant additional improvement when compared to 

psychotherapy. 

A search of recent literature revealed no new information or definite consensus 

on the treatment of depression in patients with HF. The first line anti-depressant 

drug class of selective serotonin reuptake inhibitors (SSRI) demonstrate 

improvement of depressive symptoms in HF patients. The trial conducted in 2010 

to assess the effects of sertraline on depression in patients with HF; showed the 

drug to be safe in HF but revealed no significant benefit compared to placebo 

(O’Connor et al., 2010). This could have been due to a number of reasons, e.g., 

compliance issues, lack of understanding about their HF condition, no 

support/family, and therefore no will to live or simply the fact that they required 

an alternative SSRI. Psychotherapy encompasses psychodynamic and 

interpersonal therapy. It also includes any psychological intervention that is non-

cognitive behavioural therapy. Psychosocial interventions involve non-directive 

counselling, supportive therapies and other such talking therapies (Lane, Chong 

& Lip, 2005). Psychotherapy has been shown to reduce depressive symptoms 

and improve social isolation in patients after myocardial infarction; however, the 

effect is not significant, and did not provide full recovery of the illness (Berkman,  

et al., 2003). A systematic review by Bashir, Morrissey & Ball (2018) reported that 

dual therapy containing pharmacological and psychotherapy compared to 

monotherapy of the two interventions showed higher efficacy in terms of 

response, remission and reduction of symptom severity. However, no links were 

made towards patients with HF.  
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Lundgren et al. (2016) conducted a study to determine the benefit that CBT may 

have, comparing internet-based CBT with a web-based discussion forum; 

however, the study did not show a substantial difference in the management of 

depression in HF.  

This study hypothesis was that a tailored and comprehensive discussion between 

the primary care clinician and the patient, which aimed to improve their 

understanding of their condition and medications, along with a collaborative care 

approach, would result in better disease management compared to stand-alone 

psychotherapy carried out by a counsellor or CBT.  

1.3 Chapter summary 

In this chapter, through the literature review, links were established between 

depression and HF. Management of HF depends heavily on pharmacological 

treatment. Non-adherence results in increased morbidity and mortality and an 

increased number of acute exacerbations and hospital admissions. From the 

published evidence, it is apparent that there is insufficient data to explain whether 

there is a direct or indirect relationship between mental illness and treatment 

adherence behaviour in patients diagnosed with HF specifically.  

1.4 Publications 

Ahmed M., Morrissey H., Ball, P.A. Mental Ill-Health and Heart Failure 

Comorbidity. International Journal of Current Pharmaceutical Research. 

2019;11(4). Open access, available at DOI: 

http://dxdoi.org/10.22159/ijcpr.2019v11i4.34931. 
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Chapter II – Coronavirus 2 impact on the Heart 

2.1 Chapter overview 

This chapter was developed during the lockdown period (23 March 2020 – 4 July 

2020) to understand the short- and long-term effects of COVID19 on patients’ 

hearts, especially those diagnosed with CVDs, heart diseases and mental health 

disorders. This approach was made to improve the investigator’s understanding 

of the possible impact of COVID-19, infection or lockdown on the study population 

(n=63) and be able to support them during the follow-up reviews at 3- and 6-

months and as part of their usual care later on.  

2.2 Aim of the review 

This review aimed to explain novel coronavirus (COVID-19) infection and its 

impact on the cardiovascular system and implications for cardiovascular 

medications in community and primary care setting.  

2.3 Review Method 

This was a critical review of the current literature on COVID-19 published before 

October 2020. A literature search was performed using Pubmed®, Google® 

Scholar, Science Direct®, and following the references cited in papers identified. 

The search was limited to 2020 and to papers relating to COVID-19 and 

cardiovascular disease. Most of the studies found were available online ahead of 

publication. Databases were searched using keywords such as COVID-19, 

myocardial injury, and angiotensin converting enzyme 2 (ACE2).  

2.4 Transmission and Pathophysiology  

In the city of Wuhan, China, in December 2019, the world saw the first cases of 

the severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2), which would 

go on to cause a global pandemic, triggering a worldwide public health 
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emergency (Zheng et al., 2020). In January 2020, Chinese Health Officials 

announced that they had identified a new viral infection belonging to the same 

virus family as the common cold, SARS and MERS (Middle East Respiratory 

Syndrome). Disease caused by SARS-Cov-2 would later be referred to as 

‘COVID-19’ (Corona-virus Disease, 2019). 

Coronavirus (CoV) is a large family of positive-sense, enveloped, single-stranded 

RNA viruses that belong to the Nidovirales order. This order includes Roniviridae, 

Arteriviridae, and Coronaviridae families. The Coronaviridae family is subdivided 

into Torovirinae and Coronavirinae subfamilies. The Coronavirinae family is 

further classified into alpha-, beta-, gamma-, and delta- coronaviruses. The 

sorting into these genera was initially based upon serology but is now divided by 

phylogenetic clustering (Fehr & Perlman, 2015). Using genetic characterising, it 

has been determined that bats and rodents are the gene source of alpha and 

beta-coronaviruses, whereas avian species are considered as genetic sources of 

delta and gamma-coronaviruses (Cascella et al., 2020). 

The CoV RNA genome ranges from 26 to 32 kilobases in length and can be 

isolated from different animal species, including livestock, birds and mammals 

e.g., camels, masked palm civets, mice, dogs, bats, and cats (Lu et al., 2020). 

However, in a ‘spillover’ event, these viruses can be transmitted from animals to 

humans, causing diseases of varying severity (Johnson et al., 2015). Common 

features exhibited by the Nidovirales order include:  

− Highly conserved genomic organization, with a large replicase gene 

preceding structural and accessory genes. 

− Expression of many non-structural genes by ribosomal frameshifting. 

− Several unique or unusual enzymatic activities encoded within the large 

replicase–transcriptase polyprotein. 
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The major differences within the Nidovirus families are in the number, type, and 

sizes of the structural proteins. These differences cause significant changes in 

the structure and morphology of the nucleocapsids and virions (Fehr & Perlman, 

2015). The distinguishing feature of CoVs is the club-shaped spike projections 

stemming from the surface of the virion. These spikes are a defining feature of 

the virion and give them the appearance of a solar corona, hence the name, 

‘coronavirus’. Within the envelope of the virion is the nucleocapsid, which is 

helically symmetrical, something uncommon among positive-sense RNA viruses, 

but far more common for negative-sense RNA viruses. The CoV particles contain 

four main structural proteins: the spike (S), membrane (M), envelope (E), and 

nucleocapsid (N) proteins (Fehr & Perlman, 2015). The life cycle of the virus 

within the host consists of the following 5 steps: attachment, penetration, 

biosynthesis, maturation and release. The initial attachment of the CoV to the 

host cell is introduced by interactions between the S protein and its receptor. 

Receptor binding differs between types of CoV. Once receptor binding has 

occurred; the virus then gains access to the host cell’s intracellular fluid via 

endocytosis or membrane fusion (penetration). This is generally accomplished by 

an acid-dependent proteolytic cleavage of the S protein by a protease, followed 

by fusion of the viral and cellular membranes (Millet & Whittaker, 2015). Following 

the binding of SARS-CoV-2 to the host protein, the spike protein undergoes 

protease cleavage, the membrane is stabilised, and the virus is made ready to 

enter the host cell (Yuki, Fujiogi, & Koutsogiannaki, 2020). Receptors for 

coronavirus alpha and beta types were described by Fehr & Perlman (2015) as: 

• Alpha-coronaviruses 

o Human coronavirus-229E (receptor - Aminopeptidase N). 

o Human coronavirus-NL63 (receptor - Angiotensin-converting 
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enzyme 2). 

o Transmissible gastroenteritis virus (receptor - Aminopeptidase N). 

o Porcine epidemic diarrhoea virus (receptor -Aminopeptidase N). 

o Feline infectious peritonitis virus (receptor -Aminopeptidase N). 

o Canine coronavirus (receptor - Aminopeptidase N). 

• Beta-coronaviruses 

o Murine hepatitis virus (receptor - murine carcinoembryonic 

antigen-related adhesion molecule 1). 

o Bovine coronavirus (receptor - N-acetyl-9-O-acetylneuraminic 

acid). 

o Severe acute respiratory syndrome coronavirus (SARS-CoV) 

(receptor - Angiotensin-converting enzyme 2). 

o Severe acute respiratory syndrome coronavirus type 2 (SARS-

CoV-2) (receptor - Angiotensin-converting enzyme 2). 

o Middle East respiratory syndrome coronavirus (MERS-CoV) 

(receptor - dipeptidyl peptidase 4). 

After gaining entry to the host cell, the viral RNA enters the nucleus for replication. 

Viral mRNA is used to make viral proteins (biosynthesis) by way of specific stages 

of replicase protein expression, replication, and transcription. The new mature 

viral particles are then assembled, and released via exocytosis from the host cell, 

allowing the virus to spread in the infected organism without detection or 

neutralisation by virus-specific antibodies (Fehr & Perlman, 2015). 

Structural and functional analysis showed that the spike for SARS-CoV-2, like 

SARS-CoV, is also bound to angiotensin converting enzyme 2 (ACE2). ACE2 is 

a membrane-bound monocarboxypeptidase enzyme that is attached to 

membranes of cells that are present in the lungs, heart, ileum, kidney and 



Student ID: 0619994  78 

 

bladder. In the lungs, ACE2 is highly expressed on pulmonary alveolar (type II) 

cells. (Yuki, Fujiogi, & Koutsogiannaki, 2020). ACE2 is also highly expressed in 

the heart, here it can oppose the effects of angiotensin II in conditions with 

increased activation of the renin-angiotensin system e.g., hypertension, 

congestive HF and atherosclerosis. As ACE2 is so widespread in the human 

body, it provides a mechanism and the opportunity for SARS-CoV-2 to cause 

multiorgan dysfunction (Tikellis & Thomas, 2012).  

The Coronavirus family of viruses have been found to affect the respiratory, 

neurological, enteric and hepatic systems. Generally, immunocompetent people 

infected with CoV, clinically present with self-limiting respiratory infections and 

common colds. However, in the elderly and immunocompromised, the virus can 

cause lower respiratory tract infections (Cascella et al., 2020). The types of 

viruses that can infect humans usually cause mild to moderate upper-respiratory 

tract symptoms, like the common cold, and include: 

− 229E (alpha coronavirus). 

− NL63 (alpha coronavirus). 

− OC43 (beta coronavirus). 

− HKU1 (beta coronavirus). 

In the last 20 years however, the three new coronaviruses arising from animal 

sources, cause more serious illnesses and even death. The MERS-CoV, SARS-

CoV, and SARS-CoV-2 have been found to present with more severe pulmonary 

and extra-pulmonary features (Cascella et al., 2020). 

− MERS-CoV (beta coronavirus). 

− SARS-CoV (beta coronavirus). 

− SARS-CoV-2 (novel coronavirus causing COVID-19). 

SARS-CoV-2, which is responsible for the COVID-19 pandemic, is a type of beta-
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by an infected individual in a fully susceptible population. If R0 >1, then the 

number of infected individuals proliferates, and an epidemic may arise. However, 

as the epidemic spreads, the proportion of the population that is susceptible 

declines because some people may be immune or already infected. Thus, in a 

homogeneously mixed population, infectious individuals begin to waste potential 

infected contact on these individuals, and so the number of new infections 

produced per infected individual declines. At this point in time, the effective 

reproductive number (R) becomes important. It is defined as the average number 

of secondary infections produced by an infected individual, in a population with 

some susceptible individuals. This mix of susceptibility in a population causes the 

reproduction number of the virus to decline. The control reproductive number is 

defined as the reproduction number in the presence of control measures. If the 

control reproductive number can be maintained below one, then the disease can 

eventually be eradicated (Bauch et al., 2005). The World Health Organization 

(WHO) has estimated the R0 for SARS-CoV-2 to range between 2 and 2.5, which 

is higher than that for SARS (1.7 - 1.9) and MERS (<1); thus, indicating that 

SARS-CoV-2 has a higher pandemic potential. However, some studies have 

stated the R0 for SARS to be as high as 3.6 (Wallinga & Teunis, 2004).  

The initial cases of SARS-CoV-2 were apparently linked to direct exposure of 

humans to infected animals (animal-to-human transmission) at a seafood market 

in Wuhan, China. However, human-to-human transmission is now considered the 

main form of transmission. Since the outbreak of the virus, it has been found that 

asymptomatic carriers are also able to transmit the virus. Nevertheless, 

symptomatic patients remain the most common cause of the infection (Cascella 

et al., 2020). Coronaviruses are responsible for 5-10% of acute respiratory 

infections and it is estimated that 2% of the population are considered healthy 
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carriers of the viruses (Chen, Liu & Guo, 2020).  

Infected individuals are able to spread the virus particles by breathing, talking, 

coughing, and sneezing. The virus particles are encapsulated in globules of 

mucus, saliva, and water. The behaviour of the viral globule depends on its size 

i.e. larger globules will descend faster than smaller ones, allowing little time for 

evaporation, therefore, landing on surfaces and forming droplets. Whereas 

smaller globules will have time to evaporate and form aerosol particles, therefore 

remaining in the air, and moving some distance, increasing the range of possible 

infection (Jayaweera et al., 2020). SARS-CoV-2 has been demonstrated to 

remain stable for up to 3 hours in this aerosol form. On surfaces, it can remain 

stable for up to 24 hours on cardboard, and as long as 72 hours on plastic or 

stainless steel (van Doremalen et al., 2020). 

Data shows that the median incubation period is estimated to be 5.1 days (95% 

CI, 4.5 to 5.8 days), and 97.5% of those who develop symptoms will do so within 

11.5 days (CI, 8.2 to 15.6 days) of infection (Lauer et al., 2020). As there is a high 

expression of ACE2 on the apical side of lung epithelial cells in the alveolar 

space; SARS-CoV-2 can enter this area and destroy them (Hamming et al., 

2004). This corresponds with the lung injury that is seen early on in the distal 

airway. Although exact details of the cellular responses and pathogenesis of 

SARS-COV-2 are not known, a likely explanation can be hypothesised based on 

past studies with SARS-CoV. Pathological examinations of samples obtained 

from patients who died of SARS-CoV revealed diffuse alveolar damage and 

morphological changes of varying degrees of severity. These changes were also 

accompanied by prominent pulmonary epithelial cell hyperplasia and activation 

of alveolar and interstitial macrophages. Surprisingly, these pulmonary changes 

were usually found after clearance of viremia and in the absence of other 
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opportunistic infections, which suggests that intense local inflammatory 

responses were responsible for the profound pulmonary pathology. It is thought 

that SARS occurs from intense inflammatory host responses, due to the fact that 

the reactive hemophagocytic syndrome has been detected, which is a disease 

caused by cytokine dysregulation in the lungs of severely affected patients 

(Ksiazek et al., 2003). Epithelial cells, alveolar macrophages and dendritic cells 

are three main components for innate immunity in the airway to fight against 

viruses until adaptive immunity can occur (Yoshikawa et al., 2009).   

Lymphocytopaenia is a major feature which is associated with adverse outcomes 

during the acute phase of disease progression. A larger number of patients that 

do not survive, and critically ill patients with COVID-19 exhibit progressive 

lymphocytopaenia. Even with reduced lymphocyte counts, patients with severe 

disease eventually develop higher white blood cell and neutrophil counts (Ruan 

et al., 2020).  

This suggests a high susceptibility of lymphocytes to viral infection and 

destruction. Autopsy studies from the SARS epidemic, showed that more than 

50% of lymphocytes contained viral particles, most of these being T cells. Both 

the CD4+ and CD8+ T-cells were reduced and remained low until recovery (Gu et 

al., 2005). Patients infected with SARS-CoV-2 also exhibit these lower levels of 

T lymphocytes, including a decrease in both helper and regulatory T cells. The 

decrease in regulatory T cells is particularly significant, due to their pivotal role in 

immune homeostasis and their preventative action in excessive inflammation 

after an infection (Qin et al., 2020).  

Initially, in the first 1-2 days of SARS-CoV-2 infection, the individual usually 

remains asymptomatic. Innate immune response is minimal and viral burden can 

be low, however it is still detectable by the use of nose swabs. Over the next few 
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days, the virus propagates and migrates down the respiratory tract along the 

airways. Symptoms of COVID-19 have usually manifested, and a more intense 

innate cytokine immune response is triggered (Mason, 2020).  

Epithelial cells that are affected with the virus are a major source of beta and 

lambda interferons (interferons are signalling proteins that act to increase antiviral 

activity) (Hancock et al., 2018). Another cytokine, namely CXCL10 is an interferon 

responsive gene that has a cell response to both SARS-CoV and influenza and 

therefore is a useful disease marker (Mason, 2020). If the disease is to progress 

to more severe forms, then patients may develop pulmonary infiltrates by way of 

the virus reaching the gaseous exchange units of the lung and infecting alveolar 

type II cells by gaining entry into the cell via ACE2. The virus propagates in these 

type II cells and then large numbers are released once the alveolar type II cells 

undergo cellular apoptosis and cell death (Qian et al., 2013). The pathological 

result of SARS and COVID-19 is diffuse alveolar damage (Mason, 2020).  

SARS-CoV-2 exhibits a wide clinical symptom spectrum, ranging from 

asymptomatic patients to respiratory failure requiring mechanical ventilation and 

intensive care unit (ICU) support. The novel strain of virus can also cause septic 

shock and multi-organ dysfunction (Huang et al., 2020). COVID-19 has four levels 

of classification, depending on the severity of its presentation, i.e. mild, moderate, 

severe, or critical (Wang et al., 2020). However, in a mild case of the virus, the 

symptoms have the ability to deteriorate into more serious infection. 

A systematic review by Lovato & Filippis (2020) included five retrospective clinical 

studies, which included 1556 hospitalised patients with SARS-CoV-2. From the 

patients, 57.5% were male and the mean age was 49.1 years. Common 

presenting symptoms were fever (85.6%), cough (68.7%), and fatigue (39.4%). 

Their data also revealed that pharyngodynia was present in 12.4% of patients, 
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nasal congestion in 3.7%, and rhinorrhoea was rare. In March 2020, The WHO 

also added loss of taste (dysgeusia) or smell (anosmia) to the symptom list for 

COVID-19 after accumulating anecdotal evidence that anosmia and dysgeusia 

were associated with the COVID-19 pandemic (Kaye et al., 2020).  

The study by Lovato & Filippis (2020) also reported that frequent comorbidities 

were hypertension (17.4%), diabetes (3.8%), and coronary heart disease (3.8%). 

Of the patients, 83% had changes on chest computed tomography scans, which 

were bilateral in 89.5% of cases. Ground-glass opacity was the most common 

finding (50%). Laboratory investigations revealed that lymphopaenia (77.2%) and 

leucopaenia (30.1%) were common. Critical cases with complications were 

reported at 9%, intensive care unit admission was needed in 7.3% of cases, and 

invasive ventilation in 3.4%. Mortality was reported at 2.4%. 

The majority (81%) of SARS-CoV-2 cases are mild. Mild cases often lack 

changes in radiographical features (Wang et al., 2020). Mild COVID-19 can 

present as symptoms of an upper respiratory tract viral infection, which includes 

a dry cough, nasal congestion, sneezing, sore throat, headache, malaise, muscle 

aches and pains, nausea, vomiting, abdominal pains, diarrhoea and fever 

(Cascella et al., 2020). Mild infection is characterised in this way, due to the 

absence of any serious symptoms such as difficulty in breathing (dyspnoea).  

Moderate disease presents with respiratory tract symptoms of cough, shortness 

of breath and tachypnoea and pneumonia (Cascella et al., 2020) however they 

do not have any features of severe disease. Severe COVID-19 infection can 

present with symptoms of pulmonary embolism, thrombosis, severe dyspnoea, 

tachypnoea (respiratory rate >30/minute) and respiratory distress (SpO2 ≤ 93%, 

oxygen partial pressure/fractional inspired oxygen (PaO2/FiO2) < 300, and/or 

greater than 50% lung infiltrates within 24 to 48 hours).  
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Fever can be absent or moderate. Presentation is that of severe pneumonia, 

acute respiratory distress syndrome (ARDS), sepsis and septic shock (Cascella 

et al., 2020).  

Of these severely ill patients, 5% can develop critical disease with features of 

detectable serum SARS-CoV-2 viral load (RNAaemia), respiratory failure, cardiac 

injury (myocardial injury and HF), encephalopathy, coagulation dysfunction, 

acute kidney injury, septic shock or multiple organ dysfunction. Case fatality for 

critically ill patients is 49% (Cascella et al., 2020). It has also been reported that 

patients with pre-existing comorbidities have a higher fatality rate, these include 

cardiovascular disease (10.5%), diabetes (7.3%), respiratory disease (6.5%), 

hypertension (6%), and oncological complications (5.6%). Patients without 

comorbidities have a slightly lower-case fatality rate (0.9%) (Wang et al., 2020). 

The management of COVID-19 depends on isolation, symptomatic control and 

oxygen therapy. At the start of writing this chapter, there was no vaccine or 

specific anti-viral treatment available. The severity of the disease will govern the 

measures employed to manage it. Mild disease will depend on anti-pyretic 

medication, cooling, possible oxygen therapy and antibacterial treatment for 

preventative measures (Wang et al., 2020).  

Critically ill patients require more intensive therapy, including high flow oxygen, 

extracorporeal membrane oxygenation (ECMO), glucocorticoid therapy, and 

convalescent plasma (Wang et al., 2020). The ECMO machine is similar to the 

heart-lung bypass machine used for open heart surgery (Goligher et al., 2018). 

ECMO may have a role in the management of some patients with COVID-19 who 

have refractory hypoxemic respiratory failure (MacLaren et al., 2020). Patients 

with respiratory failure may also be supported and managed with high-flow nasal 

oxygen, intubation, mechanical ventilation, or non-invasive ventilation (Cascella 
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et al., 2020). Treatment of septic shock requires hemodynamic support with the 

administration of vasopressors. In multiple organ dysfunction, patients require 

organ function support (Cascella et al., 2020). In March 2020 the World Health 

Organisation (WHO) declared COVID-19 a global pandemic and the world 

learned to adapt to new ways of living. Table 7 lists the major pandemics that 

have occurred over time. Data has been taken from The World Health 

Organisation (WHO) and the Centres for Disease Control and Prevention (CDC). 

Table 7: Major pandemics in history*  

Years active Disease  Number of 
deaths 

Causative agent  Original Hosts 

1347-1351 Black Death 200 million Yersinia pestis 
bacteria 

Rats and fleas 

1520 – 
onwards 

New World 
Smallpox 
Outbreak 

56 million Variola major 
virus 

Unknown 

1665 Great Plague 
of London 

100,000 Yersinia pestis 
bacteria 

Rats and fleas 

1629-1631 Italian plague 1 million Yersinia pestis 
bacteria 

Rats and fleas 

1817-1923 Cholera 
Pandemics 1-6 

>1 million Vibrio cholerae 
bacteria 

Infected water 

1885 Third Plague 12 million (China 
and India) 

Yersinia pestis 
bacteria 

Rats and fleas 

Late 1800s Yellow Fever 100,000-150,000 
(USA) 

Flavivirus Mosquitoes 

1889-1890 Russian Flu 1 million Believed to be 
H2N2  

Avian 

1918-1919 Spanish Flu 40-50 million H1N1 virus Pigs 

1957-1958 Asian Flu 1.1 million H2N2 virus Avian 

1968-1970 Hong Kong Flu 1 million H3N2 virus Avian 

1981-present AIDS 25-35 million HIV Chimpanzee 

2009-2010 Swine Flu 200,000 H1N1 virus Pigs 

2002-2003 SARS 770 Coronavirus Bats, civets cats 

2014-2016 Ebola 11,000 Ebolavirus Thought to be 
wild animals, bats 

2015-Present MERS 850 Coronavirus  Camels and bats 

2019-Present SARS-COV-2 418,294 as of 
10/06/2020 

Coronavirus Unknown but 
thought to be bats 

*Notes from WHO and CDC 
 
 

The table shows that the SARS-Cov-2 has caused the biggest global pandemic 

since the human immunodeficiency virus/acquired immune deficiency syndrome 

(HIV/AIDS) which began documentation in 1981 and has since claimed 25-35 

million lives. At the time of writing this thesis, there have been 7,410,510 

confirmed cases of COVID-19, including 418,294 deaths worldwide (WHO).  
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In March 2020 the United Kingdom went into a state of lockdown. People were 

not permitted to leave their houses except for essential travel, healthcare or basic 

necessities, non-essential shops closed, public gatherings of more than two 

people were banned, and the majority of general practice surgeries stopped face 

to face appointments, with clinicians carrying out telephone and video 

appointments instead. COVID-19 has caused a major disruption to the world 

economy and to people’s lives (Nicola et al., 2020).  

The situation was unprecedented, especially for healthcare professionals as 

guidance and advice were continuously changing and updating. People were put 

into risk categories -the latest guidance includes two risk groups: high risk 

(clinically extremely vulnerable) and moderate risk (clinically vulnerable). People 

at high risk (clinically extremely vulnerable) from coronavirus include people who: 

− have had an organ transplant. 

− are having chemotherapy or antibody treatment for cancer, including 

immunotherapy. 

− are having an intense course of radiotherapy (radical radiotherapy) for lung 

cancer. 

− are having targeted cancer treatments that can affect the immune system 

(such as protein kinase inhibitors or PARP inhibitors). 

− have blood or bone marrow cancer (such as leukaemia, lymphoma or 

myeloma). 

− have had a bone marrow or stem cell transplant in the past 6 months or are 

still taking immunosuppressant medicine. 

− have been told by a doctor they you have a severe lung condition (such as 

cystic fibrosis, severe asthma or severe COPD). 

− have a condition that means they have a very high risk of getting infections 
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(such as SCID or sickle cell). 

− are taking medicine that makes them much more likely to get infections (such 

as high doses of steroids). 

− have a serious heart condition and are pregnant. 

High risk patients were ‘shielding’ – which means they were not allowed to leave 

their homes for any reason.  

People at moderate risk (clinically vulnerable) from coronavirus include people 

who: 

− are 70 or older. 

− are pregnant. 

− have a lung condition that's not severe (such as asthma, COPD, emphysema 

or bronchitis). 

− have heart disease (such as HF, congestive HF). 

− have diabetes. 

− have chronic kidney disease. 

− have liver disease (such as hepatitis). 

− have a condition affecting the brain or nerves (such as Parkinson's disease, 

motor neurone disease, multiple sclerosis or cerebral palsy). 

− have a condition that means they have a high risk of getting infections. 

− are taking medicine that can affect the immune system (such as low doses of 

steroids). 

− are very obese (a BMI of 40 or above). 

Patients at moderate risk are advised to stay home as much as possible and be 

particularly stringent with social distancing advice.  

Due to the social distancing, restrictive measures and lockdown rules, this study 

needed to be postponed for some time, in order to protect the patients that fall 
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into the moderate risk group.  

2.5 Cardiovascular patients and COVID-19 

For this part of the review, a new search was conducted. The search included 

they key words – coronary heart disease, HF, myocardial infarction, 

cardiovascular disease, COVID-19 and SARS-Cov-2. Due to the lack of 

published randomised controlled trials (RCTs) on HF and COVID-19 at the time 

of the study; all studies that provided evidence for recommendations were 

retrospective and observational studies. The Cochrane Library, MEDLINE, 

EMBASE and PubMed were all searched. The search yielded a small number of 

studies which were related to cardiovascular disease and COVID-19. The 

population, intervention, comparison, outcomes (PICO) tool was used to develop 

the review search key words.  

2.5.1 Population- Interventions- Comparison- Outcomes Tool 

- Population: patients hospitalised with a COVID-19 diagnosis. 

- Interventions: Covid-19 management trials. 

- Comparison: various management strategies.   

- Outcomes: survival, mortality and COVID-19 diseases severity. 

2.5.2 Studies Selection 

Studies that were incorporated into this paper, included: 

- An observational study of 169 hospitals in Asia, Europe, and North 

America, which explored the relationship between COVID-19, patients 

diagnosed with cardiovascular diseases (CVD) and drug therapy and in-

hospital death among hospitalized patients who were admitted between 

December 20, 2019, and March 15, 2020 (Mehra et al., 2020). 

- A retrospective study which undertook a review of medical records from 

hospitalized patients with COVID-19 and hypertension. Patients were 
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enrolled to evaluate the effect of RAS inhibitors (Meng et al., 2020).  

- A retrospective multicentre study was also included to highlight the 

increased risk of acquiring COVID-19 with underlying CVD (Ruan et al., 

2020). 

- A cohort study included in this review, detailed aspects that indicated 

cardiac injury to be an independent risk factor for in-hospital mortality (Shi 

et al., 2020). 

- The final paper included was a retrospective, single-centre, case series 

study of 187 patients with COVID-19, which aimed to evaluate the 

association of underlying CVD and myocardial injury with fatal outcomes 

in patients with COVID-19 (Guo et al., 2020). 

2.5.3 Review of the selected studies 

Results from the observational study by Mehra et al. (2020) found that of the 8910 

patients with COVID-19, a total of 515 died in the hospital (5.8%) and 8395 

survived to discharge. Factors that were found to be independently associated 

with an increased risk of in-hospital mortality were:  

- An age >65 years.  

- Coronary artery disease.  

- Heart failure. 

- Cardiac arrhythmia.  

- Chronic obstructive pulmonary disease.  

- Current smoking status. 

From the study, there was no increased risk of in-hospital death found to be 

associated with the use of ACE inhibitors, or ARBs.  

Results from Meng et al. (2020), included 42 patients (82.4% of the cohort) 

receiving antihypertensive therapy. These 42 patients were divided into two 
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groups based on the antihypertensive therapies they were receiving: either 

ACEI/ARB (17 patients) and the non-ACEI/ARB group (25 patients), which 

included patients treated with other antihypertensive drugs (calcium channel 

blockers (CCBs), beta-blockers and diuretics). Eight patients in the non-

ACEI/ARB group and 5 patients in the ACEI/ARB group had other comorbidities 

e.g., type 2 diabetes and coronary heart disease. During hospitalisation, 12 

patients (48%) in the non-ACEI/ARB group were categorised into severe 

subgroups and there was on patient death. In contrast, in the ACEI/ARB group, 

only 4 patients (23.5%) who were categorized into severe subgroups and no 

patients died. The percentage of severe cases in the ACEI/ARB group was higher 

than that in the non-ACEI/ARB group, but this difference was not statistically 

significant, most likely due to the small number of clinical cases. This was one of 

the first clinical evidence papers demonstrating that RAS inhibitors improve the 

clinical outcomes of COVID-19 patients with hypertension. The study went onto 

suggest that patients could benefit from the persistent or preferential usage of 

ACEI/ARB for antihypertensive treatment. 

The retrospective multicentre study by Ruan et al. (2020) consisted of 68 death 

cases and 82 discharged cases with laboratory-confirmed infection of SARS-

CoV-2. The authors reported that there was a significant difference in age 

between the death group and the discharge group (p < 0.001) but no difference 

in the sex ratio (p = 0.43). A total of 43 patients (63%) patients in the death group 

and 34 patients (41%) in the discharge group had underlying diseases 

(p = 0.0069). The study also reported that patients with cardiovascular diseases 

had a significantly increased risk of death when they are infected with SARS-

CoV-2 (p < 0.001).  

The retrospective cohort study by Shi et al. (2020) included patients with 
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laboratory-confirmed COVID-19 from January 20, 2020, to February 10, 2020. 

The authors stated that there was a statistically significant association between 

cardiac injury and mortality in patients with COVID-19. Cardiac injury, as a 

common complication, was associated with an unanticipated high risk of mortality 

during hospitalisation. The authors reported a statistically higher mortality rate 

among patients with cardiac injury, compared to those without cardiac injury (42 

[51.2%] vs. 15 [4.5%]; p < .001).   

The final retrospective study included in this review was a single-centre case 

series by Guo et al. (2020). The study aimed to explore the association of 

underlying cardiovascular disease and myocardial injury with fatal outcomes in 

patients with COVID-19. Myocardial injury is associated with cardiac dysfunction 

and arrhythmias. Inflammation may be a potential mechanism for myocardial 

injury. The cohort included 187 patients, diagnosed with COVID-19. From these 

patients, 144 patients (77%) were discharged, and 43 patients (23%) died. The 

mean age was 58.50 years. Overall, 66 patients (35.3%) had underlying 

cardiovascular disease including hypertension, coronary heart disease, and 

cardiomyopathy. A total of 52 patients (27.8%) exhibited myocardial injury as 

indicated by elevated troponin T levels. The authors concluded that myocardial 

injury is significantly associated with fatal outcome of COVID-19, while the 

prognosis of patients with underlying cardiovascular disease without myocardial 

injury is relatively promising. The study suggested that aggressive treatment for 

COVID-19 may be considered for patients at high risk of myocardial injury. 

Cardiovascular comorbidities are common in patients with COVID-19 and these 

patients are at higher risk of morbidity and mortality (Clerkin et al., 2020). With 

regards to an increased risk of COVID-19 related death, an observational study 

of 169 hospitals in Asia, Europe, and North America, explored the relationship of 
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CVD and drug therapy with in-hospital death among hospitalized patients who 

were admitted between December 20, 2019, and March 15, 2020 (Mehra et al., 

2020). From the 8910 patients with COVID-19, a total of 515 died in the hospital 

(5.8%) and 8395 survived to discharge. Factors found to be independently 

associated with an increased risk of in-hospital death were:  

− HF (15.3%, vs. 5.6% among those without HF; odds ratio, 2.48; 95% CI, 

1.62 to 3.79). 

− Chronic obstructive pulmonary disease (14.2%, vs. 5.6% among those 

without disease; odds ratio, 2.96; 95% CI, 2.00 to 4.40). 

− Cardiac arrhythmia (11.5%, vs. 5.6% among those without arrhythmia; odds 

ratio, 1.95; 95% CI, 1.33 to 2.86). 

− Coronary artery disease (10.2%, vs. 5.2% among those without disease; 

odds ratio, 2.70; 95% CI, 2.08 to 3.51). 

− Age greater than 65 years (mortality of 10.0%, vs. 4.9% among those ≤65 

years of age; odds ratio, 1.93; 95% confidence interval [CI], 1.60 to 2.41). 

− Current smoker (9.4%, vs. 5.6% among former smokers or non-smokers; 

odds ratio, 1.79; 95% CI, 1.29 to 2.47).  

No increased risk of in-hospital death was found to be associated with the use of 

ACE inhibitors (2.1% vs. 6.1%; odds ratio, 0.33; 95% CI, 0.20 to 0.54) or ARBs 

(6.8% vs. 5.7%; odds ratio, 1.23; 95% CI, 0.87 to 1.74).  

Exploring the link between COVID-19 and CVD may perhaps provide an insight 

to preventative steps that can be taken in this patient group. Overall, from recent 

studies, myocardial injury from COVID-19 can be explained by 2 mechanisms:  

1) Myocardial injury can result from the associated cytokine storm caused by 

elevated levels of interleukin-6 (IL-6), ferritin, lactate dehydrogenase (LDH), 

and D-dimer. This imbalanced response among subtypes of T-helper cells 
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and hypoxia-induced excessive intracellular calcium can lead to cardiac 

myocyte apoptosis (Zhou et al., 2020).  

2) Myocardial dysfunction can result from the direct effect of SARS-CoV-2 on the 

heart which is mediated by a reduction of the protective effects of ACE2 

(Clerkin et al., 2020). 

Recent studies have found that cardiac injury can result via direct or indirect 

mechanisms of COVID-19. The direct mechanism involves the SARS-CoV-2 

infiltration into the myocardial tissue, causing cardiomyocyte death and 

inflammation. Indirect mechanisms involve cardiac stress due to respiratory 

failure and hypoxemia and cardiac inflammation secondary to severe systemic 

hyperinflammation (Akhmerov & Marban, 2020). Biomarkers (from cardiac injury 

including cardiac troponin I and BNP), arrhythmias, myocardial infarction, and HF 

are the clinical syndromes that manifest as a result of the myocardial injury that 

SARS-CoV-2 can cause (Akhmerov & Marban, 2020).  

ACE2 has been the subject of debate during the COVID-19 pandemic and initially 

there were conflicting studies on whether ACEi and ARB drugs increase or have 

an effect on ACE2 levels (Clerkin et al., 2020). The use of ACEi and ARB drugs 

is common practice in cardiovascular disorders (hypertension, coronary artery 

disease, congestive HF) and in diabetes mellitus (Ferrario et al., 2005).  

A study conducted in a murine model, demonstrated that the binding of the 

SARS-CoV spike protein to ACE2 caused ACE2 downregulation, which led to an 

increase in angiotensin II and subsequently increased pulmonary vascular 

permeability, causing pulmonary oedema and reduced lung function (Clerkin et 

al., 2020). Due to these mechanisms, new clinical concerns understandably 

developed regarding whether patients taking ACEi and ARB medications were at 

increased risk of SARS-CoV-2 infection. 
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ACE2 is a homologue of ACE – it acts to degrade/convert angiotensin II (a 

peptide with multiple actions that promote CVD), to angiotensin 1-7; which 

opposes the effects of angiotensin II; it therefore serves to reduce 

vasoconstriction mediated by the RAS. As we already know, the S-protein of the 

SARS-CoV-2 binds to the ACE2 on cell membranes of the lungs, heart, kidneys 

etc. and gains entry into the cells, ultimately causing cell death – therefore, if 

ACE2 is selectively destroyed by SARS-CoV-2, there will be an increase of 

angiotensin II – giving rise to the promotion/worsening of CVD through various 

mechanisms, which may be the reason for the increase in mortality in CVD 

patients.  

The RAS has a pivotal role in regulating blood pressure and electrolyte balance 

and consist of two pathways, that exhibit counter-regulatory mechanisms: the 

ACE/angiotensin II - angiotensin II type 1 receptor pathway and the 

ACE2/angiotensin (1–7) - Mas receptor pathway (Silva et al., 2013). Under 

normal physiological conditions, the activity of the ACE/angiotensin II - 

angiotensin II type 1 receptor pathway and the ACE2/angiotensin (1–7) - Mas 

receptor pathway are in a dynamic equilibrium state, which maintains the normal 

functioning of both systems (Meng et al., 2020). The ACE2 pathway promotes 

anti-fibrosis, anti-inflammatory, anti-atrophy, antioxidant and vasodilatory effects 

via the Mas receptor pathway, ultimately leading to tissue protection. The ACE 

pathway has counter effects – causing pro-fibrosis, pro-inflammatory, pro-

atrophy, pro-oxidant and vasoconstriction effects, leading ultimately to tissue 

injury (Zhang et al., 2020). 
SARS-CoV-2 infections reduce the ACE2 expression on cells, as it gains entry 

via this enzyme, ultimately causing cell destruction. SARS-CoV-2 does not 

however gain entry to cells via ACE (Zhang et al., 2020). Due to the selective 
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affinity of SARS-CoV-2 for ACE2 cells, an imbalance in the RAS pathways arises 

(Meng et al., 2020). As for the medications: ACEi and ARB drugs inhibit the 

ACE/angiotensin II - angiotensin II type 1 receptor pathway and therefore can 

also indirectly regulate the ACE2/angiotensin (1–7) - Mas receptor pathway via 

disturbing the equilibrium (Moon, 2013). However, it has been decided that the 

effects of these drugs to the ACE pathway do not pose any increased risk for 

COVID-19. The study by Meng et al. (2020) has recently stated that they have 

found the first clinical evidence demonstrating that RAS inhibitors (ACEi and ARB 

medications), improve the clinical outcomes of COVID-19 patients with 

hypertension, which suggests that this patient group would benefit from continued 

or preferential usage of ACEi/ARB drugs for hypertension. The study explained 

that COVID-19 patients with hypertension who were taking ACEi/ARB 

medications, had a weakened inflammatory response, thought to be through the 

inhibition of IL-6 levels, which is in keeping with evidence that states that ACEi 

and ARB medications reduce lipopolysaccharide (endotoxin, promotes 

inflammation)-induced pneumonic injury (Meng et al., 2020). The study also 

proposes that ACEi/ARB medications have a beneficial effect on the immune 

system by avoiding peripheral T cell depletion and also cause a decrease in the 

viral load, which was explained by the way of indirect antiviral activity of the RAS 

on inhibiting anti-inflammatory responses and regulating immune function. One 

would assume that due to the inhibition of the ACE pathway by current ACEi and 

ARB medications, the corresponding ACE2 pathway would still be active, 

therefore exhibiting protective mechanisms as described above. 

ACE2 expression in the heart is a key regulator of function. In animal models, 

when ACE2 has been removed, the mice develop severe left ventricular 

dysfunction (Crackower et al., 2002). As SARS-CoV-2 causes destruction of 
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ACE2, this is thought to be a contributary factor to myocardial dysfunction (Oudit 

et al., 2009). Cardiac involvement in COVID-19 is associated with a worse 

prognosis. Patients with more severe disease, requiring ICU admission have 

been found to have elevated cardiac troponin I and BNP levels (Arentz et al., 

2020).  In Wuhan, it has been reported that myocardial damage and HF 

contributed to 40% of deaths, either alone or in combination with respiratory 

failure (Ruan et al., 2020).  

The retrospective multicentre study by Ruan et al. (2020) included 150 patients 

with laboratory confirmed SARS-CoV-2 infection. They reported 68 deaths (45%) 

and 82 discharged cases (55%). To meet the discharge criteria, patients have to 

have had no fever for at least 3 days, significantly improved respiratory function, 

and two consecutive negative SARS-CoV-2 laboratory tests. For statistical 

analysis, the study represented continuous measurements as means (standard 

deviations) or as medians (interquartile ranges), which compared with Student’s 

t test or the Mann–Whitney–Wilcoxon test. Categorical variables were expressed 

as numbers (%) and compared by the χ2 test or Fisher’s exact test. There was a 

significant difference in age between the death group and the discharge group 

(p < 0.001), with the majority of deaths occurring in patients who were 41 years 

or above. No difference in the gender ratio was reported (p = 0.43). A total of 63% 

of patients in the death group and 41% in the discharge group had underlying 

diseases (p = 0.0069). With underlying cardiovascular diseases having a 

significantly increased risk of death when infected with SARS-CoV-2 (p < 0.001).  

A cohort study conducted by Shi et al. (2020) including 416 patients, showed that 

cardiac injury occurred in 19.7% of patients during hospital stay and was also 

identified as an independent risk factor for in-hospital mortality. The median age 

was 64 years (range: 21-95 years) and 211 patients (50.7%) were female. 



Student ID: 0619994  98 

 

Common symptoms included fever (334 patients [80.3%]), cough (144 [34.6%]), 

and shortness of breath (117 [28.1%]). A total of 82 patients (19.7%) had cardiac 

injury, most notably, when compared to patients with no cardiac injury, these 

patients:  

- Were older (median age range: 74 [34-95] vs. 60 [21-90] years; p < 0.001).  

- Had more comorbidities e.g., hypertension 59.8% vs. 23.4%; p < 0.001). 

- Higher levels of high-sensitivity troponin I (median [IQR], 0.19 [0.08-1.12] 

vs. <0.006 [<0.006-0.009] μg/L). 

- Higher N-terminal pro-B-type natriuretic peptide (median [IQR], 1689 [698-

3327] vs. 139 [51-335] pg/mL). 

- Required non-invasive mechanical ventilation (38 of 82 [46.3%] vs. 13 of 

334 [3.9%]; p < 0.001).  

- Required invasive mechanical ventilation (18 of 82 [22.0%] vs. 14 of 334 

[4.2%]; p < .001).  

- Had more complications, including ARDS (58.5% vs. 14.7%; p < 0.001), 

acute kidney injury (8.5% vs. 0.3%; p < 0.001), electrolyte disturbances 

(15.9% vs. 5.1%; P = 0.003), hypoproteinaemia (13.4% vs. 4.8%; p 

= 0.01), and coagulation disorders (7.3% vs. 1.8%; p = 0.02).  

- Had higher mortality than those without cardiac injury (51.2% vs. 4.5%; 

p < 0.001). 

A retrospective, single-centre, case series study of 187 patients with COVID-19 

by Guo et al. (2020) aimed to evaluate the association of underlying CVD and 

myocardial injury with fatal outcomes in patients with COVID-19.  

From the 187 patients: 

- 77% were discharged and 23% died.  

- The mean age was 58.50 years.  
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- 35.3% had underlying CVD (including hypertension, coronary heart 

disease, and cardiomyopathy). 

- 27.8% developed myocardial injury (indicated by raised cardiac troponin 

levels).  

- Mortality during hospitalisation was 7.62% for patients without underlying 

CVD and normal troponin levels. 

- Mortality during hospitalisation was 13.33% for those with underlying CVD 

and normal troponin levels.  

- 37.50% of the patients did not have underlying CVD but had elevated 

troponin levels. 

- 69.44% of patients with CVD had elevated troponin. 

Overall, it was reported that patients with underlying CVD were more likely to 

demonstrate an elevation of troponin levels compared to patients without CVD 

(36 [54.5%] vs. 16 [13.2%]). The plasma troponin levels exhibited a high and 

significantly positive linear correlation with plasma CRP levels (p < 0.001) and N-

terminal pro–brain natriuretic peptide levels (p < 0.001). Myocardial injury has 

thus been shown to have a considerable association with mortality outcomes for 

SARS-CoV-2 infection. Interestingly this study stated that the prognosis of 

patients with underlying CVD, who had not sustained myocardial injury was 

relatively favourable. Myocardial injury is associated with cardiac dysfunction and 

arrhythmias. Inflammation may also be a potential mechanism for myocardial 

injury. A meta-analysis carried out from December 2019 to June 2020, of 

observational studies evaluating cardiovascular complications in hospitalized 

COVID-19 patients and the impact of cardiovascular risk factors or comorbidities 

on mortality. The study reported that in 77317 hospitalized patients from 21 

studies, 12.86% had cardiovascular comorbidities or cardiovascular risk factors. 
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Cardiovascular complications were present in 14.09% of cases during 

hospitalization. The study found that pre-existing cardiovascular comorbidities or 

risk factors were significantly associated with cardiovascular complications in 

COVID-19 patients (p = 0.019). Pre-existing cardiovascular comorbidities or risk 

factors (p<0.001), older age (p<0.001), and the development of cardiovascular 

complications during the hospitalization (p = 0.038) had a significant interaction 

with death. The study concluded that cardiovascular complications are common 

among COVID-19 patients, and may contribute to adverse clinical events and 

mortality, together with pre-existing cardiovascular comorbidities and risk factors.  

The authors suggested that clinicians should be aware of this association, in 

order to identify patients at higher risk (Sabatino et al., 2020). 

2.6 Vaccine and Treatments  

There are considerable amounts of published papers on the COVID-19 

vaccinations. The genetic sequence of SARS-CoV-2 was published on the 11th 

of January 2020, initiating intense global research and development activity and 

strategies to develop a vaccine against the disease. As of the 8th of January 

2021, there were 86,749,940 confirmed COVID-19 cases and 1,890,342 COVID-

19-related deaths worldwide (WHO). The development of a safe and effective 

vaccine normally necessitates several years of pre-clinical and clinical stages of 

rigorous evaluation and involves stringent regulatory approvals before it can be 

manufactured and distributed. However, due to the global impact of COVID-19 

and the unprecedented circumstances, the development and testing of a vaccine 

has been expedited. This has been able due to simultaneous testing of multiple 

candidates which increased the probability of producing an efficient vaccination.  

Currently, the Pfizer, Moderna and Oxford University vaccines are approved for 

use in the UK. The Pfizer-BioNTech mRNA vaccine (BNT162b2) reports 52% 
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efficacy after the first dose and 95% after second dose. Findings were based on 

a study including 41,000 participants worldwide (Pfizer and BioNTech, 2020).  

There have been four randomised controlled trials carried out in the UK, South 

Africa, and Brazil for the safety and efficacy of the Oxford–AstraZeneca 

chimpanzee adenovirus vectored vaccine (ChAdOx1 nCoV-19 (AZD1222)) in 

adults aged 18 years and older (Voysey et al., 2021). Interim results revealed no 

COVID-19-related hospital admissions occurred in the ChAdOx1 nCoV-19 

recipients, however, ten (two of which were severe) occurred in the control 

groups. There were 175 serious adverse events (84 in the ChAdOx1 nCoV-19 

group and 91 in the control group), three of which were possibly related to the 

intervention: transverse myelitis occurred 14 days after the ChAdOx1 nCoV-19 

booster vaccination, haemolytic anaemia occurred in a control recipient, and 

fever higher than 40°C in a participant still masked to group allocation. 

Furthermore, there were two additional transverse myelitis cases, however these 

were not considered to be related to the intervention as one case that occurred 

10 days after the first dose of ChAdOx1 nCoV-19 was attributed to pre-existing 

multiple sclerosis and the other case occurred in a control group participant that 

happened 68 days after vaccination. The transverse myelitis cases resulted in 

temporarily pausing of the trial and all participants have recovered or are 

recovering (Voysey et al., 2021). 

2.7 Chapter Summary 

Current evidence suggests statistically significant associations between cardiac 

injury and mortality in patients with COVID-19. Whether this is mediated by 

destruction of ACE2 in heart cells or by other mechanisms, is still being 

investigated. In patients with underlying CVD, aggressive treatment for COVID-

19 should be considered and clinicians should be aware of the significant 
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increased risk of serious infection and worse prognosis in this patient group. New 

evidence and studies are continually being published and developed, further 

investigations will continue to be carried out to confirm or refute current 

understanding around SARS-CoV-2.  

2.8 Publication 

Coronavirus (COVID-19) impact on the cardiovascular system.  

In press (Medical and Pharmacy Journal): 

https://medpharmareports.com/index.php/mpr/submissions)  



Student ID: 0619994  103 

 

Chapter III - Project Scoping and Concept Development 

3.1 Chapter overview 

This chapter details the concept scoping study which was conducted in two 

phases; first was a systematic review, and the second part was local data 

analysis. The systematic review and meta-analysis included randomised 

controlled trials for coronary heart disease and depression comorbidity. A local 

audit was then conducted to further understand the local population and the 

prevalence of the comorbidity between mental health disorders and 

cardiovascular diseases. The two activities were conducted to aid in the 

development of the study design and methods. 

3.2 Systematic Review  

The number of viable RCTs that specifically assess HF and depression are 

limited, and therefore this chapter served to review the available data to develop 

the primary study concept (Tully & Baumeister, 2015).  

3.2.1 Background 

This study aimed to establish whether depression results in adverse outcomes in 

patients with coronary heart disease. Also to review the available data and 

explore the interventions employed to improve coronary heart disease prognosis 

with depression comorbidity, serving to systematically review the efficacy of 

multidisciplinary shared care for depression in adults who have concurrent heart 

disease. Data were then extrapolated to aid in supporting the development of the 

study concept; to explore the role of an independent pharmacist prescriber in 

managing HF patients with mental ill health in the primary care setting.  

Depression is extensively reported to lead to adverse coronary heart disease 

prognosis (Rugulies, 2002) poorer quality of life and increased NHS costs 
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(Samartzis et al., 2013). The relationship between CHD and depression has been 

widely examined. Meta-analyses have demonstrated that depressive symptoms 

have an unfavourable impact on mortality and cardiovascular events in CHD or 

patients with post-MI (Meijer et al., 2011). Even though there is much evidence 

on the link between these two conditions, previous pharmacological and 

psychological interventions implemented specifically for this population have 

demonstrated lower levels of effect compared to other chronic diseases such as 

diabetes (Baumeister et al., 2014). Furthermore, larger trials such as the 

Enhancing Recovery in CHD (ENRICHD) (Berkman et al., 2003) study did not 

exhibit a significant reduction in major adverse cardiac events; they concluded 

that the cognitive behavioural therapy intervention improved depression and 

social isolation, though the relative improvement in the psychosocial intervention 

group compared with the usual medical care group was less than expected,  due 

to substantial improvement in usual care patients (Berkman et al., 2003). This led 

to the studies being questioned and authors stating that managing this patient 

group remains a challenge as there is no conclusion on the best intervention to 

achieve positive outcomes (Linden, 2013).  

Recent works explain that collaborative care has displayed encouraging models 

of healthcare in patients with depression and anxiety. Collaborative care models 

are associated with significant improvement in depression and anxiety outcomes 

compared with usual care (Richards et al., 2013). Collaborative care is defined 

by a multidisciplinary approach to patient care; this is typically coordinated by the 

patient’s General Practitioner (GP) and another health professional, such as a 

counsellor. The process involves a structured patient management platform, with 

planned interventions; reviews and follow-ups which includes interprofessional 

communication between the different teams (Sanchez, 2017). The success of the 
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collaborative multidisciplinary care depends on the communication between 

healthcare professionals and their efforts to follow up with patients on a regular 

basis.  

3.2.2 Aim 

The aim of this review was to understand the current literature on the heart failure 

and mental ill health comorbidity and to develop the primary study concept. 

3.2.3 Methods and Search Strategy 

This systematic review and meta-analysis utilised the Preferred Reporting Items 

for Systematic Review and Meta-Analysis Protocols (PRISMA-P) (Moher et al., 

2015) to develop the review process (PRISMA, 2015).  For the assessment of 

randomised controlled trials, the Critical Appraisal Skills Programme (CASP) tool 

was used for studies quality check.  

Step 1: Initial search 

Initial searches were performed using Google Scholar. This was to gain an initial 

understanding of the quantity and quality of current literature and the possible 

outcomes. 

Step 2: PICO 

The selection criteria were developed using the Population-Intervention-

Comparison-Outcome (PICO) framework.  

Population: prospective study designs, randomised controlled trials, 

cardiovascular disease and/or coronary heart disease patient population with 

comorbidity of depression and/or anxiety; patients diagnosed with cardiovascular 

disease and/or coronary artery disease who have received a coronary stent 

implantation. Used established assessment inventories to define depression 

and/or anxiety and reported depression and/or anxiety end point scores or major 

adverse cardiac events in the patient population. 
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Intervention: Randomised controlled trial (RCT) of multidisciplinary collaborative 

care; where patients received a structured management plan to deliver 

pharmacological or non-pharmacological interventions for depression. They were 

then followed up with interprofessional communications between the teams. Also 

included in the review were patients with depression post PCI. The studies looked 

at the impact depression had on the prognosis of these patients. The studies 

included were prospective observational studies. The reason for inclusion of 

these types of studies was due to the lack of RCT data available in this research 

area.  

Comparison: Patients receiving their usual care; or on the waiting list for 

treatment or who received no further treatment for cardiovascular disease and/or 

CHD and depression and/or anxiety comorbidity. Also, the control groups 

included patients who did not have any mental health comorbidity diagnosis.   

Outcome: Primary outcomes: Major adverse cardiac events e.g., HF 

exacerbation, revascularisation procedure, myocardial infarction, all-cause 

and/or CV-related mortality or stroke. Secondary outcomes: Standardised 

measures using self-reporting questionnaires of depression, anxiety, quality of 

life (QOL) and cost-effectiveness and quality-adjusted life years and death. 

Search words: cardiovascular disease, coronary heart disease, heart failure, 

depression, anxiety, randomised controlled trials, prospective trial, mental health. 

Step 3: Database search 

Further searches were then conducted using PubMed, Cochrane Library, 

EMBASE, MEDLINE and Science Direct.  

Step 4: Screening 

This was followed by titles and abstracts screening to assess each study against 

the selection criteria. Eligible studies were selected for further scrutiny using the 
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PICO framework and assessed using the CASP tool. Additionally, the reference 

list from the selected studies were reviewed for additional articles to be included 

(Table 8). 
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giving to 
participants? 

factors? 

Were the 
people 
assessing/ 
analysing 
outcome/s 
‘blinded’? 

 No  No  No  No  Yes  No Have they 
taken 
account of 
the 
confounding 
factors in the 
design 
and/or 
analysis? 

Yes – 1 
confounding 
factor 
mentioned 

Yes Yes Yes 

Were the 
study groups 
similar at the 
start of the 
randomised 
controlled 
trial? 

 Yes  Yes  Yes  Yes  Yes  Yes Was the 
follow up of 
subjects 
complete 
enough? 

Yes Yes Yes Yes 

Apart from the 
experimental 
intervention, 
did each study 
group receive 
the same level 
of 
care (that is, 
were they 
treated 
equally)? 

Yes Yes   Yes  Yes  Yes  Yes Was the 
follow up of 
subjects long 
enough? 

Yes  Yes Yes Yes 

Were the 
effects of 
intervention 
reported 
comprehensiv
ely? 

 Yes  Yes  Yes  Yes  Yes  Yes What are the 
results of 
this study? 

Anxiety at 
baseline was 
associated 
with an 
increased 
10-year 
mortality rate 
after PCI. 
Depression 
was also 
associated 

Our study 
shows that 
both 
depression 
and anxiety 
are 
independentl
y associated 
with an 
increased 
risk of 77% 

In CHD 
patients, 
self-rated 
depressive 
symptoms 
at baseline 
were 
negatively 
linked to 
survival at 
2-year 

Depression 
is common 
among 
patients 
treated with 
PCI. 
Postprocedu
re 
depression 
is an 
independent 
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with higher 
10-year 
mortality 
after 
adjusting for 
baseline 
characteristi
cs. However, 
this 
association 
disappeared 
after the 
additional 
adjustment 
for anxiety. 

and 50%, 
respectively, 
for all-cause 
mortality 10 
years post-
PCI. 

follow-up 
but failed 
to predict 
mortality 
3 years 
later. Thus, 
in contrast 
to other 
well-
established 
risk 
factors, the 
prognostic 
value of 
depression 
for 
predicting 
adverse 
outcome 
may be 
temporarily 
limited.  

predictor of 
3-year major 
adverse 
coronary 
events, 
mortality, 
and repeat 
revasculariz
ation. 

Was the 
precision of 
the estimate of 
the 
intervention or 
treatment 
effect 
reported? 

 Yes  Yes  Yes  Yes  Yes  Yes How precise 
are the 
results? 

Kaplan–
Meier curves 
used. 
Results 
documented 
for 10 years 
post PCI. CI 
reported at 
95%.  

CI were 
reported at 
95% 

CI were 
reported at 
95% 

CI were 
reported at 
95% 

Do the 
benefits of the 
experimental 
intervention 
outweigh the 
harms and 
costs? 

 Yes  Yes  Yes  Yes  Yes  Yes Do you 
believe the 
results? 

Yes Yes Yes Yes 

Can the 
results be 

 Yes Yes Yes Yes Yes Yes Can the 
results be 

Yes Yes Yes Yes 
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applied to your 
local 
population/in 
your context? 

applied to 
the local 
population? 

Would the 
experimental 
intervention 
provide 
greater value 
to the people 
in your care 
than any of the 
existing 
interventions? 

Yes Yes Yes Yes Yes Yes Do the 
results of 
this study fit 
with other 
available 
evidence? 

Yes Yes Yes Yes 

       What are the 
implications 
of this study 
for practice? 

Ensuring 
screening for 
MH takes 
place after 
any 
significant 
CVD/CHD 
diagnosis 

Understandi
ng that MH 
increases 
the risk of 
all-cause 
mortality 
post PCI 

MH can 
have 
negative 
impacts in 
patients 
with CHD 
patients 
treated 
with 
intracorona
ry stenting. 

Post-
procedure 
depression 
increases 
the risk of 
major 
adverse 
coronary 
outcomes 
and 
mortality. 
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Step 5: Verification 

Studies that were deemed as suitable were assessed based on the full article 

and agreed on by the supervisor for use.  

Step 6: Bibliography search 

Eligible studies were further evaluated by checking the reference list of each 

chosen study. The reference lists were examined for further potential studies to 

include. The intent was to repeat steps 3 and 4 were then repeated, however no 

additional studies were added. 

Step 7: Documentation 

When the overall searches were completed, the process was then recorded, to 

document the process of each stage and to refer to if required later. The Prisma-

Tool was completed also. After the searches were completed, eligible studies 

were then retrieved and included in the analysis.  

Step 8: Quality Assessment  

The searches yielded a small number of studies, which is similar to the trend in 

other systematic reviews in this area (Tully & Baumeister, 2015). In total, search 

results yielded 10 trials that were viable to review. However, initially, 6 studies 

were used, as they had similarities that could be compared and at this stage, 4 

were excluded. The 6 studies (Table 9) that were chosen covered a total of 1284 

patients with CHD and depression/anxiety comorbidity, where 655 patients were 

randomised to the intervention group of collaborative care and 629 patients were 

randomised to a control group. For the purpose of studying the effect of 

collaborative multidisciplinary care on major adverse coronary outcomes, 3 RCTs 

(COPES, CODIACS, and Bypassing the Blues) were included. For the purpose 

of assessing the effect collaborative multidisciplinary care has on depression 

remission outcomes, 5 trials (COPES, CODIACS, MOSAIC, SUCCEED and 
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care and 629 patients were randomised to a control group. For the purpose of 

studying the effect of collaborative multidisciplinary care on major adverse 

coronary outcomes, only 3 RCTs (COPES, CODIACS, and Bypassing the Blues) 

were excluded. For the purpose of assessing the effect collaborative 

multidisciplinary care has on depression remission outcomes, 5 trials (COPES, 

CODIACS, MOSAIC, SUCCEED and Bypassing the Blues) met the inclusion 

criteria. For the purpose of assessing the effects of depression on patients after 

a percutaneous coronary intervention (PCI), only four studies (De Jager et al., 

2018; Van Dijk et al., 2016; Meyer et al., 2014 and Wang et al., 2013) were 

chosen to review the available data (Table 10). 
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Table 9: Randomised Controlled Trials reporting the difference between collaborative care and standard care (Direct quotation).      

Study Study design 
Length of 

intervention 
Collaborative care intervention Control group 

Screening 
Tool 

Morgan et al., 2013. 
(TrueBlue) 

Cluster randomised RCT 12 months 

Planned review every 3 months to the practice nurse 
and their primary care practitioner over a 12-month 
period.  Patient received referrals to mental health 
services. 

Usual care: Practice 
nurse to monitor 
depression by 
screening at 
arranged interims 

Patient Health 
Questionnaire 
(PHQ-9) 

Rollman et al., 2009. 
(Bypassing the Blues) 

Single-blind 
effectiveness RCT 

8 months 

Planned telephone reviews led by nurse & 
supervised by psychiatrist and primary care 
practitioner.  Including shared decision making for 
depression. Psychoeducation was provided by way 
of bibliotherapy. Medication initiation/alteration & 
promotion of adherence for antidepressant 
medication was provided by the primary care 
practitioner. Referral to community mental health 
team if needed. A combination of the above; or 
watchful waiting 

Usual care & given 
a brochure on 
depression and 
heart disease; 
primary care 
practitioner is 
informed of 
depression status 

PHQ-2 and 
PHQ-9  

Davidson et al., 2013. 
(CODIACS) 

Single-blind 
effectiveness RCT 

6 months 

Initial patient preference for problem-solving therapy 
by a problem-solving therapist (PST); treatment given 
via phone/internet and/or pharmacotherapy; or 
neither. Then a stepped-care approach every 6–8 
weeks, with planned follow-up every week with PST, 
extended to longer intervals as needed 

Usual care, primary 
care practitioner 
informed of 
depression status 

Beck 
Depression 
Inventory (BDI) 

Huffman et al., 2014. 
(MOSAIC) 

Single-blind 
effectiveness RCT 

6 months 

Psychiatrist and social worker provide tailored 
treatment - patient preference for pharmacotherapy 
or CBT (minimum of 6 sessions). Review and 
provided stepped care along with planned telephone 
calls and follow-up to monitor symptoms, promote 
adherence and patient engagement 

Enhanced usual 
care and primary 
care practitioner 
informed of 
psychiatric status  

PHQ-2; 
Generalised 
Anxiety Disorder 
(GAD) 
assessment and 
item about panic 
attacks  

Davidson et al., 2010. 
(COPES) 

Single-blind 
effectiveness RCT 

6 months  

Patient evaluated for preference for problem-solving 
therapy and/or pharmacotherapy; repeated 
assessments and a stepped-care approach if needed 
at 8-week intervals. Planned follow-up initially every 
week with PST or 1–2 and 3–5 weeks to titrate 
medication 

Usual care BDI 
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Study Study design 
Length of 

intervention 
Collaborative care intervention Control group 

Screening 
Tool 

Huffman et al., 2011. 
(SUCCEED) 

Single-blind 
effectiveness RCT 

3 months 

Psychiatrist and social worker providing patient 
centred depression treatment - based on history and 
patient preference e.g., pharmacological or 
psychotherapy. The study team advised the primary 
care practitioner and/or cardiologist with the 
treatment recommendations. Depression education 
and monitoring depression scores 

Usual care: PCP 
informed of 
depression status 

PHQ-2 and 
PHQ-9 

 

Table 10: Studies used in meta-analysis 

Study Screening Tool Used Conclusions 

De Jager et al., 
2018.  

Hospital Anxiety and Depression 
Scale (HADS) 

Anxiety at baseline was associated with an increased 10-year mortality rate after PCI. Depression was 
also associated with higher 10-year mortality 

Van Dijk et al., 2016.  HADS 

The prevalence of depression and anxiety was 24.8% and 27.7%, respectively. The cumulative all-
cause mortality rate in depressed patients was 37% versus 20% in non-depressed patients.  
Depression is associated with an increased risk of 77% for all-cause mortality, 10 years post-PCI, 
independently of anxiety. Although anxiety was associated with all-cause mortality, it has no additional 
value in the case of co-occurring depression 

Meyer et al., 2014. HADS 

All-cause mortality rates differed significantly between depressed and non-depressed patients at 2-
year follow-up, as 6 out of 98 subjects with elevated HADS-D scores (6.1 %), but only 8 out of 364 (2.2 
%) patients with normal HADS-D scores had died [odds ratio = 2.9, 95 % confidence interval (95 % CI) 
= 1.0-8.6, p = 0.044]. 
In CHD patients, self-rated depressive symptoms at baseline were negatively linked to survival at 2-
year follow-up but failed to predict mortality 3 years later. Thus, in contrast to other well-established 
risk factors, the prognostic value of depression for predicting adverse outcome may be temporarily 
limited. The mechanisms behind this transient effect need further study 

Wang et al., 2013. 
Mini-International Neuropsychiatric 
Interview (MINI) 

Patients with post procedure depression had a higher rate of major adverse cardiac event (27.3 vs. 
13.0%, P<0.001), mortality (5.8 vs. 2.0%, P=0.044).  post procedure depression was seen to be an 
independent predictor of 3-year major adverse cardiac event 
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Step 9: Risk of bias  

The studies were assessed for risk of selection bias (measurement of outcome 

bias, randomisation process bias, bias from deviations from the intended variable 

and bias due to missing data from outcomes. Bias was rated as low risk – no 

concerns, medium risk – some concerns in one out of five factors or high risk – 

some concerns in several factors. 

The risk of bias differed in each of the trials, each trial rated blinding to the 

subjective end points as high. However, on review of the study results, some 

studies employed selective reporting and other studies had uncertain allocation 

concealments. There was also missing trial information for some of the studies. 

All trials were ranked as medium or low risk.  

The studies were assessed for risk of bias utilising the risk of bias tool (Higgins 

et al., 2011). 

The tool reviewed the following factors with regard to bias (Higgins et al., 2011).  

− Selection bias. 

− Measurement of outcome bias. 

− Randomisation process bias. 

− Bias from deviations from the intended variable. 

− Bias due to missing data from outcomes. 

Bias was rated as low risk – no concerns, medium risk – some concerns in one 

out of five factors or high risk – some concerns in several factors. The risk of bias 

differed in each of the trials, each trial rated blinding to the subjective end points 

as high. However, on review of the study results, some studies employed 

selective reporting and other studies had uncertain allocation concealments. 

There was also missing trial information for some of the studies. Four of the 

studies; (De Jager et al., (2018), Van Dijk et al., (2016). Meyer et al., (2014), and 
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contacted to access the missing data, however, even with repeated requests, no 

replies were received. 

Step 12: Synthesis of results  

RevMan© Manager Software was used to present the quantitative data 

(RevMan, 2020). Thematic analysis was completed whenever quantitative 

analysis was not possible. 

Data extractions and management: each study was reviewed, and key points and 

parameters were presented in the table 9 and table 10. Data was also assessed 

using RevMan© V 5.3 to produce forest plots for further assessment of 

collaborative care versus normal care.  

Result processing: RevMan© V 5.3. was used to assess results using Forrest 

plots. 

Step 13: Assessment of heterogeneity 

Heterogeneity – assessment of heterogeneity was completed using an 

interpretation guide (Deeks, Higgins & Altman, 2021).  

− 0-40% - potentially not important 

− 30-60% - moderate heterogeneity 

− 50-90% - substantial heterogeneity 

− 75-100% - considerable heterogeneity 

All studies included had potentially not important heterogeneity, however the 

Forest plot in figure 5 was shown to have 54% heterogeneity (classed as 

moderate). Overall, the systematic review of the included data were able to 

extract valuable studies, in order for the thesis to base and review their 

methodology accordingly. The studies included had variable concerns in regard 

to the type of bias. Some studies reported that further work in this area of 

research was needed.   
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3.2.4 Findings   

The 6 RCTs that met the inclusion criteria to review the effects of collaborative 

care, covered a total of 1284 patients with coronary heart disease with depression 

and anxiety comorbidities. One study (Morgan et al., 2013) also included patients 

with diabetes. Of these patients a total of 655 were randomised to receive 

multidisciplinary collaborative care and 629 patients were randomised to a control 

group. A description of the included trials is shown in table 9. In table 10, all four 

studies were included in the Forest plot to statistically review the effects that 

depression have on patients post PCI. 

All trials were from outside the UK. However, the mental health screening 

questionnaires were well known and varied only minimally, using the Patient 

Health Questionnaire (PHQ), the Beck Depression Inventory (BDI), the Hospital 

Anxiety Depression Scale (HADS) and the Mini-International Neuropsychiatric 

Interview (MINI).  

For studies assessing multidisciplinary collaborative care pathways, interventions 

were provided for 3 to 12 months, with the median duration being 6 months. 

Interventions were delivered by nurses in the Bypassing the Blues and TrueBlue 

trials; allied healthcare teams in the COPES and CODIACS trials and by social 

workers in the MOSAIC and SUCCEED trials.  

Pharmacists were not involved with any interventions. Psychotherapy was 

delivered as part of the multidisciplinary collaborative care interventions and 

included problem-solving therapy in the COPES and the CODIACS studies, 

telephone-delivered CBT in the MOSAIC study and referral to community mental 

health services in the TrueBlue and Bypassing the Blues studies and a mixture 

of interventions in the SUCCEED study.  

Pharmacological interventions varied for each study and included selective 



Student ID: 0619994  121 

 

serotonin reuptake inhibitors (SSRIs), bupropion and Serotonin and 

noradrenaline reuptake inhibitors (SNRIs). 

The risk of bias differed in each of the trials, each trial rated blinding to the 

subjective end points as high. However, on review of the study results, some 

studies employed selective reporting and other studies had uncertain allocation 

concealments. There was also missing trial information for some of the studies.  

Multidisciplinary collaborative care was also reported to reduce major adverse 

cardiac outcomes significantly (Figure 6). Such outcomes were only reported in 

the COPES, CODIACS and the Bypassing the Blues trials. However, these 

studies only demonstrated a reduction in cardiac events in short and medium 

timeframes (RR=0.54; 95% CI 0.31 to 0.95 and p =0.03). No association was 

made with mortality rates (RR 1.38; 95% CI 0.53 to 3.58 and p=0.51).  
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Figure 6: Comparison of major adverse cardiac events following multidisciplinary/collaborative care and usual care 
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All 6 studies (Table 9) demonstrated an improvement in depressive symptoms at 

6 months. Collaborative multidisciplinary care was associated with positive 

outcomes in all 6 studies. Multidisciplinary collaborative care has shown to be 

considerably connected with depression remission (OR=1.77; 95% CI 1.28 to 

2.44, p =0.0005). The study by Morgan et al., (2013) was not included in this 

Forest plot (Figure 7) as this study included patients with diabetes and/or CHD. 

As this research project is focused on heart failure, the study results were not 

included to assess the effects of collaborative care on depression symptoms in 

patients with CHD/CVD. The COPES trial demonstrated ongoing depression 

responses at a medium length of time, using the Beck Depression Inventory (OR 

2.26; 95% CI 1.14 to 4.46, p=0.02). Collectively, all depression remission data in 

the 5 included trials, indicated similar results. 

Statistical review was also completed to evaluate if depression in percutaneous 

coronary intervention (PCI) patients is associated with a higher risk of adverse 

outcomes. The four studies that are included in the forest plot in figure 8, 

demonstrate that end point mortality outcomes after PCI, are associated with a 

substantially higher risk of death in patients with depression (RR=1.43, 95% CI 

1.24 to 1.65). Overall, patients with depression demonstrated a significantly 

higher risk for the primary endpoint of a major adverse cardiac event, and for the 

secondary endpoint of death. 

With regards to the self-reported depression scores in short timeframes all 4 

studies (Table 10) demonstrated an improvement in mood (Figure 8).  

In previous systematic reviews, it was found that antidepressant medication and 

psychotherapy are equally yielded results to achieve depression remission in 

patients with coronary heart disease (Baumeister, Hutter & Bengel, 2011). 
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Figure 7: Comparison: Multidisciplinary (MD) Collaborative Care vs. Usual Care, Outcome: Depression Remission 

 

 
Figure 8: Forest plot of depression and mortality end point as an outcome following PCI; Outcomes; Favour depression or favours no depression. 
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3.2.5 Researcher Conclusion 

Overall, the 3 studies that were included in the statistical analysis to determine 

outcomes of major adverse cardiac event in multidisciplinary collaborative care 

and usual care (COPES, CODIACS and Bypassing the Blues) demonstrated a 

reduction in major adverse cardiac outcomes in patients receiving 

multidisciplinary collaborative care. When statistically reviewing patients post 

PCI, studies demonstrated a significant reduction in major adverse cardiac 

events and death in patients with no depression compared to patients who were 

diagnosed with depression. The COPES, CODIACS, MOSAIC, SUCCEED, 

Bypassing the Blues and TrueBlue studies demonstrated short term positive 

outcomes in depression remission and an improvement in depression scores 

when patients received multidisciplinary collaborative care compared to receiving 

usual care. In the UK, there is no consensus on the optimal inventory tool to 

screen for depression in patients diagnosed with coronary heart disease. 

Only one study utilised a clinical interview to diagnose depression in the form of 

the Mini-International Neuropsychiatric Interview (MINI). The remaining 9 studies 

utilised PHQ, BDI and HADS self-reporting tools. In essence, all tools review the 

same questions. This meta-analysis demonstrates that depression is associated 

with poor cardiac events and outcomes in patients with coronary artery disease. 

Depression is widespread in patients with cardiovascular disease and must be 

screened for throughout the management plan to ensure that their mental health 

does not have an impact on their CV outcomes. 
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3.3.4 Local audit Conclusion and Recommendations 

HF and mental health co-morbidity burden both the patient and the healthcare 

provider. Clinicians have the opportunity to intervene in such cases. The 

symptomatic perspective and the psychosocial aspects for an individual need to 

be carefully considered from the presentation. Gauging the level of acceptance 

and adherence to therapy, will facilitate timely intervention and provide the 

opportunity to develop a comprehensive and tailored management plan for the 

patient, by addressing this issue, other facets of the symptomatic cube could also 

be simultaneously improved. The overall aim would be to promote improved 

quality of life for the patient.  

Non-adherence to a medical treatment plan can be detrimental a patient’s health. 

This review of recent literature revealed no new information or consensus on the 

assessment or treatment of depression in patients with HF. Also, there is no 

routine use of any diagnostic tool to assess medication adherence when 

reviewing a patient.  

3.4 Chapter summary 

Patients with depression demonstrated a significantly higher risk for the primary 

endpoint of a major adverse cardiac event, and for the secondary endpoint of 

death. With regards to the self-reported depression scores in short timeframes all 

studies assessing multidisciplinary collaborative care in the review demonstrated 

an improvement in mood.  

From the local population information, 13 patients from the HF register were 

prescribed medication for mental-ill health issues, a total of 26%. Only 12% had 

a documented diagnosis on their patient medical record (PMR) of mental ill 

health.  
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3.5 Publication 

Ahmed M., Morrissey H., Ball, P.A. A critical review and local audit of the 

prevalence of mental ill-health in heart failure patients. International Journal of 

Pharmacy and Pharmaceutical Sciences2020;12(5):10-16 Open access, 

available at: 

https://innovareacademics.in/journals/index.php/ijpps/article/view/37159/22415 
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Chapter IV – Primary Study Methods and Design  

4.1 Chapter Overview 

A systematic review of the available data, combined with statistical analysis, 

demonstrated that multidisciplinary collaborative care reduces major adverse 

cardiac outcomes significantly in patients with CVD. The review also revealed 

that end point mortality outcomes after PCI are associated with a substantially 

higher risk of death in patients with depression. The identified gap in the current 

research was the lack of commencing screening for mental ill health concurrent 

with the diagnosis with CVD diseases specially those diagnosed with HF and to 

be included in their annual health check thereafter. However, treating staff require 

additional insight and training on how to recognise mental ill health in different 

cultures and ethnicities, which is currently lacking. Additionally, there is 

inconsistency of how patients are screened for depression or anxiety and 

standardisation is an important aspect. All mental ill health diagnoses, risks or 

problems should be documented on patient records, to avoid unexplained 

medications used to treat mental disorders appearing in the patient medication 

list without clear diagnosis or reason. There is a need to follow up patients with 

depression and anxiety in line with the clinical and local guidelines appears to 

also be inconsistent and many patients wait for long period to receive 

psychotherapy or never been referred for those services.  

4.1.1 Definition of the term of HF used in this study 

HF is a syndrome which encompasses genetic, structural, chronic, and acute, 

injuries to the heart, that lead to heart not being able to function, which can 

happen at any stage from birth to the end of life (Adebayo et al., 2017).  

For the purpose of this thesis, heart failure patients included were adult patients 
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diagnosed with chronic heart failure as a main diagnosis, who passed the acute 

phase of their condition and currently in an ongoing heart failure management. 

The following SNOMED-CT (SNOMED-CT NHS Digital, 2021) codes were used 

to ensure that all participants had one or more of those codes in their diagnoses 

(<Heart failure>, <G58>, <Heart failure Not Otherwise Specified>, <XE0V9>, 

<Congestive heart failure due to valvular disease>, <XaO5n>, <Congestive 

cardiomyopathy>, <XE0Uz>, <Biventricular failure>, <XE0V8>). 

4.2 Aim 

The aim of this study was to determine if improving mental health, can improve 

medication adherence behaviour and heart failure health outcomes. The triad of 

mental health, medication adherence and heart failure prognosis centres 

around the best possible intervention(s) and the study aims to assess these.  

4.3 Objectives 

The objectives of this study were: 

1. To understand the adherence to therapy behaviour in patients who are 

diagnosed with HF using the Morisky Widget© to perform the 8-item 

Morisky Medication Adherence Scale (MMAS-8©, MMAS-8 was be used 

for the rest of this thesis), and if non-adherence was found, to identify the 

cause(s) (intentional or unintentional). 

2. To address the intentional non-adherence issues, if any identified. 

3. To screen all patients for unintentional non-adherence.  

4. To screen all patients for depression and anxiety using the Clinically Useful 

Depression Outcome Scale (CUDOS©) and the Clinically Useful Anxiety 

Outcome Scale (CUXOS©), respectively. 

5. To refer patients for further assessment and treatment when depression 
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4.5 Null hypothesis 

The null hypothesis states that there are no correlations between mental health, 

medication adherence and heart failure prognosis.  

4.6 Study Design 

To maintain social justice and the right for mental ill-health treatment, it was not 

possible to randomise the study sample to treatment and no treatment or even 

between different types of treatment. The reason for this being the suitability for 

mental ill-health treatment differs between conditions, illness severity, patient 

preference and access to providers. Patients, who return the participants' signed 

consent to participate form, were contacted to book their first appointment. 

• Baseline assessment was carried out and referral for mental-ill health if 

appropriate. 

• At 3 months, patients were followed up. 

• At 6 months patients were followed up and data analysed. 

4.7 Sample 

Patients were recruited from one Primary Care medical practice in Birmingham, 

UK. The power calculation was based upon an estimation of effect using data 

from previous studies where the MMAS-8 tool was used to evaluate patient 

adherence level at baseline and improvement in this level after interventions.  

In those studies, adherence at baseline was found to be at average of 50% of 

patients, regardless of sample size. Therefore, 50% have high adherence, 30% 

will have moderate level of adherence and 20% will have a low level of adherence 

and some very low level of adherence. With this in mind and understanding that 

patients in clinical studies are tested at baseline for their adherence level, then 

receive some sort of intervention, which can vary between education on their 
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medication or condition, change in treatment or use cognitive reminder systems 

such as automated pill dispenses or alarms systems, then re-tested once again 

or multiple times.  

MMAS-8© differs from most other adherence measures in that it assesses 

whether the low score/non-adherence is due to ‘intentional’ or ‘unintentional’ non-

adherence. This allows appropriate interventions to be selected for each 

individual.  

Additionally, the intervention success is measured by the improvement in the 

adherence score towards high adherence, which can be seen in the next re-test 

or after number of testing where every score is measured and compared to the 

last measured score (Table 10).  

Table 12: Adherence levels distribution in the general population 

Level of Adherence Percentage of the 
population 

Percentage improvement 
needed to attain the next 
adherence level 

High 50% 0 

Moderate 30% 25% 

Low 15% 50% 

Very low 5% 75% 

 

To calculate the sample for this study an estimated effect was created (Table 13) 

for 15 patients, the differences between before and after the 6-months 

intervention were calculated (patient medication and condition awareness 

session and possible treatment for mental illness if identified). Then the mean 

and standard deviation (SD +/-) for the change differences (column 5) were 

calculated. This was then used in the power calculator within Minitab19™ 

(Minitab LLC, PA, USA) software. 
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Table 13: Provider MMAS-8© possible distribution of non-adherence to medications in 15 
people diagnosed with long-term conditions 

 
Disclaimer: This table was produced by the supervisor for multiple studies (different long-term 
conditions) 

 

This is an initial study in the population under our investigation, so a conservative 

approach has been used aiming for maximum of 120 patients with an average of 

30 patients per month for up to 6 months and complete the intervention phase 

between 12-18 months. The following is the output produced by the Minitab 

software used in the sample size estimation. 

1-Sample t-test. 

Testing mean = null (versus ≠ null). 

Calculating power for mean = null + difference. 

α = 0.05 Assumed standard deviation = 2.58. 

Difference Sample Size Target Power Actual Power 

2.85 6 0.8 0.586072 

level of adherence Patient Initial score Follow-up score Difference

High 1 8.00 8.00 0

High 2 8.00 8.00 0

High 3 8.00 8.00 0

High 4 7.00 8.00 1

High 5 7.00 8.00 1

High 6 7.00 8.00 1

Moderate 7 6.00 8.00 2

Moderate 8 6.00 8.00 2

Moderate 9 5.00 8.00 3

Moderate 10 5.00 8.00 3

Low 11 4.00 8.00 4

Low 12 3.00 8.00 5

Low 13 2.00 8.00 6

Very low 14 1.00 8.00 7

Very Low 15 <1 8.00 7.75

Number (N) = 15 15 15

Mean = 2.85

Standard Deviation = 2.58
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Figure 15: Sample calculation.  
Product version: Minitab® 19.1.1 (64-bit). Disclaimer: This graph was produced by the 
supervisor for multiple studies (different long-term conditions) 

 

4.7.1 Inclusion criteria 

1. Diagnosed with heart failure. 

2. 18 years and over, from any gender. 

3. Capable to self-consent. 

4.7.2 Exclusion criteria 

To prevent placing stress or extra treatment appointment commitment to the 

group of patients already committed to, the following patients will be excluded: 

1. Organ end stage heart failure.  

2. Patient diagnosed with cognitive impairment condition e.g., dementia or 

severe mental illness. 

3. Patients who are undertaking initial treatment for cancer. 

4.8 Methods and Protocols 

Each patient was enrolled in the study for the duration of 6 months from enrolment 



Student ID: 0619994  138 

 

until the final follow-up interview. Patients who were identified to have possible 

cognitive impairment or mental health illness were referred to the GP for further 

assessment and treatment in accordance with the NICE guidelines and the local 

CCG directives and they were advised with the required frequency of 

appointments on a case-by-case basis.  

The intervention is illustrated in figure 16. After enrolment, the patient’s previous 

6 months medical and medication history was collected from both their GP and 

their local pharmacy, and it was used as retrospective self-control.  

Their initial baseline readings and assessment served as the control point. Usual 

care continued for all participants in addition to the intervention allocated to them. 

At the end of the study for each patient, i.e. 6 months period, patients were asked 

for their feedback to evaluate the intervention provided to them.  

When the heart failure management was changed (a new medications introduced 

or the medication that was in-use during initial interview was/were replaced by a 

new regimen) the participant was offered to continue in the study for either 3-

months (if this change occurred after 4-6 months from enrolment) or 6 additional 

months (if the change occurred after less than 3-months from enrolment) and 

their scores at the first encounter after the change was considered as the final 

score for the first scenario or baseline score for the later scenario. 

4.9 Ethical approval and clearance  

The study was approved by the National Health Service (NHS) Health Research 

Authority (HRA) and Care Research Wales (HCRW). Reference number of the 

study; 19/NW/0509. 

This project explored all possible risks and was designed to minimise them or to 

mitigate them when their occurrence or frequency cannot be accurately 

forecasted. 
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1. Issue: A patient becomes stressed due to the finding of non-adherence, or the 

underlying cause of it as being mental illness or cognitive impairment. 

Likelihood: very low. Mitigation: the researcher is a prescriber, and the 

intervention is conducted in a GP clinic where other senior clinicians are 

available to support both the patient and the researcher. 

2. Issue: A participant may feel that 30-45 minutes in the clinic and a repeat visit 

after 6 months is an imposition. In people volunteering to take part, this is 

considered extremely unlikely. To mitigate, the level of commitment involved 

in participation will be made very clear in the information provided prior to 

enrolment. During the interview, patients appearing stressed will be offered 

the opportunity to take a break or make a further appointment to complete the 

study. 

3. Additionally, it may be upsetting to some individuals who discovered that they 

may require further investigation for their memory or mental health, especially 

if they never suspected they might be diagnosed with any of those conditions. 

Patients will be assured that, like any physical condition, early diagnosis and 

treatment for memory or mental health conditions makes recovery more 

achievable and quicker or at the least slows disease progression and reduces 

their complications. 

No legal issues were identified, the intervention as structured, including the 

questionnaires which did not allow for side-conversations or allow for patients to 

disclose any legal or criminal issues. Additionally, the researcher is a qualified 

pharmacist independent prescriber, specialised in heart failure management, and 

has the support from a number of GPs in the clinic to consult with. There were no 

other clinical legal liabilities above that within the professional boundaries, which 

are normally covered by the professional liability insurance for all registered 
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health professionals. This insurance was in place as part of their annual 

registration requirement.  

4.10 Equipment and Tools  

Clinic standard equipment was used, including stethoscope, pulse oximeter and 

sphygmomanometer, blood collection tubes and saliva collection swabs. The 

validated MMAS-8©, CUDOS© and CUXOS© forms (Medication Safety Health 

Care, San Francisco CA, USA) were used under the University of Wolverhampton 

Licence. Demographic data was also collected (Gender, Age, Ethnicity, 

Employment status, Date of first diagnosis, Number of hospital admissions due 

to HF or mental health, Smoking status, Alcohol units consumed, Weight and 

Medication history and Self-reported wellbeing on a scale from 1-5). 

A patient de-identification - re-identification sheet: Study codes were allocated to 

patients as serial numbers with the subgroup letter. The GP patient system was 

used to record the consultation notes and a copy of the consultation, and any 

other significant details were stored on a secured Personal Computer. 

A data collection master sheet was developed to collect data for the purpose of 

analysis. 

SPSS™ V27 (IBM, Armonk, NY, USA) and Microsoft Excel™ (Microsoft, Seattle 

WA USA) were used to analyse numerical data.  

Step by step protocol, participants’ information sheet and consent forms were 

developed. The organisation information document was provided to the three GP 

clinics that were enrolled as study sites. 

Patient re-identification sheets were also developed. Study codes were allocated 

to patients as serial numbers with the subgroup letter. 

The GP patient system was used to record the consultation notes and a copy of 

the consultation, and any other significant details were stored on a secured 
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personal computer. A total of 240 saliva collection sample bottles (2 per patient) 

were needed to test the cortisol level and a maximum of 240 blood samples (up 

to 2 per patient) to test the BNP level (baseline assessment was performed if the 

patient did not have a reading on file); each sample was sent to the laboratory to 

be assessed. The subsequent levels were recorded – at baseline and at 6 

months.   

4.11 Data collection method 

The sample population was obtained using the following SNOMED-CT key words 

on the General Practice system: <Heart failure>, <G58>, <Heart failure Not 

Otherwise Specified>, <XE0V9>, <Congestive heart failure due to valvular 

disease>, <XaO5n>, <Congestive cardiomyopathy>, <XE0Uz>, <Biventricular 

failure>, <XE0V8>. SPSS™ V27 and Microsoft Excel™ were used to analyse 

numerical data. 

At baseline, the following was completed: 

1. Demographics were collected: 

• Gender. 

• Age. 

• Ethnicity. 

• Socioeconomic status. 

• Employment status. 

• Date of first diagnosis. 

• Number of hospital admissions due to HF or mental health. 

• Smoking status. 

• Alcohol units consumed. 

• Weight.  
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2. MMAS-8, CUDOS, CUXOS screening took place. 

3. Cortisol saliva sample and BNP blood sample collected and sent to 

laboratory for testing. 

4. BNP only performed at baseline for those who did not have a baseline result 

on file only. 

5. Medication use review was completed. 

6. Patients previous 6-months medical and medication history was collected. 

7. Usual heart failure care review. 

8. Referral for mental health assessment and training, as appropriate, if mental 

ill-health identified. 

9. Self-reported wellbeing on scale from 1-5. 

At 3 months, the following was completed: 

1. Face to face discussion between the patient and the pharmacist 

independent prescriber in primary care setting to record: 

a. if the referral received for depression or anxiety. 

b. if appointment made and with whom. 

c. if medications prescribed. 

d. if medications dispensed and used. 

2. Usual care for heart failure. 

3. MMAS-8©, CUDOS©, CUXOS©. 

4. Self-reported wellbeing on scale from 1-5. 

At 6 months, the following was completed: 

1. Face to face discussion between the patient and the pharmacist 

independent prescriber in primary care setting to record: 

a. if the referral received for depression or anxiety, 

b. if appointment made and with whom, 
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c. if medications prescribed, 

d. if medications dispensed and used. 

2. Cortisol and BNP tests. 

3. Medication Use Review (MUR). 

4. Usual care for heart failure. 

5. MMAS-8©, CUDOS©, CUXOS©. 

6. Self-reported wellbeing on scale from 1-5. 

Each patient was enrolled in the study for the duration of 6 months from enrolment 

until the final follow-up interview. Patients who were identified to have possible 

cognitive impairment or mental health illness were referred to the GP for further 

assessment and treatment in accordance with the NICE guidelines and the local 

CCG directives and they will be advised with the required frequency of 

appointments on a case-by-case basis. 

4.12 Data analysis method 

Data analysis was both qualitative; by way of case narratives, including patients’ 

psychosocial status and feelings; and also, quantitative; using statistical analysis 

for results. It was understood that each patient is unique and each individual 

patient’s data was compared separately to measure any changes from baseline, 

3-months follow-up and 6-months follow-up to identify correlations and 

relationships between outcome variables. Similar patients were then grouped to 

compare the groups. 

4.13 Data storage 

Data was recorded on the GP system, for all aspects of care. The patient re-

identification codes were stored on a personal computer, for all aspects of the 

research screening. Both computers were password protected. There was no 
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identifiable data stored on the personal computer, only the study allocated code. 

No information was used on personal computers unless they were made 

anonymous and only had the participants study ID number for analysis at the end 

of the participant enrolment period, i.e. 6-months. The re-identification sheet was 

only kept on the clinic computer with password protection and only accessible by 

the researcher for a period of 6 months. 

All information that was collected during the course of the study was kept strictly 

confidential. Any information that related to the patient, which might have been 

used in the study was be made unidentifiable after the 6-months follow-up. The 

participant was not contacted for any commercial or marketing purposes, as the 

study was strictly academic. All data was securely stored. All data stored 

electronically was held on a password-protected computer or on an encrypted 

USB flash drive. Only the researcher had access to this information. The 

researcher and sponsor applied the General Data Protection Regulations 

(GDPR) at all times. Electronic data was maintained in accordance with the 

national research code of ethics and the University of Wolverhampton 

requirements on the University secured server. All information used in any reports 

or publications was anonymous. 

The University of Wolverhampton was the sponsor for this study based in 

Wolverhampton, United Kingdom/England. The university acted as the data 

controller for this study. This means that they were responsible for looking after 

the study unidentifiable information and ensuring appropriate use. The patient 

and the NHS sites were made anonymous before any information was shared 

with the sponsor, used for the researcher’s degree or any publications. This 

occurred after the patient final follow-up consultation (6 months from first 

consultation date). The NHS site where patients were enrolled from will keep their 
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name and contact details confidential and did not pass this information to The 

University of Wolverhampton. The NHS site where the patients were enrolled 

from used this information to contact them about the research study, and to 

oversee the quality of the study. The sponsor was not able to identify the patient 

and will not be able to find out their name or contact details.  

No samples were stored; they were sent to the clinic’s usual pathology laboratory 

for testing and disposed of as per the pathology laboratory policies and 

guidelines. 

4.14 Expected outcome 

The expected outcomes involve: 

• Comparing the baseline results and the 6-month follow-up results to explore 

if there was/there was no: 

− Improvement of baseline mood (CUDOS©, CUXOS© scores) 

− Improvement in cortisol level.  

− Self-reporting of improved mood and wellbeing.  

− Improvement in heart failure symptoms from baseline. 

• An exploration of the effect of the intervention on the different groups 

created during analysis based on: 

− Level of adherence. 

− Presence or absence of mental illness. 

− The severity of mental illness. 

• A report was produced to discuss the pharmacist-led intervention and share 

results.
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4.15 Statistical analysis  

Over 110 condition specific versions of the MMAS-8© are available. Condition 

specific tests offer sensitivity of 93% as compared to the generic MMAS-8© at 

83% sensitivity. The Morisky Widget™ can be used as a stand-along diagnostic 

service or integrated with existing solutions (e.g., Surveys). Integration offers the 

ability to correlate risk levels for medication non-adherence with the most current 

physiological measures to alert clinicians for the urgent need to modify 

prescriptions, interventions, and referrals to treatment. The Morisky finding was 

analysed in accordance with the developer's metrics and scores of intentional 

and unintentional components of non-adherence out of 8. Demographic data was 

thematically analysed for text sections using nVivo software™ (QSR 

International, Daresbury UK) and others were analysed as applicable. The 

combined pooled data was then analysed by non-linear regression to identify 

correlations between conditions and behaviours and types of non-adherence, 

which provided insight into the design of interventions to improve adherence 

behaviours. 

4.16 MMAS-8© Widget 

The MMAS-8© is a validated and approved tool that is used to assess and 

measure medication adherence behaviours in a wide variety of medical 

conditions. It is an on-line programme that allows the user to determine if the non-

adherence is intentional or unintentional. The MMAS-8© allows for overall 

assessment and ranking of adherence to medication. The Morisky widget also 

has inventories that are able to screen for, and rank depression, anxiety and 

suicide risk.  With regards to the MMAS-8©, the first seven items (questions) are 

yes or no responses, while the last item is a 5-point Likert response. The items 

focus on medication-taking behaviours e.g., forgetfulness, inconveniences and 
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difficulty remembering etc; which enables barriers to adherence to be identified 

more clearly and allow the practitioner to intervene after further assessment.  

The items each represent either intentional non-adherence or unintentional non-

adherence; Questions 1, 4, 5 and 8 are to assess possible unintentional non-

adherence issues, whereas questions 2, 3, 6 and 7 are to assess for intentional 

non-adherence issues. Four items of the scale aim to determine the 

circumstances related to adherence behaviour. Scoring the patient was based on 

the answers they provided. Questions 1-7 will score 1 point each depending on 

answers; questions 1, 2, 3, 4, 6 and 7 will score points when selecting the ‘no’ 

answer and question 5, which relates to social desirability, will score a point when 

selecting ‘yes’ as the answer. Question 8 will score either 1 point (never, rarely), 

0.75 points (once in a while), 0.5 points (sometimes), 0.25 points (usually, most) 

and 0 points (almost always).  

A study has reported that MMAS-8© has three dimensions which included 

forgetting to take medications, stopping medications when feeling better and the 

implications of having a complex drug regimen (Tan, Patel & Chang, 2014).  

The following are the list of questions used in the MMAS-8: 

• Question 1: Do you sometimes forget to take your chronic disease 

medications? 

• Question 2: People sometimes miss taking their medications for reasons 

other than forgetting. Thinking over the past two weeks, were there any 

days when you did not take your chronic disease medication(s)? 

• Question 3: Have you ever cut back or stopped taking your chronic disease 

medications without telling your doctor, because you felt worse when you 

took it? 

• Question 4: When you travel or leave home, do you sometimes forget to 
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bring along your chronic disease medications? 

• Question 5: Did you take your chronic disease medications yesterday? 

• Question 6: When you feel like your chronic disease is under control, do 

you sometimes stop taking your chronic disease medications? 

• Question 7: Taking medications every day is a real inconvenience for 

some people. Do you ever feel hassled about sticking to your chronic 

disease treatment plan? 

• Question 8: How often do you have difficulty remembering to take all your 

medications? 

Overall, MMAS-8© is said to have good psychometric properties and an above 

average value with regards to internal consistency and reliability (Cronbach’s 

alpha value of 0.83) (Morisky et al., 2008). In a study related to hypertensive 

patients, sensitivity of the MMAS-8 to identify patients with poor blood pressure 

control was estimated to be 93% and the specificity was 53% (Morisky et al., 

2008). It has been reported to have been authenticated with exceptional reliability 

and validity for patients with chronic disease and is therefore said to be the most 

accepted self-reported screening tool for assessment of adherence to medication 

(Tan, Patel & Chang, 2014).  

The Morisky Widget was used for all screening assessments. It included a 

diagnostic assessment of medication taking behaviour (functional behaviour) to 

assess medication adherence and screen for depression and anxiety, which 

allowed for a management plan to be formulated, for example, provide the patient 

with appropriate support e.g., carry out a MUR, which included medication 

optimisation, with the aim to reduce cost, side effects or complexity, education on 

medication and medical condition, or others as appropriate, and  referral for 

mental ill-health further assessment and treatment as required (e.g., anxiety 
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and/or depression). Tables 14-16 show further explanation on the scoring and 

interpretation of the MMAS-8©, CUDOS© and CUXOS© tools. 

 
Table 14: MMAS-8 scoring  

Adherence 
level 

Score  Action  

High  8-7 Monitor, no action required unless: 
- The unintentional score is 7 and caused by possible 

cognitive impairment or mental illness (if the score of 
CUDOS© and CUXOS© >40). 

- The intentional score is due to side effects, formulation, 
does timing or complex regimen.  

Moderate  6.75 – 4 Monitor and: 
- Refer for further assessment if the unintentional score is 

between 4 and 6.75 and caused by possible cognitive 
impairment or mental illness (if the score of CUDOS© and 
CUXOS© >40). 

- Provide corrective solution if the intentional score is due to 
side effects, formulation, does timing or complex regimen. 

Low  3.75 – 2 Monitor and: 
- Refer for further assessment if the unintentional score is 

between 2 and 3.75 and caused by possible cognitive 
impairment or mental illness (if the score of CUDOS© and 
CUXOS© >40). 

- Provide corrective solution if the intentional score is due to 
side effects, formulation, does timing or complex regimen. 

Very low 1.75 – 0 Monitor and: 
- Refer for further assessment if the unintentional score is 

between 0 and 1.75 and caused by possible cognitive 
impairment or mental illness (if the score of CUDOS© and 
CUXOS© >40). 

- Provide corrective solution if the intentional score is due to 
side effects, formulation, does timing or complex regimen. 

  
 

Clinical investigation was used to diagnose depression and anxiety, along with 

the CUDOS© and the CUXOS©. These scales were also used to rank the level 

of depression and anxiety. For ethical and clinical considerations, the Columbia-

Suicide Severity Rating Scale (C-SSRS) was also used to screen for active 

suicide ideation in patients that indicated suicide risk while answering the 

questionnaires.  

The online Morisky Widget™ was used to complete the CUDOS© and CUXOS© 

questionnaires. The following scores correspond to the severity of depression 

(Zimmerman et al., 2008) and anxiety (Zimmerman et al., 2010).   
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Table 15: Clinically useful depression outcome scale 
(https://www.ncbi.nlm.nih.gov/pubmed/18243884)   

CUDOS© Score Depression severity Action 

0-10 Non-depressed No action 

11 – 20 Minimal depression Self-help 

21 to 30 Mild depression Self-help 

31 to 45 Moderate depression Referral 

46 and above Severe depression Referral 

 
Table 16: Clinically useful anxiety outcome scale 
(https://www.ncbi.nlm.nih.gov/pubmed/20361914) 

CUXOS© Score Anxiety Severity Action 

0-10 Non-anxious No action 

11-20 Minimal anxiety Self-help 

21-30 Mild anxiety Self-help 

31-40 Moderate anxiety Referral 

41 and above Severe anxiety Referral 

 

4.17 Benefit to practice 

The predicted benefit to practice includes an overall holistic management plan for 

this patient population group. Primary care clinicians will have a better 

understanding of their role to provide the patient with a universal approach rather 

than treat each condition separately. Clinicians may have the tendency to see 

low mood as an expected aspect that comes hand in hand with HF and therefore 

may be inclined to ignore the patient’s mood or thoughts surrounding their illness. 

Using this trial to continue the work of Mbakwem et al. (2016) where they stated 

that multiple knowledge gaps and issues still remained to be addressed. By 

assessing each psychological intervention versus basic intervention; primary 

care practitioners will be able to determine the best possible approach to this 

patient group. If the condition is managed holistically; involving the issues 

surrounding it, then this can lead to better patient education and understanding 

and possibly reduce the need for acute hospitalisation if the condition is managed 

more comprehensively. The summary of recommendations from 2016 by the All-

Parliamentary Group on heart disease (Figure 17) published a document 

detailing 10 key areas of HF (All Party Parliamentary Group on Heart Disease, 

2016). HF accounts for approximately 2% of the total NHS budget – an estimated 
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£2 billion (Cook et al., 2013). In 2014-2015, HF was responsible for over 63,000 

emergency admissions (NHS Digital, 2014 - 2015) and it is the most common 

cause of admission in people over 65 years of age (NICE, 2014). With specific 

reference to recommendation 1 and 4; this study aims to integrate pharmacist 

prescribers/practitioners into this incentive.   

 
Figure 17: Summary of recommendations (Reproduced from the All-Party Parliamentary Group 
on Heart Disease, 2016) 
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4.18 Hypothetical model of Heart Failure Maintenance 

Based on the reviewed literature we hypothesised that a consultation with a 

patient with HF, the medication review should contain the assessment of the 

following core aspects.  

• Psychological aspects: 

o Mental health co-morbidity e.g., depression or anxiety needs to be 

screened for. 

▪ This can be completed using the CUDOS© and CUXOS© 

tools.  

• Social aspects: 

o Support network e.g., family, 

o Who does the patient live with? 

o Do they have any friends? 

o Are they caring for any pets? 

• Behavioural aspects 

o Are they compliant with their medication? 

o Are there any barriers that are preventing compliance e.g., side 

effects or a complex regimen or unnecessary polypharmacy? 

o Is non-adherence to their medication intentional or unintentional? 

▪ This can be assessed using the MMAS-8©.  

A simple diagram has been developed to act as a memory aid for clinicians when 

assessing a patient with HF. Obviously all other aspects must be recorded e.g., 

blood pressure, weight etc.  
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Chapter V: Statistical Analyses  

5.1 Chapter Overview 

All patients who met the inclusion criteria were included in the study. The search 

strategy depended on the computer coded diagnoses for heart failure for 

individual patients. A total of 63 patients were recruited. However, there were a 

total of two patient deaths, which were unrelated to the study (80-year-old male 

from urosepsis and a 63-year-old female as a result of end-stage renal failure), 

leaving a total of 61 patients who took part in the study. 

Concerning the null hypothesis of the study, it was assumed that there was to be 

no effect of the interventions employed (psychological and/or pharmacological 

mental health treatments, discussion and medication use review) on heart failure 

prognostic indicators (BP, O2 saturations, self-reported walking distances, cough 

and oedema status), MMAS-8© scores, depression levels (CUDOS© scores), 

anxiety levels (CUXOS© scores) and self-reported wellbeing scores over the 

study time.  

Data was collated to perform a narrative on each patient’s case. Statistical 

analysis was performed using Statistical Package for the Social Sciences 

software Version 27 (SPSS™ V27) (IBM, Armonk NY, USA).  

Data was collected over a total of 6 months. There were a total of three 

interactions, with baseline assessment, a 3-month follow-up and then a final 

follow-up at 6-months.  

Statistical analysis was segregated into 4 parts – descriptive, inferential, 

regression and analysis of variance (ANOVA Test) analysis. 

A number of data outputs were used to scrutinise the results. In regard to the 

ANOVA test, the statistical significance of these results was independent of 

constant bias and scaling errors. Using the ANOVA test the F-value, p-value 
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(significant results were reported at p <0.05), confidence intervals [CI] (reported 

at 95%), standard error of mean (SE), degrees of freedom (Df), Sum of squares 

(Sum Sq) and mean squares (Mean Sq) were explored.  

Inferential statistical analysis was used to determine the significance between 

variables and report any relationships or significant aspects and changes, results 

included means (M) and standard deviations (SD).  

To further understand the correlations between mental health, wellbeing, HF 

prognostic indicators and medication adherence, regression statistical analysis 

was performed, including Chi-squared assessments.  

All patients were aware of the reason for the study and received full details of the 

steps involved and on their individual tailored interventions.  

Risk of bias varied in the included patients throughout the study, due to heavy 

reliance on self-reported symptoms, such as - depression, anxiety and 

medication adherence scores, using the self-reporting CUDOS, CUXOS and 

MMAS-8 screening tools, respectively. There was no missing data at each of the 

two follow ups. However, some intended tests were not carried out (BNP blood 

test and cortisol mouth swabs) due to the COVID-19 pandemic. For a 

considerable amount of time during the pandemic, laboratories had stopped 

performing routine blood test analysis, which meant BNP blood tests could not 

be performed. Furthermore, oral examinations were prohibited in GP surgeries, 

and across all other primary care centres; meaning oral cortisol tests were not 

able to be performed either. This caused a major disruption in the intended study 

methodology. 
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5.2 Descriptive statistical analysis  

Table 17 demonstrates the patients’ demographical information, including 

lifestyle characteristics. This data was collected at baseline and served as the 

retrospective control points. Figure 20 provides graphical representation of the 

characteristics.  

Table 17: Demographical information 

Demographic Information  N % 

Gender 
  

Female 30 49.2 

Male 31 50.8 

Age 
  

75 years or less 29 47.5 

Over 75 years  32 52.5 

Employment Status 
  

Unemployed 9 14.8 

Employed 2 3.3 

Retired 50 82 

Alcohol Intake 
  

Occasional Drinker 26 42.6 

Weekly Drinker 1 1.6 

Drinks Daily 1 1.6 

Teetotaller 33 54.1 

Smoking History 
  

Non-Smoker 26 42.6 

Ex-Smoker 23 37.7 

Smoker < 20 per day 7 11.5 

Heavy Smoker > 20 per day 5 8.2 

 

The sample consisted of 49.2% of females (N = 30) and 50.8% of males (N = 31). 

More than half of the respondents (52.5%) were over 75 years of age (N = 32), 

the remaining 29 participants were below the age of 75 years. From the study 

population, 19.6% of patients (N = 12) were younger than 65 years of age. From 

this younger population, 9 were male and 3 were female. 

5.2.1 Alcohol status  

An assessment of lifestyle characteristics revealed that, 42.6% of the 

respondents were occasional drinkers (N = 26) and 54.1% of the respondents 

were teetotallers (N = 33).  One participant reported weekly drinking and another 

participant reported consuming alcohol on a daily basis. From the 26 occasional 

drinkers, 34.6% were female (N = 9). The weekly drinker was male and the patient 
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who reported drinking daily was female.  

5.2.2 Smoking status  

From the study cohort, 42.6% of the respondents reported to be non-smokers (N 

= 26), and 37.7% of the respondents were ex-smokers (N = 23). A total of 19.7% 

(N = 12) were current smokers; of these current smokers, 58.3% of patients (N = 

7) smoked less than 20 cigarettes per day and 41.7% of patients (N = 5) smoked 

20 or more cigarettes per day. Four of these patients were women, all of whom 

reported to smoking less than 20 cigarettes a day.  

 
Figure 20: Demographical information showing age, gender, drinking and smoking distributions 
(%) in the patient cohort. 

 

5.2.3 Educational status  

From the study population, no patients had higher education i.e. all patients 

ended their education at secondary school.  

5.2.4 Employment status  

Figure 20 demonstrates the employment breakdown for the study sample; 82% 

of the respondents were retired (N = 50); 15% of patients (N = 9) were 

unemployed and 3% of patients (N = 2) were employed. However, a proportion 

of patients who were retired were not of state retirement age. There was a total 
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of 12 patients who were not of state retirement age (<65 years old), as mentioned, 

only 3.3% (N = 2), were employed.  

    

 
Figure 21: Employment Status (%) of all study participants 

 
 

5.2.5 Body mass index  

From the results, the body mass index (BMI) did not change for any patients over 

the course of the study and therefore, this was only recorded at baseline. The 

table below displays the number of patients who fell into each BMI category 

(underweight, normal weight, overweight, obese). The results show that the 

majority of patients were overweight (37.7%, N = 23) or obese (39.3%, N = 24). 

Only 19.7% of patients (N = 12) were of normal weight. The remaining 3.3% of 

patients (N = 2) were underweight.  

Table 18: BMI status recorded at baseline 

BMI category Number of patients (N) Percentage of patients (%) 

Underweight 2 3.30 

Normal weight 12 19.70 

Overweight 23 37.70 

Obese  24 39.30 
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Figure 22: Percentage (%) of patients in each BMI category at baseline 

 

5.2.6 Prognostic indicators  

Each clinical indicator was recorded at baseline, 3-months and 6-months by the 

pharmacist practitioner. All patients had oxygen saturation levels in the normal 

range (95-100%) and there was no/minimal change in these levels over the 

course of the study and thus, were not explored here. 

Table 19 illustrates the frequency of the study variables over the 6-month course. 

Factors that served as prognostic indicators for heart failure were - BP, oedema, 

night-time cough status and walking distance. Mental health was assessed and 

monitored throughout using the CUDOS©, CUXOS© and overall wellbeing 

scores. Wellbeing was scored out of 5 and categorised as low (patient reporting 

a score of 1-2), moderate (score of 3) or high (score of 4-5). Medication 

adherence behaviour was assessed and monitored using the MMAS-8©.  

These indicators were assessed and any variation from normality was managed 

in a timely fashion according to the methodology protocol and/or practice 

guidelines. Any patients diagnosed with mental health were managed according 

to the CUDOS© and CUXOS© algorithm and referred to their GP for further 

management. However, clinical decision making was also used to manage such 

patients.  
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Table 19: Frequency distribution of study variables over the course of the study 

  Baseline 3-Months 6- Months 

  N % n % n % 

BLOOD PRESSURE 
      

Normal 38 62.30 41 67.20 47 77.00 

Hypertension Stage 1 20 32.80 17 27.90 12 19.70 

Hypertension Stage 2 2 3.30 3 4.90 2 3.30 

Severe 1 1.60 0 0 0 0 

OEDEMA 
      

No Oedema 29 47.50 25 41.00 28 45.90 

Slight Oedema 14 23.00 15 24.60 12 19.70 

Pitting Oedema 12 19.70 15 24.60 13 21.30 

Non-pitting Oedema 6 9.80 6 9.80 8 13.10 

COUGH STATUS 
      

No Cough 20 32.80 18 29.50 20 32.80 

Occasional Cough 22 36.10 22 36.10 20 32.80 

Night-time Cough (PND) 12 19.70 15 24.60 14 23.00 

Cough on Lying Down 
(orthopnoea) 

3 4.90 2 3.30 3 4.90 

Cough due another 
reason 

4 6.60 4 6.60 4 6.60 

MMAS-8© SCORE 
      

Very Low    5 8.20 0 0 0 0 

Low  9 14.80 4 6.60 0 0.00 

Moderate 3 4.90 12 19.70 9 14.80 

High/Good  44 72.10 45 73.80 52 85.20 

CUDOS© Score       

Non-depressed 45 73.80 43 70.50 47 77.00 

Minimal depression 4 6.60 9 14.80 7 11.50 

Mild depression 6 9.80 8 13.10 7 11.50 

Moderate depression 6 9.80 1 1.60 0 0 

Severe depression 0 0 0 0 0 0 

CUXOS© Score       

Non-anxious 48 78.70 53 86.80 55 90.10 

Minimal anxiety 11 18.00 5 8.10 3 4.90 

Mild anxiety 1 1.60 2 3.30 2 3.30 

Moderate anxiety 0 0 0 0 1 1.60 

Severe anxiety 1 1.60 1 1.60 0 0 

WELLBEING SCORE       

1-2 (Low) 11 18.00 8 13.10 3 4.90 

3 (Moderate) 28 45.90 27 44.30 30 49.20 

4-5 (High) 22 36.10 26 42.60 28 45.90 

WALKING DISTANCE       

≤10m 32 52.50 32 52.50 32 52.50 

11-49m 19 31.10 20 32.80 19 31.10 

≥50m 10 16.40 9 14.80 10 16.40 

 

5.2.6 Blood pressure  

Figure 23 provides graphical representation of the change in BP over the course 

of the study. Blood pressure results show that 62.3% of the patients (N = 38) had 

normal BP readings (<140/90mmHg) at baseline. At the 3-month follow up, 67.2% 

had normal BP (N = 41), and at the final review 77% had normal BP (N = 47). 
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Results show a 14.7% improvement of baseline BP over the course of 6 months. 

On the other hand, 32.8% of patients (N = 20) had stage 1 hypertension at 

baseline (140/90 - 159/99mmHg). At the 3-month follow up, this reduced to 27.9% 

(N = 17), and at the final review, this figure further reduced to 19.7% (N = 12). 

Evidently there has been a 13.1% improvement of stage 1 hypertension in 

patients over the course of the study. Of all the patients, 1.6% (N = 1) had 

severe/stage 3 hypertension at baseline. The participant with severe 

hypertension at baseline was promptly treated and further assessments at the 3 

and 6-month reviews revealed that this had been resolved. 

Reviewing BP further revealed that 3.3% of participants (N = 2) had stage 2 

hypertension. Stage 2 hypertension stood at 4.9% (N = 3) at the 3-month follow 

up, which was an increase from baseline, however this was due to the rectification 

of the severe hypertensive patient’s BP improving and entering into this category. 

At the 6-month follow up, stage 2 hypertension reduced back to 3.3%. 

Of the patients with normal BP at baseline, 55.3% were male (N = 21), and 44.7% 

were female (N = 17). At the final follow up at 6-months, 51.1% of males had 

normal BP (N = 24) and 48.9% of females had normal BP (N = 23). 

Stage 1 hypertension at baseline had 40% of male patients (N = 8) and 60% of 

female patients (N = 12). Stage 2 hypertension at baseline had 1 male patient 

and 1 female patient. The patient with severe hypertension was male.  

At final follow up (6-months), 41.7% were male (N = 5) and 58.3% were female 

(N = 7). At 6 months, all patients with stage 2 hypertension were male (N = 2). 
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Table 20 shows that, no patients who were diagnosed as non-depressed using 

the CUDOS© at baseline, demonstrated good medication adherence behaviour. 

Tables 21 and 22 show further improvements in depression symptoms and 

medication adherence behaviour. 

 
Table 20: CUDOS© score and MMAS-8© at baseline 

 Number of depression patients in each group (N) 

Adherence level Non-depressed minimal  mild  moderate  severe  

Good (N = 44) 42 1 1 0 0 

Moderate (N= 3) 3 0 0 0 0 

Low (N = 9) 0 1 3 5 0 

Very low (N = 5) 0 2 2 1 0 

 

Table 21: CUDOS© score and MMAS-8© score at 3-month follow up 

 Number of depression patients in each group (N) 

Adherence level Non-depressed minimal  mild  moderate  severe  

Good (N = 45) 42 3 0 0 0 

Moderate (N= 12) 1 4 6 1 0 

Low (N = 4) 0 2 2 0 0 

Very low (N = 0) 0 0 0 0 0 

 
 
Table 22:  CUDOS© score and MMAS-8© score at 6-month follow up 

 Number of depression patients in each group (N) 

Adherence level Non-depressed minimal  mild  moderate  severe  

Good (N = 52) 47 2 3 0 0 

Moderate (N = 9) 0 5 4 0 0 

Low (N = 0) 0 0 0 0 0 

Very low (N = 0) 0 0 0 0 0 

 

5.2.13 Anxiety and medication adherence  

The below information displays the number of patients in each adherence group 

with anxiety. Table 23 shows that the majority of patients diagnosed as non-

anxious at baseline, had good medication adherence. Tables 24 and 25 show 

further improvements in anxiety levels and medication adherence behaviour. 

 
Table 23: CUXOS© and MMAS-8© scores at baseline  

 Number of anxious patients in each group (N) 

Adherence level Non-anxious minimal  mild  moderate  severe  

Good (N = 44) 41  3  0 0 0 

Moderate (N= 3) 2  1  0 0 0 

Low (N = 9) 4  5  0 0 0 

Very low (N = 5) 1  2  1  0 1  
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Table 24: CUXOS© and MMAS-8© scores at 3-month follow up 

 Number of anxious patients in each group (N) 

Adherence Level Non-anxious minimal  mild  moderate  severe  

Good (N = 45) 42   2 1  0 0 

Moderate (N= 12) 9 2 1 0 0 

Low (N = 4) 2 1 0 0 1 

Very low (N = 0) 0 0 0 0 0 

 

Table 25: CUXOS© and MMAS-8© scores at 6-month follow up 

 Number of anxious patients in each group (N) 

Adherence Level Non-anxious minimal  mild  moderate  severe  

Good (N = 52) 47 3 2 0 0 

Moderate (N= 9) 8 0 0 1 0 

Low (N = 0) 0 0 0 0 0 

Very low (N = 0) 0 0 0 0 0 

 

5.2.14 Wellbeing  

Figure 29 shows the distribution of self-reported wellbeing scores in the patient 

population. The wellbeing scale was from 1-5. Scores were categorised into 3 

levels: low wellbeing (scoring 1-2), moderate wellbeing (scoring 3) and high/good 

wellbeing (scoring 4-5).  

At baseline, 36.1% of patients (N = 22) reported a good/high wellbeing. This 

increased to 42.6% of patients (N = 26) at the 3-month follow up. At the 6-month 

review/final follow-up, there was even a higher proportion of patients who 

reported good/high wellbeing (45.9%, N = 28).  

The number of patients who reported a moderate overall wellbeing totalled 45.9% 

(N = 28) at baseline. At the 3-month follow-up, there was a slight reduction in the 

number of patients reporting a moderate wellbeing (44.3%, N = 27). However, at 

the final review, 49.2% of patients (N = 30) reported a moderate wellbeing.  

The total proportion of patients reporting a low overall wellbeing was 18% (N = 

11) at baseline. At 3-months, the number of patients reporting a low wellbeing 

score reduced to 13.1% (N = 8). This figure reduced even further at the 6-month 

follow-up, with only 4.9% of patients (N = 3) reporting a low wellbeing. 
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5.3 Inferential statistical analysis  

Paired sample t-tests for the prognostic indicators for heart failure (peripheral 

oedema, cough status/pulmonary congestion, walking distance and oxygen 

saturation) yielded non-significant results. For these prognostic indicators, the 

interventions and management plan, produced no change in these symptoms 

through the study. Therefore, for these indicators, the null hypothesis is accepted, 

where no effect was seen on heart failure prognosis by way of improving 

medication adherence and mental health. However, the remaining factors were 

assessed, and inferential statistics were carried out for analysis. Interventions 

included referral for CBT, referral for counselling, referral to secondary care 

mental health team, providing a MUR and identifying mediation adherence 

concerns and dealing with these appropriately. 

5.3.1 Systolic blood pressure  

The paired sample t-test was performed to explore if there was a significant 

difference in systolic blood pressures (SBP) of patients in comparison to the study 

time e.g., over the course of the 6-months. Assessing this prognostic indicator of 

heart failure, would provide insight into the impact of the interventions employed 

at each stage of the study. 

Table 26: Paired samples statistics for systolic blood pressure over the course of the study 

SBP Mean N SD SE 

Pair 1 Baseline 133.82 61 15.062 1.928 

3-months 133.49 61 13.493 1.728 

Pair 2 Baseline 133.82 61 15.062 1.928 

6-month 130.85 61 11.836 1.515 

Pair 3 3-month 133.49 61 13.493 1.728 

6-month 130.85 61 11.836 1.515 

 

Table 27: Paired sample t-test for systolic blood pressure over the course of the study 

 
 

SBP 

Paired Differences T d
f 

p-
value* M SD SE 95% CI of the 

Difference 

Lower Upper 

Pair 1 0- 3 months 0.328 3.723 0.477 -0.626 1.281 0.688 60 0.494 

Pair 2 0-6 months 2.967 8.321 1.065 0.836 5.098 2.785 60 0.007 

Pair 3 3-6 months 2.639 7.292 0.934 0.772 4.507 2.827 60 0.006 
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*Note: significant p < 0.05, 0 = baseline 

 
Figure 31: Graphical representation showing the change in systolic blood pressure over the 
course of the study (mean scores) 

 

The results showed that there was no significant difference in systolic blood 

pressure of patients between the first review (M = 133.82, SD = 15.06) and the 

3-month follow-up (M = 133.49, SD = 13.49) (t (60) = 0.688, p = 0.494).  

However, from the statistical analysis, there is a significant difference in systolic 

blood pressure between the time of the first check-up (M = 133.82, SD = 15.06) 

and the final 6-month follow-up (M = 130.85, SD = 11.84) (t (60) = 2.785, p < 

0.01). There is also a significant difference in systolic blood pressure between the 

3-month follow-up (M = 133.49, SD = 13.49) and 6-month follow-up (M = 130.85, 

SD = 11.84) (t (60) = 2.827, p < 0.01). From the analysis, the study concludes 

that the systolic blood pressure significantly reduced from baseline to the 6-month 

study end. There was no significant change in diastolic BP.   

5.3.2 MMAS-8© scores  

The paired sample t-test was performed to explore if there was a significant 

difference in medication adherence scores of patients in comparison to the study 

time e.g., over the course of the 6-months. Assessing this, would provide insight 

133.82
133.49

130.85

129

129.5

130

130.5

131

131.5

132

132.5

133

133.5

134

134.5

Baseline 3-months 6-months

Sy
st

o
lic

 B
P

 M
ea

n

Encounter period



  

Student ID: 0619994  175 

 

into the impact of the interventions employed at each stage of the study. 

 
Table 28: Paired sample statistics for MMAS-8© scores over the course of the study 

 
MMAS-8© Scores 

Mean N SD SE 

Pair 1 Baseline 6.488 61 2.432 0.311 

3-months 7.172 61 1.428 0.183 

Pair 2 Baseline 6.488 61 2.432 0.311 

6-months 7.656 61 0.723 0.093 

Pair 3 3-months 7.172 61 1.428 0.183 

6-months 7.656 61 0.723 0.093 

 

Table 29: Paired sample t-test for MMAS-8© over the course of the study 

 
MMAS-8© 

scores 

Paired Differences T df p-value* 

M SD SE 95% CI of the 
Difference 

Lower Upper 

1 0-3 months -0.684 1.367 0.175 -1.035 -0.334 3.911 60 0.0002 

2 0-6 months -1.168 1.902 0.243 -1.655 -0.681 4.797 60 0.0001 

3 3-6 months -0.484 0.944 
 

0.121 -0.725 -0.242 4.001 60 0.0002 

*Note: significant p < 0.05, 0 = baseline 

 
Figure 32: Graphical representation showing the change in the MMAS-8© total scores (means) 
over the course of the study 

 

From table 29, the paired-sample t-test indicated that there was a significant 

difference in the MMAS-8 total scores from baseline (M = 6.49, SD = 2.43) to the 

3-month follow-up (M = 7.17, SD = 1.43) (t (60) = 3.911, p < 0.01). There is also 

a significant difference in MMAS-8 total scores between baseline (M = 6.49, SD 

= 2.43) and the 6-month follow-up (M = 7.66, SD = 0.72) (t (60) = 4.797, p < 0.01). 

Additionally, there was found to be a significant difference in scores between the 

6.488

7.172

7.656

5.8

6

6.2

6.4

6.6

6.8

7

7.2

7.4

7.6

7.8

Baseline 3-months 6-months

M
M

A
S-

8
 S

co
re

 (
m

ea
n

)

Encounter period



  

Student ID: 0619994  176 

 

3-month follow-up (M = 7.17, SD = 1.43) and the 6-month follow-up (M = 7.66, 

SD = 0.72) (t (60) = 4.001, p < 0.01). Overall, the MMAS-8 total scores had 

increased significantly at the 6-month follow-up compared to baseline readings. 

This shows that medication adherence had improved significantly over the time 

of the study.  

5.3.3 CUDOS© score  

The paired sample t-test was performed to explore if there was a significant 

difference in CUDOS© scores of patients in comparison to the study time e.g., 

over the course of the 6-months. Assessing this, would provide insight into the 

impact of the interventions employed at each stage of the study.  

 
Table 30: Paired sample statistics for CUDOS© scores over the course of the study 

 
CUDOS© scores 

Mean N SD SE 

Pair 1 Baseline 8.18 61 12.332 1.579 

3-months 7.13 61 10.634 1.362 

Pair 2 Baseline 8.18 61 12.332 1.579 

6-months 5.66 61 9.042 1.158 

Pair 3 3-months 7.13 61 10.634 1.362 

6-months 5.66 61 9.042 1.158 

 

Table 31: Paired sample t-test for CUDOS© scores over the course of the study 

 
 

CUDOS© Scores 

Paired Differences T df p-
value* Mean SD SE 95% CI of the 

Difference 

Lower Upper 

1 0-3 months 1.049 3.068 0.393 0.263 1.835 2.671 60 0.010 

2 0-6 months 2.525 4.975 0.637 1.250 3.799 3.963 60 0.001 

3 3-6 months 1.475 3.233 0.414 0.647 2.303 3.564 60 0.001 

*Note: significant p < 0.05, 0=baseline 
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Figure 33: Graphical representation displaying the change in CUDOS© scores over the course 
of the study (Mean Scores) 

 

Table 31 displays the paired-samples t-test for depression scores. The statistical 

analysis indicated that there was a significant difference in CUDOS© scores 

between the first check-up at baseline (M = 8.18, SD = 12.33) and the 3-month 

follow-up (M = 7.13, SD = 10.63) (t(60) = 2.671, p < 0.05). Overall, the results 

indicated a significant reduction in the CUDOS© scores from baseline to 3-

months. 

There is also a significant reduction in CUDOS© scores between the first check-

up at baseline (M = 8.18, SD = 12.33) and the 6-month follow-up at the end of 

the study (M = 5.66, SD = 9.04) (t(60) = 3.969, p < 0.01). 

Additionally, there is also a significant reduction in CUDOS© scores between the 

3-month follow-up (M = 7.13, SD = 10.63) and the 6-month follow-up (M = 5.66, 

SD = 9.04) (t (60) = 3.564, p < 0.01). The results indicate that depression 

symptoms among patients in this study group have reduced significantly at the 

final review compared to the first check-up at baseline. 

5.3.4 CUXOS© scores 

The paired sample t-test was performed to explore if there was a significant 

difference in CUXOS© scores of patients in comparison to the study time e.g., 
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over the course of the 6-months. Assessing this, would provide insight into the 

impact of the interventions employed at each stage of the study. 

 
Table 32: Paired sample statistics for CUXOS© scores over the course of the study 

 
CUXOS© Score 

Mean N SD SE 

Pair 1 Baseline 5.77 61 9.113 1.167 

3-months 4.74 61 8.112 1.039 

Pair 2 Baseline 5.77 61 9.113 1.167 

6-months 3.97 61 7.454 0.954 

Pair 3 3-months 4.74 61 8.112 1.039 

6-months 3.97 61 7.454 0.954 

 

Table 33: Paired sample t-test for CUXOS© scores over the course of the study 

 
 

CUXOS© Score 

Paired Differences T df p-
value* M SD SE 95% CI of the 

Difference 

Lower Upper 

1 0-3 months 1.033 2.536 0.325 0.383 1.682 3.180 60 0.002 

2 0-6 months 1.803 3.487 0.446 0.910 2.696 4.039 60 0.001 

3 3-6 months 0.770 1.774 0.227 0.316 1.225 3.393 60 0.001 

*Note: significant p < 0.05, 0=baseline 

 

 
Figure 34: Graphical representation of the change in CUXOS© scores over the course of the 
study (mean scores) 

 

Table 33 displays the paired-samples t-test for CUXOS© scores. The results 

indicated that there was a significant reduction in patients’ anxiety scores 

(measured by the CUXOS©) at the 3-month follow-up (M = 4.74, SD = 8.11) 

compared to the first check-up at baseline (M = 5.77, SD = 9.11) (t(60) = 3.180, 
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p < 0.01). There was also a much more significant decrease in the anxiety scores 

at the 6-month follow-up (M = 3.97, SD = 7.45) compared to anxiety scores at the 

first check-up (M = 5.77, SD = 9.11) (t(60) = 4.039, p < 0.01). 

Anxiety scores at the 6-month follow-up (M = 3.97, SD = 7.45) are also 

significantly lower than the anxiety scores at the 3-month follow-up (M = 4.74, SD 

= 8.11) (t(60) = 3.393, p < 0.01). The results indicate that anxiety levels of the 

patients in this study have significantly reduced at the final 6-month follow up 

compared to baseline assessment. 

5.3.5 Wellbeing scores 

The paired sample t-test was performed to explore if there was a significant 

difference in the overall wellbeing scores of patients in comparison to the study 

time e.g., over the course of the 6-months. Assessing this, would provide insight 

into the impact of the interventions employed at each stage of the study. The 

wellbeing score is an overview of the patient’s health status and was a subjective 

measure. 

Table 34: Paired sample statistics for wellbeing scores over the course of the study 

Wellbeing Score Mean N SD SE 

Pair 1 Baseline 3.20 61 0.872 0.112 

3-months 3.33 61 0.870 0.111 

Pair 2 Baseline 3.20 61 0.872 0.112 

6-months 3.48 61 0.766 0.098 

Pair 3 3-months 3.33 61 0.870 0.111 

6-months 3.48 61 0.766 0.098 

 

Table 35: Paired sample t-test for wellbeing scores over the course of the study 

 
 

Wellbeing 
Scores 

Paired Differences T df p-
value* M SD SE 95% Confidence 

Interval of the 
Difference 

Lower Upper 

1 0-3 months -0.131 0.741 0.095 -0.321 0.059 -1.382 60 0.172 

2 0-6 months -0.279 0.756 0.097 -0.472 -0.085 -2.880 60 0.006 

3 3-6 months -0.148 0.601 0.077 -0.301 0.006 -1.917 60 0.060 

*Note: significant p < 0.05, 0=baseline 
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Figure 35: : Graphical representation of the change in the self-reported wellbeing scores over 
the course of the study (mean scores) 

 

The paired-samples t-test (Table 35), indicated that there was no significant 

difference in wellbeing scores between the first check-up at baseline (M = 3.20, 

SD = 0.87) and the 3-month follow-up (M = 3.33, SD = 0.11) (t(60) = -1.382, p = 

0.172). However the analysis did indicate that there was a statistically significant 

difference in wellbeing scores between the first check-up at baseline (M = 3.20, 

SD = 0.87) and the 6-month follow-up (M = 3.48, SD = 0.10) (t(60) = -2.880, p < 

0.01).  

The paired-samples t-test showed that there was no significant difference in 

wellbeing scores between the 3-month follow-up (M = 3.33, SD = 0.11) and the 

6-month follow-up (M = 3.48, SD = 0.10) (t(60) = -1.917, p = 0.060).  

Overall, wellbeing scores significantly improved from the first review at baseline 

to the final 6-month follow up review. 
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5.4 Analysis of variance  

The majority of the repeated measures ANOVA tests were insignificant which 

means that only time differences were significant in relation to the assessments 

and there was no effect and no change on BP, MMAS-8©, CUDOS©, CUXOS© 

and wellbeing scores based on demographical statuses i.e. gender, smoking 

history, alcohol drinking habit, employment status and age (p > 0.05). However, 

over the course of the study, BP increased significantly in patients who smoke (p 

< 0.05)  

5.4.1 Systolic blood pressure ANOVA test 

The repeated measures ANOVA test was performed to find out if there was any 

difference in systolic blood pressure readings at the 3 different time intervals 

based on gender. The within-subjects ANOVA test was not significant (F (1,59) = 

0.107, p = 0.745) which means that there was no difference in systolic blood 

pressure based on gender.  

 
Table 36: Systolic Pressure and Gender ANOVA test 

Descriptive Statistics Gender Mean SD N Gender F 
Test (1,59) 

p-value 

Systolic Pressure  
(Baseline) 

Female 133.33 12.098 30 0.107 0.745 

Male 134.29 17.656 31 

Total 133.82 15.062 61 

Systolic Pressure  
(3 month) 

Female 132.83 11.384 30 

Male 134.13 15.427 31 

Total 133.49 13.493 61 

Systolic Pressure  
(6 month) 

Female 130.33 9.571 30 

Male 131.35 13.824 31 

Total 130.85 11.836 61 

 

However, table 36 shows that there is a statistically significant difference in 

systolic blood pressure in regard to time (F (2,58) = 4.018, p < 0.05, Wilks’ 

Lambda = 0.878). The time difference in relation to systolic blood pressure was 

analysed in the paired-samples t-test, which showed that systolic blood pressure 

at the final check-up at 6-months (M = 130.85, SD = 11.84) was significantly lower 
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However, as shown in table 41, by using Wilks’-Lambda, the difference in overall 

MMAS-8© scores, irrespective of the gender, improved significantly with respect 

to time as already shown in the paired samples t-test. 

 
Table 41: Effect of time on MMAS-8© scores 

Effect Test Value F Hypothesis 
df 

Error df p-value Partial Eta 
Squared 

Time Wilks' 
Lambda 

0.719 11.353 2 58 0.001 0.281 

Time * 
Gender 

Wilks' 
Lambda 

0.963 1.114 2 58 0.335 0.037 

a Design: Intercept + Gender, Within Subjects Design: Time, b Exact statistic 

 

 

 
Figure 40: Graphical representation to display the differences between MMAS-8© scores in 
males and females at the 3 different points in the study (baseline, 3-months and 6-months) 

 

From figure 40, it is clear that there has been an increase in MMAS-8© scores at 

each stage of the study, this is true for both males and females.  
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Table 43: MMAS-8© scores and age ANOVA test 

Descriptive 
Statistics 

Age Group Mean SD N F(1,59) p-value 

Adherence 
(Baseline) 

75 years or less 6.44828 2.3616 29 0.012 0.915 

More than 75 years old 6.52344 2.5307 32 

Total 6.48770 2.4317 61 

Adherence (3-
Months) 

75 years or less 7.1552 1.4537 29 

More than 75 years old 7.1875 1.4270 32 

Total 7.1721 1.42780 61 

Adherence (6-
Months) 

75 years or less 7.7759 0.44992 29 

More than 75 years old 7.5469 0.89676 32 

Total 7.6557 0.72337 61 

 

The results indicated that there was no significant difference in medication 

adherence behaviour between those older or younger than 75 years (F (1,59) = 

0.012, p = 0.915). Figure 43 provides graphical representation of the change in 

MMAS-8© scores in the two age groups (≤75 years or older than 75 years of age) 

over the course of the study (baseline to 6-months). Although there was a general 

improvement in MMAS-8© scores from baseline to 6-months in both age groups, 

the difference between these increases in the 2 groups was not statistically 

significant.  

 

 
Figure 44 : Graphical representation to display the differences between MMAS-8© scores in 
those patients ≤75 years of age and those patients over 75 years of age at the 3 different points 
in the study (baseline, 3-months and 6-months) 
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difference in depression levels between the two age groups are not significant.  

5.4.5 CUXOS© score ANOVA test 

The repeated measures ANOVA test was performed to find out if there were any 

significant differences in anxiety scores, using the self-reported CUXOS©, based 

on age and time. A total of two age groups were compared, those ≤75 years and 

those older than 75 years of age. Results show that there was no difference in 

anxiety scores with respect to age (F (1,59) = 0.000, p = 0.993).  

 
Table 45: CUXOS© and Age ANOVA test 

Descriptive 
Statistics 

Age Group Mean SD N F(1,59) p-value 

CUXOS©  
(Baseline) 

75 years or less 5.62 7.66 29 0.001 0.993 

More than 75 years old 5.91 10.38 32 

Total 5.77 9.11 61 

CUXOS©  
(3-Months) 

75 years or less 4.83 7.63 29 

More than 75 years old 4.66 8.65 32 

Total 4.74 8.11 61 

CUXOS©  
(6-Months) 

75 years or less 4.00 7.40 29 

More than 75 years old 3.94 7.62 32 

Total 3.97 7.45 61.00 

 

However, it can be seen that the anxiety scores have reduced significantly with 

respect to time which was already established using the paired-samples t-test 

analysis. The graphs below provide a visual representation of the statistical 

analysis and changes.  

 
Figure 48: Graphical representation to display the differences between CUXOS© scores in 
those patients ≤75 years and those patients over 75 years of age at the 3 different points in the 
study (baseline, 3-months and 6-months) 
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Table 48: Effect of time on systolic blood pressure with smoking 

Source Tests Type III 
Sum of 
Squares 

Df Mean 
Square 

F p-
value 

Partial 
Eta 
Squared 

Time Sphericity Assumed 150.03 2 75.015 3.588 0.031 0.058 

Greenhouse-Geisser 150.03 1.355 110.745 3.588 0.049 0.058 

Huynh-Feldt 150.03 1.424 105.39 3.588 0.047 0.058 

Lower-bound 150.03 1 150.029 3.588 0.063 0.058 

Time * 
Smoking 

Sphericity Assumed 300.25 4 75.062 3.591 0.008 0.11 

Greenhouse-Geisser 300.25 2.709 110.815 3.591 0.021 0.11 

Huynh-Feldt 300.25 2.847 105.456 3.591 0.019 0.11 

Lower-bound 300.25 2 150.124 3.591 0.034 0.11 

Error 
(Time) 

Sphericity Assumed 2424.90 116 20.904 
   

Greenhouse-Geisser 2424.90 78.574 30.861 
   

Huynh-Feldt 2424.90 82.567 29.369 
   

Lower-bound 2424.90 58 41.809       

 

However from the results in table 48, the interaction of time and smoking effect 

was found to be significant (F (1.3, 58) = 3.591, p < 0.05). This table shows that 

over the course of the study, BP increases significantly in patients who smoke.  

5.4.8 Walking distance and smoking ANOVA test 

The repeated measures ANOVA test was carried out to examine if there was any 

significance in the walking distances between non-smokers, ex-smokers and 

current smokers over the course of the study. 

Table 49: Walking distance and smoking ANOVA test 

Descriptive 
Statistics 

Smoking Mean SD N F (1,58) p-value 

Walking 
Distance 
(Baseline) 

Non-Smoker 15.08 14.718 26 2.549 0.087 

Ex-Smoker 19 22.835 23 

Current Smoker 31.25 27.644 12 

Total 19.74 21.394 61 

Walking 
Distance  
(3-months) 

Non-Smoker 14.88 13.727 26 

Ex-Smoker 17.96 21.764 23 

Current Smoker 31.5 28.773 12 

Total 19.31 21.045 61 

Walking 
Distance  
(6-Months) 

Non-Smoker 15.08 13.67 26 

Ex-Smoker 20.17 23.54 23 

Current Smoker 30.83 28.11 12 

Total 20.1 21.445 61 

 
From the above table, the results shows that there was no difference in the self-

reported average walking distances between non-smokers, ex-smokers and 

current smokers (F (1,58) = 2.549, p = 0.087).  
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Figure 55: Figure 53. Graphical representation to display the change in walking distance over 
the course of the study for non-smokers, ex-smokers and current smokers. 

 

Figure 54 shows that there was very little change in the walking distances in non-

smokers and current smokers at the 3 different points in the study. In the ex-

smoker group, walking distances did change slightly more noticeably at the 

different points in the study, compared to the other groups. From the graph in 

figure 55, the changes in self-reported walking distances in the different smoking 

groups are clearer, nonetheless, any changes are non-significant.  

5.4.9 MMAS-8© and smoking ANOVA test 

The Repeated measures ANOVA test was carried out to explore any differences 

in MMAS-8© scores depending on the patients smoking status (non-smokers, ex-

smoker and current smoker). 

Table 51: MMAS-8© scores and smoking ANOVA test 

Descriptive Statistics Smoking Mean SD N F (2,58) p-value 

MMAS-8© scores 
(Baseline) 

Non-Smoker 6.77 2.1551 26 0.122 0.886 

Ex-Smoker 6.4022 2.61088 23 

Current Smoker 6.0417 2.76511 12 

Total 6.488 2.44422 61 

MMAS-8© scores  
(3-months) 

Non-Smoker 7.19 1.41121 26 

Ex-Smoker 7.1630 1.4744 23 

Current Smoker 7.1458 1.49795 12 

Total 7.172 1.37004 61 

MMAS-8© scores 
(6-Months) 

Non-Smoker 7.65 0.76836 26 

Ex-Smoker 7.6304 0.78288 23 

Current Smoker 7.7083 0.53122 12 

Total 7.656 0.72807 61 
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The repeated measures ANOVA test indicated that there was no difference in the 

average MMAS-8 scores between non-smokers, ex-smokers and current 

smokers (F (2,58) = 0.122, p = 0.886).  

 
Table 52: Effect of time on MMAS-8© scores with respect to smoking 

Source Tests Type III 
Sum of 
Squares 

Df Mean 
Square 

F p-
value 

Partial 
Eta 
Squared 

Time Sphericity 
Assumed 

43.856 2 21.928 20.443 <0.001 0.261 

Greenhouse-
Geisser 

43.856 1.284 34.154 20.443 <0.001 0.261 

Huynh-Feldt 43.856 1.346 32.588 20.443 <0.001 0.261 

Lower-bound 43.856 1 43.856 20.443 <0.001 0.261 

Time * Smoking Sphericity 
Assumed 

3.091 4 0.773 0.720 0.580 0.024 

Greenhouse-
Geisser 

3.091 2.568 1.204 0.720 0.523 0.024 

Huynh-Feldt 3.091 2.692 1.148 0.720 0.529 0.024 

Lower-bound 3.091 2 1.546 0.720 0.491 0.024 

Error (Time) Sphericity 
Assumed 

124.429 116 1.073 
   

Greenhouse-
Geisser 

124.429 74.475 1.671 
   

Huynh-Feldt 124.429 78.055 1.594 
   

Lower-bound 124.429 58 2.145       

 

The within-subject effect of time on MMAS-8© scores was significant (F 

(1.284,74.475) = 20.443, p < 0.01), which was already established using the 

paired t-test. However, the interaction of effect of time and smoking status is not 

significant (F (1.284, 74.475) = 0.720, p = 0.523).  

The post hoc comparison showing differences in MMAS-8© scores based on time 

is already shown in the paired-samples t-test. The graphs below provide visual 

representation of these changes. 
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The repeated measures ANOVA test yielded non-significant results with regards 

to the differences in average MMAS-8© scores based on the patients smoking 

status/habit (F (2,58) = 0.122, p = 0.886). However, the within-subjects’ main 

effect of time on MMAS-8© scores was significant (F (2, 74.475) = 20.443, p < 

0.01). However, the interaction effect of smoking and time on MMAS-8© scores 

was not significant (F (2, 74.475) = 0.720, p = 0.523). Post hoc pairwise 

comparison of MMAS-8© scores at three different time intervals was shown in 

the paired-samples t-test section and in the graphs below. 

 
Table 54: Effect of Time on MMAS-8© scores with smoking status 

Source Tests Type III 
Sum of 
Squares 

Df Mean 
Square 

F p-
Value 

Partial 
Eta 
Squared 

Time Sphericity Assumed 43.856 2 21.928 20.443 <0.001 0.261 

Greenhouse-Geisser 43.856 1.284 34.154 20.443 <0.001 0.261 

Huynh-Feldt 43.856 1.346 32.588 20.443 <0.001 0.261 

Lower-bound 43.856 1.000 43.856 20.443 <0.001 0.261 

Time * 
Smoking 

Sphericity Assumed 3.091 4 0.773 0.720 0.580 0.024 

Greenhouse-Geisser 3.091 2.568 1.204 0.720 0.523 0.024 

Huynh-Feldt 3.091 2.692 1.148 0.720 0.529 0.024 

Lower-bound 3.091 2.000 1.546 0.720 0.491 0.024 

Error 
(Time) 

Sphericity Assumed 124.429 116 1.073 
   

Greenhouse-Geisser 124.429 74.475 1.671 
   

Huynh-Feldt 124.429 78.055 1.594 
   

Lower-bound 124.429 58.000 2.145 
   

 

 
Figure 58: Graphical representation to display the differences between MMAS-8© scores in 
non-smokers, ex-smokers and current smokers, at the 3 different points in the study (baseline, 
3-months and 6-months) 
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5.4.11 Anxiety and smoking ANOVA test 

The Repeated measures ANOVA test was carried out to explore any differences 

in anxiety scores depending on the patients smoking status (non-smokers, ex-

smoker and current smoker). 

Table 57: Anxiety and smoking ANOVA test 

Descriptive 
Statistics 

Smoking Mean SD N F (1,58) p-value 

Anxiety Base Non-Smoker 5.85 7.687 26 0.063 0.939 

Ex-Smoker 5.17 11.163 23 

Current Smoker 6.75 8.226 12 

Total 5.77 9.113 61 

Anxiety 3-months Non-Smoker 4.92 6.876 26 

Ex-Smoker 4.3 9.842 23 

Current Smoker 5.17 7.554 12 

Total 4.74 8.112 61 

Anxiety 6-Months Non-Smoker 4.27 6.397 26 

Ex-Smoker 3.61 8.923 23 

Current Smoker 4 7.097 12 

Total 3.97 7.454 61 

 

The repeated measures ANOVA test indicated that there was no difference in 

anxiety scores between non-smokers, ex-smokers and current smokers (F (1,58) 

= 0.063, p = 0.939). The within-subject main effect of time on anxiety score was 

significant however (F (1.3,76) = 14.344, p < 0.01). The post hoc comparisons 

were shown in the paired-samples t-test. 

Table 58: Effect of time on anxiety with smoking 

Source Tests Type III 
Sum of 
Squares 

Df Mean 
Square 

F p-
value 

Partial 
Eta 
Squared 

Time Sphericity 
Assumed 

105.78 2 52.89 14.33 <0.001 0.19 

Greenhouse-
Geisser 

105.78 1.31 80.53 14.33 <0.001 0.19 

Huynh-Feldt 105.78 1.38 76.759 14.33 <0.001 0.19 

Lower-bound 105.78 1 105.78 14.33 <0.001 0.19 

Time * 
Smoking 

Sphericity 
Assumed 

6.77 4 1.69 0.46 0.766 0.02 

Greenhouse-
Geisser 

6.77 2.63 2.58 0.46 0.686 0.02 

Huynh-Feldt 6.77 2.76 2.46 0.46 0.696 0.02 

Lower-bound 6.77 2 3.39 0.46 0.634 0.02 

Error 
(Time) 

Sphericity 
Assumed 

428.01 116 3.69 
   

Greenhouse-
Geisser 

428.01 76.18 5.62 
   

Huynh-Feldt 428.01 79.93 5.36 
   

Lower-bound 428.01 58 7.38       
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Table 59: Wellbeing and smoking ANOVA test 

Descriptive 
Statistics 

Smoking Mean SD N F (1,58) p-value 

Wellbeing 
(Baseline) 

Non-Smoker 3.23 0.765 26 0.167 0.847 

Ex-Smoker 3.17 1.029 23 

Current Smoker 3.17 0.835 12 

Total 3.2 0.872 61 

Wellbeing  
(3-months) 

Non-Smoker 3.31 0.736 26 

Ex-Smoker 3.26 0.915 23 

Current Smoker 3.5 1.087 12 

Total 3.33 0.87 61 

Wellbeing  
(6-Months) 

Non-Smoker 3.38 0.571 26 

Ex-Smoker 3.48 0.846 23 

Current Smoker 3.67 0.985 12 

Total 3.48 0.766 61 

 

The repeated measures ANOVA test indicated that there was no difference in 

wellbeing scores between non-smokers, ex-smokers and current smokers (F 

(1,58) = 0.167, p = 0.847). The within-subject main effect of time on wellbeing 

score is significant (F (2, 116) = 5.557, p < 0.01). The post hoc comparisons were 

shown in paired-samples t-test statistical analysis (inferential section). 

 
Table 60: Effect of time on wellbeing score with smoking 

Source Tests Type III 
Sum of 
Squares 

df Mean 
Square 

F p-value Partial Eta 
Squared 

Time Sphericity 
Assumed 

2.78 2 1.389 5.557 0.005 0.087 

Greenhouse-
Geisser 

2.78 1.872 1.485 5.557 0.006 0.087 

Huynh-Feldt 2.78 1.998 1.391 5.557 0.005 0.087 

Lower-bound 2.78 1 2.779 5.557 0.022 0.087 

Time * 
Smoking 

Sphericity 
Assumed 

0.62 4 0.156 0.622 0.648 0.021 

Greenhouse-
Geisser 

0.62 3.743 0.166 0.622 0.637 0.021 

Huynh-Feldt 0.62 3.997 0.156 0.622 0.648 0.021 

Lower-bound 0.62 2 0.311 0.622 0.54 0.021 

Error 
(Time) 

Sphericity 
Assumed 

29.01 116 0.25 
   

Greenhouse-
Geisser 

29.01 108.55 0.267 
   

Huynh-Feldt 29.01 115.905 0.25 
   

Lower-bound 29.01 58 0.5       
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5.4.13 Systolic blood pressure and drinking ANOVA test 

The repeated measures ANOVA test was conducted to find out if there was any 

significant difference in systolic blood pressure between drinkers and non-

drinkers of alcohol. The between-subject ANOVA test indicates that there was no 

difference in average systolic blood pressure between drinkers and teetotallers 

(F (1,59) = 0.813, p = 0.371). The within-subject main effect of time on systolic 

blood pressure is significant (F (1.304,76.949) = 6.956, p < 0.01). Post hoc 

comparisons were shown in the paired-samples t-test. 

The interaction effect of time and drinking is not significant (F (1.304,76.9) = 

0.212, p = 0.712).  

Table 61: Systolic blood pressure and drinking ANOVA test 

Descriptive 
Statistics 

Drinking status Mean SD N F (1,59) p-value 

Systolic BP 
(Baseline) 

Drinker 131.89 16.71 28 0.813 0.371 

Non-drinker/teetotaller 135.45 13.55 33 

Total 133.82 15.06 61 

Systolic BP 
(3-Months) 

Drinker 132.18 14.24 28 

Non-drinker/ teetotaller 134.61 12.94 33 

Total 133.49 13.49 61 

Systolic BP 
(6-Months) 

Drinker 129.21 12.03 28 

Non-drinker/teetotaller 132.24 11.67 33 

Total 130.85 11.84 61 

 

Table 62: Effect of time on systolic blood pressure with drinking 

Source Tests Type III 
Sum of 
Squares 

df Mean 
Square 

F p-value Partial Eta 
Squared 

Time Sphericity 
Assumed 

320.137 2 160.068 6.956 0.001 0.105 

Greenhouse-
Geisser 

320.137 1.304 245.461 6.956 0.006 0.105 

Huynh-Feldt 320.137 1.344 238.152 6.956 0.005 0.105 

Lower-bound 320.137 1 320.137 6.956 0.011 0.105 

Time * 
Drinking 

Sphericity 
Assumed 

9.754 2 4.877 0.212 0.809 0.004 

Greenhouse-
Geisser 

9.754 1.304 7.479 0.212 0.712 0.004 

Huynh-Feldt 9.754 1.344 7.256 0.212 0.719 0.004 

Lower-bound 9.754 1 9.754 0.212 0.647 0.004 

Error 
(Time) 

Sphericity 
Assumed 

2715.393 118 23.012 
   

Greenhouse-
Geisser 

2715.393 76.949 35.288 
   

Huynh-Feldt 2715.393 79.311 34.237 
   

Lower-bound 2715.393 59 46.024       
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The between-subject ANOVA test indicates that there was no difference in 

average MMAS-8© scores between drinkers and non-drinkers (F (1,59) = 

0.009, p = 0.927). The within-subject main effect of time on MMAS-8© score is 

significant (F (1.270, 74.91) = 19.382, p < 0.01).  

Table 63: MMAS-8© scores and drinking repeated-measures ANOVA test 

Descriptive 
Statistics 

Drinking Mean SD N F (1,59) p-value 

MMAS-8©  
(Baseline) 

Drinker 6.44 2.46 28 0.009 0.927 

Non-drinker/ 
Teetotaller 

6.53 2.45 33 

Total 6.49 2.43 61 

MMAS-8©  
(3-Months) 

Drinker 7.24 1.31 28 

Non-drinker/ 
Teetotaller 

7.11 1.54 33 

Total 7.17 1.43 61 

MMAS-8©  
(6-Months) 

Drinker 7.58 0.86 28 

Non-drinker/ teetotaller 7.72 0.60 33 

Total 7.66 0.72 61 

 

The interaction effect of time and drinking is not significant however (F (1.270, 

74.91) = 0.286, p = 0.650). Post hoc comparisons were shown in the paired-

samples t-test.  

Table 64: Effect of time on MMAS-8 scores with Drinking 

Source Tests Type III 
Sum of 
Squares 

df Mean 
Square 

F p-value Partial Eta 
Squared 

Time Sphericity 
Assumed 

41.689 2 20.844 19.382 <0.001 0.247 

Greenhouse-
Geisser 

41.689 1.270 32.835 19.382 <0.001 0.247 

Huynh-Feldt 41.689 1.307 31.899 19.382 <0.001 0.247 

Lower-bound 41.689 1 41.689 19.382 <0.001 0.247 

Time * 
Drinking 

Sphericity 
Assumed 

0.615 2 0.308 0.286 0.752 0.005 

Greenhouse-
Geisser 

0.615 1.270 0.485 0.286 0.650 0.005 

Huynh-Feldt 0.615 1.307 0.471 0.286 0.656 0.005 

Lower-bound 0.615 1 0.615 0.286 0.595 0.005 

Error 
(Time) 

Sphericity 
Assumed 

126.905 118 1.075 
   

Greenhouse-
Geisser 

126.905 74.910 1.694 
   

Huynh-Feldt 126.905 77.108 1.646 
   

Lower-bound 126.905 59 2.151       
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Table 65: MMAS-8© Intentional Score and Drinking ANOVA test 

Descriptive Statistics Drinking Mean SD N F (1,59) p-value 

MMAS-8© Intentional 
non-adherence scores 
(Baseline) 

Drinkers 3.11 1.52 28 0.001 0.982 

Non-drinker/ 
teetotaller  

3.12 1.43 33 

Total 3.11 1.46 61 

MMAS-8© Intentional 
non-adherence (3-
Months) 

Drinkers 3.61 0.79 28 

Non-drinker/ 
teetotaller 

3.52 0.94 33 

Total 3.56 0.87 61 

MMAS-8© Intentional 
non-adherence (6-
Months) 

Drinkers 3.79 0.50 28 

Non-drinker/ 
teetotaller 

3.88 0.33 33 

Total 3.84 0.42 61 

 

The between-subject ANOVA test indicated that there was no difference in 

average MMAS-8© intentional non-adherence scores between drinkers and non-

drinkers (F (1,59) = 0.001, p = 0.982). The within-subject main effect of time on 

MMAS-8© intentional non-adherence scores was significant (F (1.375, 81.111) = 

16.909, p < 0.01). The interaction effect of time and drinking was not significant 

(F (1.375, 81.111) = 0.277, p = 0.674). Post-hoc comparisons are shown in the 

paired-samples t-test (inferential statistical section). 

 
Table 66: Effect of Time on MMAS-8© intentional non-adherence scores with drinking 

Source Tests Type III 
Sum of 
Squares 

df Mean 
Square 

F p-value Partial Eta 
Squared 

Time Sphericity 
Assumed 

15.933 2 7.967 16.909 <0.001 0.223  

Greenhouse-
Geisser 

15.933 1.375 11.590 16.909 <0.001 0.223 

Huynh-Feldt 15.933 1.421 11.216 16.909 <0.001 0.223 

Lower-bound 15.933 1 15.933 16.909 <0.001 0.223 

Time * 
Drinking 

Sphericity 
Assumed 

0.261 2 0.131 0.277 0.758 0.005 

Greenhouse-
Geisser 

0.261 1.375 0.190 0.277 0.674 0.005 

Huynh-Feldt 0.261 1.421 0.184 0.277 0.682 0.005 

Lower-bound 0.261 1 0.261 0.277 0.600 0.005 

Error 
(Time) 

Sphericity 
Assumed 

55.597 118 0.471 
   

Greenhouse-
Geisser 

55.597 81.111 0.685 
   

Huynh-Feldt 55.597 83.814 0.663 
   

Lower-bound 55.597 59 0.942       
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Table 67: MMAS-8© unintentional non-adherence scores and drinking ANOVA test 

Descriptive 
Statistics 

Drinking Mean SD N 
F (1,59) p-value 

MMAS-8© 
unintentional 
non-adherence 
(Baseline) 

Drinkers 3.33 1.05 28 

0.123 0.727 

Non-drinker/ teetotaller 3.41 1.09 33 

Total 3.37 1.06 61 

MMAS-8© 
unintentional 
non-adherence 
 (3-Months) 

Drinker 3.63 0.60 28 

Non-drinker/ teetotaller 3.56 0.68 33 

Total 3.61 0.64 61 

MMAS-8© 
unintentional 
non-adherence  
(6-Months) 

Drinker 3.79 0.43 28 

Non-drinker/ teetotaller 3.85 0.42 33 

Total 3.82 0.42 61 

 

The between subject ANOVA test indicated that there was no difference in 

average MMAS-8© unintentional non-adherence scores between drinkers and 

non-drinkers (F (1,59) = 0.123, p = 0.727). The within-subject main effect of time 

on MMAS-8© unintentional non-adherence scores was significant (F (1.323, 

78.060) = 13.661, p < 0.01). The interaction effect of time and drinking is not 

significant (F (1.323, 78.060) = 0.720, p = 0.436). 

 
Table 68: Effect of time on MMAS-8© unintentional non-adherence scores with drinking 

Source Tests Type III 
Sum of 
Squares 

df Mean 
Square 

F p-value Partial Eta 
Squared 

Time Sphericity 
Assumed 

6.026 2 3.013 13.661 <0.001 0.188 

Greenhouse-
Geisser 

6.026 1.323 4.554 13.661 <0.001 0.188 

Huynh-Feldt 6.026 1.365 4.416 13.661 <0.001 0.188 

Lower-bound 6.026 1 6.026 13.661 <0.001 0.188 

Time * 
Drinking 

Sphericity 
Assumed 

0.318 2 0.159 0.720 0.489 0.012 

Greenhouse-
Geisser 

0.318 1.323 0.240 0.720 0.436 0.012 

Huynh-Feldt 0.318 1.365 0.233 0.720 0.440 0.012 

Lower-bound 0.318 1 0.318 0.720 0.400 0.012 

Error 
(Time) 

Sphericity 
Assumed 

28.023 118 0.221 
   

Greenhouse-
Geisser 

28.023 78.060 0.333 
   

Huynh-Feldt 28.023 80.512 0.323 
   

Lower-bound 28.023 59 0.441       
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5.4.19 Wellbeing and drinking ANOVA test 

The repeated measures ANOVA test was conducted to find out if there were 

any significant differences in wellbeing scores between drinkers of alcohol and 

non-drinkers. 

Table 73: Wellbeing score and drinking ANOVA test 

Descriptive 
Statistics 

Drinking status Mean SD N F (1,59) p-value 

Wellbeing 
Score 
(Baseline) 

Drinker 3.25 0.97 28 1.374 0.246 

Non-drinker/ 
teetotaller 

3.15 0.80 33 

Total 3.20 0.87 61 

Wellbeing 
Score  
(3-Months) 

Drinker 3.54 0.84 28 

Non-drinker/ 
teetotaller 

3.15 0.87 33 

Total 3.33 0.87 61 

Wellbeing 
Score  
(6-Months) 

Drinker 3.57 0.88 28 

Non-drinker/ 
teetotaller 

3.39 0.66 33 

Total 3.48 0.77 61 

 

The between subject ANOVA test indicates that there was no difference in 

average wellbeing scores between drinkers and non-drinkers (F (1,59) = 1.374, 

p = 0.246). The within-subject main effect of time on wellbeing score was 

significant (F (2, 109.503) = 4.904, p < 0.01). The interaction effect of time and 

drinking was not significant (F (2, 109.503) = 1.343, p = 0.265). Post hoc 

comparisons are shown in paired-samples t-test. 

 
Table 74: Effect of time on wellbeing score with alcohol consumption 

Source Tests Type III 
Sum of 
Squares 

df Mean 
Square 

F p-
value 

Partial 
Eta 
Squared 

Time Sphericity Assumed 2.408 2 1.204 4.904 0.009 0.077 
Greenhouse-Geisser 2.408 1.856 1.297 4.904 0.011 0.077 
Huynh-Feldt 2.408 1.946 1.237 4.904 0.010 0.077 
Lower-bound 2.408 1.000 2.408 4.904 0.031 0.077 

Time * 
Drinking 
Status 

Sphericity Assumed 0.659 2 0.330 1.343 0.265 0.022 
Greenhouse-Geisser 0.659 1.856 0.355 1.343 0.265 0.022 
Huynh-Feldt 0.659 1.946 0.339 1.343 0.265 0.022 
Lower-bound 0.659 1.000 0.659 1.343 0.251 0.022 

Error 
(Time) 

Sphericity Assumed 28.969 118 0.245    
Greenhouse-Geisser 28.969 109.503 0.265    
Huynh-Feldt 28.969 114.828 0.252    
Lower-bound 28.969 59.000 0.491    
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which was then used as the average wellbeing score. Similarly, the mean for 

MMAS-8©, CUDOS© and CUXOS© scores were calculated and the resulting 

figures were used as variables in the regression models.  

The first regression model was performed to predict the self-reported wellbeing 

of patients based on depression, anxiety, and MMAS-8© scores (total). 

 
Table 75: Regression predicting wellbeing scores based on medication adherence, depression 
and anxiety scores 

Coefficients B SE t(60) p-value* 

MMAS-8© 0.018 0.105 0.173 0.864 

Depression -0.042 0.014 -3.021 < 0.01 

Anxiety -0.009 0.011 -0.879 0.383 

F(3,57)  18.78 
  

< 0.01 

R2 0.497       

*Note: B = Unstandardized Beta 

 

 
The overall regression model was significant (F(3,57) = 18.78, p < 0.01). The 

regression model is able to explain 49.7% of the variance in wellbeing score (R2 

= 0.497). From table 75, it can also be noted that the MMAS-8© score had no 

impact on the overall wellbeing score (B = 0.018, SE = 0.105, t(60) = 0.173, p = 

0.864). This fact is also the same for the anxiety levels (CUXOS© score), as it 

was found that anxiety had no significant impact on the overall wellbeing score of 

the patients (B = -0.009, SE = 0.011, t(60) = -0.879, p = 0.383). 

On the other hand, depression was found to have a statistically significant and 

negative impact on the wellbeing score (B = -0.042, SE = 0.014, t(60) = -3.021, p 

< 0.01). From the analysis, it was found that a one-point increase in the CUDOS© 

score will result in a 0.042-point decrease in wellbeing score.  
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Figure 80: Histogram displaying regression residual distribution for wellbeing scores 

 

The histogram in figure 80 displays the regression analysis, showing that the 

residuals are almost normally distributed, which is a significant assumption for 

the regression analysis to be valid. Therefore, the regression model used to 

predict wellbeing scores based on MMAS-8©, depression and anxiety is valid and 

fulfils the criteria of the linear regression analysis. 
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Figure 81: Scatterplot predicting wellbeing scores 
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The scatterplot for this the residuals indicates that the regression model was 

specific when predicting wellbeing scores based on depression, anxiety and 

MMAS-8© scores. Since most of the plots are between zero and one - which 

indicates that overall, the prediction of wellbeing scores was accurate and close 

to the original values.  

5.5.2 Medication adherence based on mental health 

A second regression model was run to predict the MMAS-8© scores based on 

depression and anxiety scores. 

 
Table 76: Regression predicting MMAS-8© scores based on depression and anxiety scores 

Coefficients B SE t(60) p-value* 

Depression -0.109 -.01 -10.97 <0.001 

Anxiety -0.029 .013 -2.225 <0.05 

F(2,58)  114.040 
  

<0.001 

R2 0.797       

*Note: B = Unstandardized Beta 

 

 
From table 76, it shows that the overall regression model was significant (F(2,58) 

= 114.040, p < 0.001) with depression and anxiety predicting a 79.7% variation 

in MMAS-8© score (R2 = 0.797). 

Depression was found to have a significant and negative impact on the MMAS-

8© scores (B = -0.109, SE = 0.010, t(60) = -10.970, p < 0.001). A one-point 

increase in the CUDOS score caused a decrease of -0.109 point in the MMAS-

8© score. 

Anxiety was also found to have a significant and negative impact on the MMAS-

8© scores (B = -0.029, SE = 0.013, t(60) = -2.225, p < 0.05). A one-point increase 

in anxiety causes a decrease of -0.029 point in MMAS-8 score. 
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Figure 82: Histogram to display regression residual for MMAS-8 scores 

 

As demonstrated in the histogram (Figure 82), the curve lies at the zero-mark on 

the x-axis, indicating that the residuals are normally distributed and therefore, the 

regression model is valid and fulfils the major assumption of normal distribution 

for regression residuals. 
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Figure 83: Scatterplot predicting MMAS-8 scores 
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As the majority of the points on the scatterplot fall between +1 and -1 on the y-

axis, it indicates that the regression model was specific when predicting MMAS-

8© scores based on depression and anxiety and the predicted residuals are also 

considerably close to original values in most of the cases. 

5.5.3 Blood pressure and MMAS-8© scores 

Regression analysis was also conducted to explore whether there were any 

connections between BP and medication adherence. In addition, further 

regression analysis was performed to ascertain if there were any relationships 

between BP and mental health in this study population (mental health included 

all patients diagnosed with depression and/or anxiety and the overall wellbeing 

of the patient).  

Table 77: Regression model to explore BP based on medication adherence 

Coefficients B SE t(60) p-value* 

MMAS-8© 0.264 1.181 0.223 0.824 

F(1,59)  0.050 
  

0.824 

R2 0.001       

*Note: B = Unstandardized Beta; SE = Standard Error 

The overall regression model was insignificant (F (1, 59) = 0.050, p = 0.824). 

The results show that there was no impact of medication adherence (MMAS-8© 

scores) on the BP (B = 0.264, SE = 1.181, t (60) = 0.223, p = 0.824). 
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Figure 84: Regression residual distribution for blood pressure 

 

The histogram in figure 84 displays the regression analysis, showing that the 

residuals are almost normally distributed, which is a significant assumption for 

the regression analysis to be valid, fulfilling the criteria of linear regression 

analysis. 

5.5.4 Blood pressure and mental health 

A regression model was also performed to predict the blood pressure based on 

depression (CUDOS© scores), anxiety (CUXOS© scores) and wellbeing 

scores. 

Table 78: Regression model based on BP and mental health 

Coefficients B SE t(60) p-value* 

Depression -0.564 0.233 -2.424 < 0.05 

Anxiety 0.424 0.245 1.730 0.089 

Wellbeing -7.331 3.110 -2.358 < 0.05 

F(3,57)  3.253 
  

< 0.05 

R2 0.146       

*Note: B = Unstandardized Beta 

The overall regression model was significant (F (3, 57) = 3.253, p < 0.05). 

The regression model is able to explain 14.6% of the variance in BP (R2 = 0.146). 

The results explain that there is a statistically significant and negative impact of 
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depression on the BP in this cohort (B = -0.564, SE = 0.233, t (60) = -2.42, p < 

0.05). There is also a statistically significant and negative impact of wellbeing on 

the BP levels (B = -7.331, SE = 3.110, t (60) = -2.358, p < 0.05). 

However, there is an insignificant impact of anxiety on the BP levels (B = 0.424, 

SE = 0.245, t (60) = 1.73, p = 0.089).  

From the regression analysis, it is concluded that there is a significant impact of 

depression and wellbeing on the prognosis of heart failure (blood pressure). 

 
Figure 85: Histogram of regression residual of the distribution for blood pressur 

 

The histogram in figure 85 displays the regression analysis, showing that the 

residuals are almost normally distributed, which is a significant assumption for 

the regression analysis to be valid, fulfilling the criteria of linear regression 

analysis. 

5.5.5 Medication adherence and depression 

The Chi-squared test was carried out to explore the relationship between 

medication adherence and depression. This examined the number of patients 

diagnosed with depression co-morbidity in each medication adherence group.  
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scores at baseline check-up between those patients who had moderate MMAS-

8© and high MMAS-8© scores (p > 0.05). 

5.6 Results summary 

The paired sample t-test was performed for only time differences, this was the 

case as before measuring the demographical effects on BP, medication 

adherence, depression, anxiety and wellbeing scores, clarification was needed 

around possible change with respect to time significance over the 6-month period, 

to determine if there was a statistically significant overall change in these 

indicators.  

The ANOVA test repeated measures test was then performed to assess for 

demographical effects and time differences on the various indicators in the study. 

Overall results indicated that there was a real change over the course of the study 

period linked to the patients’ BP, medication adherence behaviour, depression, 

anxiety and wellbeing scores, demonstrated by the inferential statistical analysis. 

However, there was no effect of demographical variables on the BP, mental 

health status and medication adherence behaviour, which was demonstrated by 

the ANOVA tests. Systolic blood pressure, medication adherence, depression, 

anxiety and wellbeing scores significantly improved at the 6-Month follow-up 

compared to baseline scores.  

Regression analysis indicated that improvement in depression could cause the 

wellbeing of patients to improve significantly. Depression and anxiety both can 

negatively affect the MMAS-8© scores. The regression analysis indicated the 

importance of the impact that depression and anxiety have on medication 

adherence behaviour and thus HF prognosis, namely BP.  

The ANOVA test did indicate that the wellbeing and MMAS-8© scores had 

improved significantly over time compared to baseline scores.  
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Depression and anxiety were also found to reduce significantly over the 6-months 

period. As far as the demographical characteristics are concerned, the ANOVA 

test demonstrated that age, gender, drinking habit and smoking habit did not have 

any significant impact on improving or deteriorating the patient’s BP, wellbeing, 

depression, anxiety, or MMAS-8© scores. 
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Chapter VI: Case Reports  

6.1 Chapter Overview 

This chapter presents a narrative of all the patients’ cases and the identified 

themes which were later one discussed in the chapter 7 comparing our findings 

to that from the literatures. 

6.2 Cases Narrative 

Mental health management in some context must follow a subjective care plan. 

The clinician must have a confident approach to the patient’s treatment options, 

have the ability to formulate robust plans and have a clear understanding of the 

conditions being treated. Guidelines were adhered to, but not without clinical 

judgment and input. Each patient in this study was dealt with on an individual 

case by case basis but general consensus in regard to referrals and treatment 

options were issued in line with local formulary and national guidelines. The 18 

item CUDOS© and the 20 item CUXOS© were accessed using the Morisky© 

platform. A score of <10 on both the CUDOS© and CUXOS© was the cut off for 

a diagnosis of depression or anxiety. Depending on the scoring, the patient was; 

1) Referred to a CBT practitioner in the surgery, who provided resources for 

CBT self-help – this action was in response to ‘self-help’ advice from the 

CUDOS©/CUXOS©. 

2) Referred to their GP for further assessment – and then either; 

a. Referred to a primary care therapist for counselling (talking therapy) 

b. Referred directly to the mental health team in secondary care. 

Each patient received a standard MUR with the Pharmacist Practitioner, along 

with a tailored discussion. This involved a medical review with an assessment 

centred around their mental health and heart failure management. Their 

understanding was gauged, and any issues were dealt with. Medication 
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adherence behaviour was assessed using the MMAS-8©. Any issues 

surrounding non-adherence were reviewed and advised upon, whether it was 

unintentional or intentional non-adherence.  

These processes were carried out at baseline, at 3-months and at 6-months. At 

each follow up, their management plan was reviewed, and any referrals were 

noted.  

Case 1: This was a 54-year-old, Caucasian male. The patient was unemployed, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 30.7 (obese). The patient was a teetotaller but was a heavy 

smoker, reporting to smoke between 20-40 cigarettes per day. At baseline, 

oxygen saturation (O2 saturation) was 96% and self-reported walking distance 

before getting short of breath (SOB) was reported at 10m. At baseline, BP was 

122/83 mmHg. The patient reported no cough, and on examination, had no 

peripheral oedema. A diagnosis of HF was made in 2012, and a diagnosis of 

depression and anxiety were made in 2007. The patient was taking quetiapine 

150mg daily and moclobemide 200mg twice daily. In the last 5 years, the patient 

was never admitted to the emergency department for HF or MH. On examination, 

the patient was diagnosed with moderate depression (CUDOS© 35) and mild 

anxiety (CUXOS© 24). The patient’s self-reported wellbeing was ranked as low 

(score 1). The patient exhibited very low medication adherence behaviour 

(MMAS-8© 0 (i0, u0)). The patient displayed both unintentional and intentional 

non-adherence, stating that they always forgot to take their medication. The 

patient also reported seeing no reason in taking medication due to Mental Health 

(MH) deterioration. The patient was under treatment for MH already, receiving 

treatment from secondary care in the past. However, the patient reported being 

unaware of the medication regimen. The main concern was the deteriorating MH 
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and feeling that the current medications were having no benefit. A discussion took 

place between the patient and the pharmacist practitioner, including a medical 

review/discussion and a MUR. A referral to secondary care mental health 

services were made due to the impact that mental health was having on 

medication adherence, combined with the fact that there were limited 

interventions that could be performed in primary care due to current treatment. 

Nevertheless, the patient was counselled on the importance of medication 

adherence and the positive effects it would have on their conditions. Both HF and 

MH conditions were discussed with the aim on improving understanding and to 

aid medication adherence. It was also advised to seek aid from a family member 

(next of kin) to help the medication adherence regimen (if appropriate). At the 3-

month follow up, BP was 120/80 mmHg, O2 saturations were at 97% and walking 

distance remained the same. Cough, oedema, anxiety and wellbeing status 

remained the same. However, depression status had improved and this time, a 

diagnosis of mild depression (CUDOS© 30) was made. Interestingly, there was 

an improvement to the medication adherence behaviour, this time the patient 

exhibited moderate adherence (MMAS-8© 4.5 (i2, u2.5)). The patient displayed 

a mixture of unintentional and intentional non-adherence tendencies. The patient 

still reported feeling hassled by the treatment plan but felt more settled since 

awaiting a MH referral appointment. The patient reported to sometimes forgetting 

to take medication, which was an improvement compared to the first review. At 

this stage, the patient received a discussion and a MUR. The patient displayed a 

better understanding of the regimen and was keen to invite support from a family 

member. At the final 6-month review, referral was received, and some alterations 

were made to doses of medication for MH.  BP was 122/80 mmHg and O2 

saturation was 98%. Cough and oedema statis remained the same. There was 
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an improvement to the wellbeing score which was now reported as 2 (low 

wellbeing). The depression score improved by 1 point (CUDOS© 29), but the 

anxiety score remained the same (CUXOS© 24).  Medication adherence 

improved and was now ranked as high (MMAS-8© 7 (i3, u4)). At this point, there 

was no unintentional non-adherence. The patient still displayed intentional non-

adherence, reporting that the medication regimen was an inconvenience. 

However, the patient denied missing any doses. The patient now had a family 

member helping with the medication regimen. 

Case 2: This was a 69-year-old, Caucasian male. The patient was unemployed, 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 38.5 (obese). The patient was a teetotaller but was a smoker, 

reporting to smoke 9 cigarettes each day. At baseline O2 saturation was 98% and 

self-reported walking distance before getting SOB was reported at 50m. BP was 

145/88 mmHg. The patient reported having an occasional cough. On 

examination, there was no evidence of peripheral oedema. The patient was 

diagnosed with HF in 2019. There was no diagnosis of depression or anxiety. The 

patient had been admitted to the hospital as an emergency patient due to HF on 

one occasion.  On assessment, depression (CUDOS© 0) and anxiety (CUXOS© 

0) were not diagnosed. Self-reported wellbeing was high/good (score 4). The 

patient displayed no intentional or unintentional non-adherence medication 

behaviours (MMAS-8© 8 (i4, u4)). No further action was taken after the MUR and 

discussion took place. At the 3-month review, BP was 146/90 mmHg, O2 

saturations were at 98% and self-reported walking distance improved to 60m. 

Cough, oedema, depression (CUDOS© 0), anxiety (CUXOS© 0), medication 

adherence and wellbeing status remained the same. At the final follow up at 6-

months, O2 saturation was 98%. There was a slight improvement to diastolic BP 
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which was now 146/86 mmHg. Self-reported walking distance reduced to 50m. 

Cough, oedema, depression (CUDOS© 0) and anxiety (CUXOS© 0) status 

remained the same. There was an improvement to the self-reported wellbeing 

score, which was now 5 (good/high). The patient reported that during the national 

lockdown, they spent more time going for walks, which they felt had helped with 

their overall wellbeing.  There were no concerns with regards to the study. 

Case 3: This was an 83-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 24.1 (normal). The patient was an occasional drinker and smoked 

10 cigarettes per day. At baseline O2 saturation was 95% and self-reported 

walking distance before getting SOB was 10m. On assessment, BP was 102/72 

mmHg. The patient reported no cough and on examination, there was no 

evidence of peripheral oedema. HF was diagnosed in 2019. There was no MH 

diagnosis. The patient had never been admitted to the hospital as an emergency 

patient for HF. On assessment, the patient was diagnosed as non-depressed 

(CUDOS© 0) and non-anxious (CUXOS© 0). Self-reported wellbeing was ranked 

as moderate (score 3). The patient had high medication adherence behaviour, 

displaying no intentional or unintentional non-adherence (MMAS-8© 8 (i4, u4)). 

The patient received a MUR and a discussion with the pharmacist practitioner, 

discussing her medication regimen. No further intervention took place. At the 3-

month follow up, BP was 104/72 mmHg, O2 saturations were 96% and self-

reported walking distance had reduced to 8m. At this stage the patient reported 

an intermittent cough. Wellbeing score however, had improved to good/high 

(score 4). Depression (CUDOS© 0), anxiety (CUXOS© 0) and medication 

adherence status remained the same. No further action was needed, and the 

patient agreed to be followed up. At the 6-month follow-up, BP was 106/70 mmHg 
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and O2 saturations had improved and were now 98%. Self-reported walking 

distance, oedema and cough status remained the same. With regards to the 

intermittent cough, the patient put this down to their asthma as they reported to 

having a flare up of the cough each year at a similar time. Depression (CUDOS© 

0), anxiety (CUXOS© 0) and medication adherence status remained the same. 

There were no further concerns. 

Case 4: This was a 64-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 33.7 (obese). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 20m. BP was 128/78 mmHg. He had an occasional cough 

and on examination, there was evidence of bilateral pitting oedema. HF was 

diagnosed in 2019. The patient was also diagnosed with depression in 2001 and 

was taking paroxetine 20mg daily. There was no diagnosis of anxiety. The patient 

had been admitted as an emergency patient to the hospital on one occasion due 

to HF, but never due to MH. On assessment, depression was diagnosed as 

minimal (CUDOS© 18) and anxiety was not diagnosed (CUXOS© 2). Self-

reported wellbeing was ranked as moderate (score 3). Medication adherence 

behaviour was ranked as high (MMAS-8© 7 (i3, u4)). Intentional non-adherence 

was due to the fact that the patient felt taking medication was an inconvenience, 

although he denied missing doses. The patient reported concerns over their 

health and was therefore very strict on taking medication, in order to prevent 

deterioration. The patient was referred for CBT. On examination at the 3-month 

follow up, the patient was engaging in regular CBT. Depression status had 

improved slightly (CUDOS© 15). However, anxiety levels had increased slightly 

(CUXOS© 4). The patient reported some aspects of anxiety due to the current 
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COVID-19 pandemic national lockdown. Self-reported wellbeing, medication 

adherence, cough and oedema status remained the same. Systolic BP had 

increased slightly to 130/76 mmHg, O2 saturations were at 96%. However, self-

reported walking distance had increased to 30m. The MUR and discussion took 

place, and it was decided that the patient was to continue with CBT. At the final 

6-month follow up, BP was stable at 132/72 mmHg, O2 saturations were at 97%. 

Self-reported walking distance reduced slightly to 25m. Medication adherence, 

cough, oedema and wellbeing status remained the same. Depression (CUDOS© 

15) status remained the same, but anxiety (CUXOS© 1) status had improved 

slightly and was not diagnosed. There were no concerns regarding the study. 

Case 5: This was an 88-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 25.1 (overweight). The patient was an occasional drinker and a non-

smoker. At baseline O2 saturation was 99% and self-reported walking distance 

before getting SOB was 5m. BP was 120/80 mmHg. The patient reported an 

occasional cough and on examination there was no oedema present. HF was 

diagnosed in 2018. There was no diagnosis of depression or anxiety; however, 

the patient suffered with insomnia and was taking zopiclone 7.5mg on a regular 

basis; treatment with the Z-drug was longstanding. The patient had been admitted 

to the hospital as an emergency patient on one occasion only for HF in the last 5 

years. On assessment depression was diagnosed as mild (CUDOS© 24); and 

anxiety was diagnosed as minimal (CUXOS© 15). Self-reported wellbeing was 

ranked as low (score 2). Medication adherence was ranked as low (MMAS-8© 

3.5 (i1, u2.5)). The patient displayed a mixture of both intentional and 

unintentional adherence; however, most of the patient’s non-adherence traits 

were towards intentional reasons. The patient reported ‘sometimes’ forgetting to 
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take their medication, feeling that the medication regimen was an inconvenience 

and also reporting having some difficulty remembering to take medication. The 

most significant reason for non-adherence was sometimes feeling worse when 

taking medication, which was due to some GI discomfort symptoms when taking 

the direct oral anticoagulant (DOAC). The patient reported to not taking the 

prescribed PPI on a regular basis.  After a discussion and MUR, the patient was 

advised to take the PPI on a regular basis; a referral to a social prescriber for 

befriending and support was arranged and the patient was advised on sleep 

hygiene methods. The patient was referred to CBT. A discussion around 

switching the zopiclone to an antidepressant drug was also explored, however 

the patient refused. The patient was very adamant that they were not exhibiting 

any signs of depression or anxiety. The patient also refused to consider using a 

cassette dosing system. At the 3-month follow up, BP was 132/86, O2 saturations 

were 98% and self-reported walking distance remained the same. The patient 

had an ongoing intermittent cough and on examination, there was some evidence 

of bilateral oedema. The patient reported leading a more sedentary lifestyle due 

to the national COVID-19 lockdown. The patient was engaging with CBT but was 

still awaiting referral to the social prescriber. Depression status had improved 

(CUDOS© 20), ranking as minimal. Anxiety was not diagnosed at this point 

(CUXOS© 10). The patient’s self-reported wellbeing had also improved to 

moderate (score 3). This time, medication adherence behaviour was ranked as 

moderate (MMAS-8© 5.75 (i3, u2.75)). The patient displayed both intentional and 

unintentional non-adherence. The patient reported forgetting to take medication 

once in a while, sometimes having difficulty remembering to take the medication 

and still felt like the regimen was an inconvenience. However, the patient no 

longer had any side effects when taking the DOAC due to taking the PPI on a 
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regular basis. After discussion and completing an MUR, it was decided that all 

medication was necessary. Any interventions discussed were refused by the 

patient. At the 6-month follow up, BP was 130/84 mmHg and O2 saturations were 

96%. Cough, walking distance, oedema, wellbeing and medication adherence 

status remained the same compared to the 3-month assessment. He had 

received the referral to the social prescriber and was continuing with CBT. 

Depression (CUDOS© 18) was diagnosed as minimal and anxiety (CUXOS© 6) 

was not diagnosed. Overall, the case was difficult to deal with due to the lack of 

cooperation with advised interventions. 

Case 6: This was a 49-year-old, Caucasian male. The patient was unemployed, 

and the highest level of academic achievement was secondary school. The 

patient had a BMI of 25.4 (overweight). The patient was an occasional drinker 

and a non-smoker. At baseline O2 saturation was 95% and self-reported walking 

distance before getting SOB was 50m. BP at baseline assessment was 188/108 

mmHg. The patient reported a night-time cough/cough when lying down but had 

no oedema on assessment. HF was diagnosed in January 2020. There was no 

diagnosis of depression. Anxiety was diagnosed in 2018. The patient was taking 

lorazepam 500mcg up to four times daily when needed. This medication was 

prescribed on a regular basis. The patient had been admitted to the hospital on 

an emergency basis on 6 occasions for HF in the last year. On assessment, a 

diagnosis of depression was not made (CUDOS© 5), however minimal levels of 

anxiety were diagnosed (CUXOS© 20). Self-reported wellbeing was low (score 

2). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). After a 

discussion and an MUR, it was found that the patient was suffering with health 

anxiety and was therefore taking medication as prescribed. The patient refused 

to trial another medication i.e. SSRI instead of taking the benzodiazepine. The 
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patient was adamant to avoid any medication linked with ‘depression’. The patient 

was referred for CBT. BP was treated as per guidelines. At the 3-month follow 

up, BP was 176/100 mmHg and O2 saturations were 96%. Medication adherence, 

self-reported walking distance and cough status remained the same. On 

examination, there was slight oedema present. The patient reported leading a 

more sedentary lifestyle due to COVID-19 lockdown. There was an improvement 

of the self-reported wellbeing, which was now ranked as moderate (score 3). No 

diagnosis of depression was made (CUDOS© 3), however anxiety levels had 

increased to mild (CUXOS© 24). The patient reported anxiety levels were slightly 

increased due to the COVID-19 pandemic. The patient was carrying out CBT as 

planned but says that this was not helping enough. The patient refused to trial an 

alternative medication and requested to remain on the benzodiazepine. It was 

agreed that CBT would continue. At the 6-month review, BP was 170/94 mmHg, 

O2 saturations were at 98%, and self-reported walking distance had reduced to 

40m before getting SOB. Cough, oedema, wellbeing and medication adherence 

status remained the same. The patient was not diagnosed with depression 

(CUDOS© 5) and anxiety still ranked as mild (CUXOS© 24). From this case, it 

seems apparent that the different types of anxiety also play a crucial role on 

medication adherence behaviours, i.e. health anxiety has an opposite impact on 

medication adherence behaviours, which opposes the hypothesis of the study. 

Patients can also be quite reluctant to trial alternative medications. As with case 

5, this patient also seemed to display some stigma around MH diagnosis, which 

provided a barrier to proper care and alternative options.  

Case 7: This was a 74-year-old, Caucasian male. The patient was retired, and 

the highest level of academic achievement was secondary school. The patient 

had a BMI of 31.2 (obese). The patient was an occasional drinker and smoked 
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20 cigarettes per day. At baseline O2 saturation was 97% and self-reported 

walking distance before getting SOB was 20m. The patient suffered with asthma 

and felt that this was the main cause of SOB. On assessment, BP was 106/64 

mmHg. The patient had an occasional cough and slight oedema on assessment. 

HF was diagnosed in 2003. There was no diagnosis of depression or anxiety. The 

patient had never been admitted to the hospital as an emergency patient for HF 

in the last 5 years. On assessment, a diagnosis of depression and anxiety were 

not made (CUDOS© 3 and CUXOS© 7), medication adherence was high 

(MMAS-8© 8 (i4, u4)) and self-reported wellbeing was good/high (score 4). After 

a discussion and MUR, it was decided that no further action was needed. At 3-

months, medical examination revealed – BP 110/65 mmHg, O2 saturations 98%, 

self-reported walking distance had improved to 25m. Cough, oedema, medication 

adherence and wellbeing status remained the same. The patient remained non-

depressed (CUDOS© 2) and non-anxious (CUXOS© 2). Again, after a discussion 

and MUR, it was decided that no further action needed to be taken. At the final 

review, BP was 112/65 mmHg, O2 saturation was 98% and self-reported walking 

distance had increased to 30m. Cough status remained the same. On 

examination, there was no evidence of oedema. Medication adherence and 

wellbeing scores remained the same. The patient remained non-depressed 

(CUDOS© 1) and non-anxious (CUXOS© 2).  

Case 8: Patient 8 was a 74-year-old, Caucasian male. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 23.9 (normal). The patient was an occasional drinker and 

smoked 15 cigarettes each day. At baseline O2 saturation was 96% and self-

reported walking distance before getting SOB was 30m. BP was 120/60 mmHg. 

The patient had an occasional cough and slight oedema. HF was diagnosed in 
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2012. The patient had COPD and reported that the cough was an ongoing 

symptom during the day also. There was no diagnosis of depression or anxiety. 

The patient had never been admitted to the hospital as an emergency patient in 

the last 5 years for HF. On assessment, the patient was diagnosed as non-

depressed (CUDOS© 2) and non-anxious (CUXOS© 2). Self-reported wellbeing 

was good/high (score 4). Medication adherence was ranked as high (MMAS-8© 

8 (i4, u4)). After a discussion and MUR, it was decided that no further action was 

needed. The patient was seen at the 3-month follow up; on examination, BP was 

130/60 mmHg and O2 saturations was 98%. Cough, oedema, self-reported 

walking distance, medication adherence and wellbeing status remained the 

same. Depression (CUDOS© 1) and anxiety (CUXOS© 2) remained the same. 

At 6-months, the final assessment revealed BP of 128/60 mmHg and O2 

saturations was 99%. Walking distance, wellbeing, cough, oedema, depression 

(CUDOS© 2), anxiety (CUXOS© 1) and medication adherence status remained 

the same. 

Case 9: This was a 68-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 31 (obese). The patient was a teetotaller and a non-smoker. At 

baseline assessment, O2 saturation was 99% and self-reported walking distance 

before getting SOB was 25m. BP was 120/78 mmHg. The patient had an 

occasional cough and slight oedema. HF was diagnosed in 2008. There was a 

diagnosis of depression and anxiety, both made in 1980, treatment involved 

citalopram 40mg daily and diazepam 2mg up to three times daily on a when 

needed basis. The patient had never been admitted to the hospital as an 

emergency patient for MH or HF in the last 5 years. On assessment, a diagnosis 

of mild depression (CUDOS© 27), and anxiety was diagnosed as minimal 
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(CUXOS© 18). Self-reported wellbeing was moderate (score 3). Medication 

adherence was ranked as high (MMAS-8© 8 (i4, u4)). An MUR and a discussion 

were completed, and the agreed outcome was to refer the patient to CBT. At the 

3-month follow up, it was found that the patient did not engage with the CBT. BP 

remained steady at 129/89 mmHg, O2 saturations were at 98%, self-reported 

walking distance had improved and was reported as 30m. Cough and oedema 

status remained the same. Depression (CUDOS© 28) and anxiety (CUXOS© 20) 

symptoms had slightly increased. Self-reported wellbeing had also reduced and 

was now ranked as low (score 2). Also, at 3-months, medication adherence had 

also deteriorated; ranking as low (MMAS-8© 3.75 (i1, u2.27)). After a discussion 

and MUR, it was found that the patient was finding it very difficult coping with the 

nationwide COVID-19 lockdown and had also heard some information about 

specific drugs and how they can cause or make COVID-19 worse, namely 

ramipril. This was the reason for intentional non-adherence. The patient had also 

become more forgetful due to anxiety around the COVID-19 pandemic. After a 

MUR and discussion, surrounding the ACEi and COVID-19 association, it was 

decided that treatment with all medication should continue. A referral to CBT was 

also made. At the final review, BP was 126/84 mmHg, O2 saturation was 98%, 

self-reported walking distance increased to 30m. Cough, oedema and medication 

adherence status remained the same. Self-reported wellbeing had improved to 

being ranked as moderate (score 3). Depression was ranked as mild (CUDOS© 

28) and anxiety was ranked as minimal (CUXOS© 19). The patient did not 

engage with CBT but felt a stabilise her mood stabilise around her concerns with 

her medication.  

Case 10: This was a 90-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 
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had a BMI of 24 (normal). The patient was a teetotaller and a non-smoker. At 

baseline O2 saturation was 95% and self-reported walking distance before getting 

SOB was 3m. BP was 126/77 mmHg. The patient reported a night-time cough 

and no oedema. HF was diagnosed in 2011. There was no diagnosis of 

depression or anxiety. The patient had not been admitted to the hospital as an 

emergency patient for HF in the last 5 years. On assessment, a diagnosis of 

depression or anxiety was not made (CUDOS© 4 and CUXOS© 3). Self-reported 

wellbeing was moderate (score 3). Medication adherence was ranked as high 

(MMAS-8© 8 (i4, u4)). After a discussion and MUR, it was decided that no further 

intervention was needed. Follow up at 3-months revealed BP to be 122/80 mmHg 

and O2 saturations of 96%. Self-reported walking distance remained the same at 

3m, however at this stage the patient reported no night-time cough. There was 

no evidence of oedema. Self-reported wellbeing had also improved to high/good 

(score 4). Again, no diagnosis of depression or anxiety was made (CUDOS© 2 

and CUXOS© 3). Medication adherence remained the same. A discussion and 

MUR took place, and no action was needed. The patient was followed up at 6-

months; BP was 120/80 mmHg, O2 saturations were 97%, self-reported walking 

distance had improved to 4m before getting SOB. Cough, oedema and 

medication adherence status remained the same. There was a reduction in the 

self-reported wellbeing score, which was now ranked as moderate wellbeing 

(scoring 3). No depression or anxiety symptoms were evident (CUDOS© 2 and 

CUXOS© 3).  

Case 11: This was an 80-year-old male, who died before the initial assessment. 

The reason for death was urosepsis. 

Case 12: This was a 79-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 
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had a BMI of 18.4 (underweight). The patient was an occasional drinker and an 

ex-smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was 10m. BP was 150/100 mmHg. The patient reported a 

night-time cough and on examination there was no oedema. HF was diagnosed 

in 2019. A diagnosis of depression and anxiety was made in 2002. The patient 

had been admitted to the hospital as an emergency patient on three occasions 

due to her HF in the last year. The patient had never been admitted to the 

emergency department for her mental health. On assessment, depression was 

ranked as minimal (CUDOS© 18), however anxiety was ranked as severe 

(CUXOS© 51). The patient was already taking mirtazapine 15mg and 

amitriptyline 10mg at night.  Self-reported wellbeing score was 2 (low wellbeing). 

Medication adherence was ranked as very low (MMAS-8© 1.75 (i0, u1.75)). The 

patient exhibited intentional and unintentional non-adherence; with reasons due 

to side effects and a lack of understanding around the condition, where the patient 

would stop taking the medication once experiencing a reduction in CV symptoms 

or anxiety. After discussion and an MUR, the patient refused to increase MH 

medication dosing due to previous side effects in the past. The patient also 

refused referral to the secondary care MH team for her anxiety. The reason given 

was due to this being unhelpful in the past. The patient received full education 

regarding her medication regimen. The patient was also asked to review home 

blood pressure readings, to assess for white coat hypertension. It was agreed to 

review at the planned follow up time at 3-months. At the 3-month follow up, clinic 

BP was 145/95 mmHg. Home BP readings were previously assessed 

independently of the study and the patient was diagnosed with white coat 

hypertension. O2 saturation was 97%, and self-reported walking distance had 

improved to 15m. The patient had an ongoing night-time cough but there was still 
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no evidence of peripheral oedema. Depression score had improved but still 

remained in the minimal category (CUDOS© 15). Anxiety symptoms had also 

improved slightly, but still remained as severe (CUXOS© 45). Wellbeing had also 

improved (3 – moderate wellbeing). The patient’s medication adherence 

behaviour had also improved and was now classed as low, according to the 

MMAS-8© assessment (MMAS-8© 3.75 (i1, u2.75)). The patient reported to still 

feeling hassled about her medication regimen, but no longer stopped medication 

if symptoms were under control. However, the patient still reported to cutting back 

on medication when side effects were experienced. The patient was experiencing 

some nausea and indigestion symptoms when taking rivaroxaban and was still 

taking the PPI intermittently (assuming this was for food-related dyspepsia 

symptoms). Again, the patient received a full review/discussion, including patient 

education and an MUR. No further action was taken at this point. At the 6-month 

follow up, BP was 140/89 mmHg and O2 saturation was 96%. self-reported 

walking distance, cough and oedema status remained the same. Depression and 

wellbeing scores remained the same. There was an improvement to anxiety 

levels (CUXOS© 40), which were now ranked as moderate anxiety. There was 

also an improvement the medication adherence behaviour, (MMAS-8© 5 (i2, u3)). 

This was now ranked as moderate. At this point in the study, the patient reported 

that the only reason for intentional non-adherence was due to running out of 

medication and forgot to order a new prescription and, the fact that they felt 

hassled by the medication regimen. There were no other factors causing non-

adherence.   

Case 13: This was a 94-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 18.6 (normal). The patient was a teetotaller and a non-smoker. At 
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baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 10m. BP was 140/79 mmHg. The patient reported a 

generalised cough and had slight oedema on examination. HF was diagnosed in 

2014. There was no diagnosis of depression or anxiety. The patient had never 

been admitted to the hospital as an emergency for HF in the last 5 years. On 

assessment, the patient was found to be non-depressed (CUDOS© 6) and non-

anxious (CUXOS© 0). Self-reported wellbeing score was ranked as moderate 

(score 3). Medication adherence was ranked as high (MMAS-8© 8 (i4, u14)). After 

a discussion and a MUR, it was decided that no further action was needed. At 

the 3-month follow up, BP was 136/80 mmHg, O2 saturations were 95%, walking 

distance, cough and oedema status remained the same. Depression was now 

diagnosed as minimal (CUDOS© 12), but the patient remained non-anxious 

(CUXOS© 0). There was also a reduction in medication adherence behaviour, 

(MMAS-8© 7 (i4, u3)). The reason for the unintentional non-adherence was due 

to her forgetting to take medication with them when leaving home. After a 

discussion and a MUR, it was found that the patient’s MH was suffering slightly 

due to the COVID-19 pandemic. The patient refused to undertake any CBT/self-

help as they were planning to move in with family members on a permanent basis 

to combat the low mood due to the nationwide lockdown. It was agreed to review 

at 6 month and no further action was taken at this point. At the 6-month follow up, 

BP was 136/82 mmHg, O2 saturations were 96%, sell-reported walking distance, 

wellbeing, cough and oedema status remained the same. There was an 

improvement to her depression symptoms, and after assessment the patient was 

found to be non-depressed (CUDOS© 9) and non-anxious (CUXOS© 0). 

Medication adherence was also high (MMAS-8© 8 (i4, u4)). There were no further 

concerns as the patient had now moved in with family members and her MH had 
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improved over the last few months since the 3-month follow up.  

Case 14: This was an 82-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 34.3 (obese). The patient was a teetotaller and an ex-

smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was reported at 10m. BP was 140/69 mmHg. The patient had 

a generalised cough, but no oedema. A diagnosis of HF was made in 2019. The 

patient had not been diagnosed with depression or anxiety. Over the last 5 years, 

the patient had never been admitted to the hospital as an emergency for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 2) and 

non-anxious (CUXOS© 3). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 140/66 mmHg and O2 saturation 

was 98%. Self-reported walking distance had reduced to 5m. Cough, oedema, 

medication adherence status remained the same. The patient also remained non-

depressed (CUDOS© 1) and non-anxious (CUXOS© 3). Wellbeing score also 

remained the same. Again, no further action was needed, and the patient was 

reviewed at the 6-month follow up point. At 6-months BP was 136/62 mmHg, O2 

saturations were 98%, self-reported walking distance remained at 5m. Cough, 

oedema, medication adherence, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Self-reported wellbeing had improved 

(4 – good/high).  Overall, there were no concerns with regards to the study.  

Case 15: This was a 96-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 26.1 (overweight). The patient was a teetotaller and a non-smoker. 
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At baseline O2 saturation was 95% and self-reported walking distance before 

getting SOB was reported at 5m. BP was 140/79 mmHg. The patient reported a 

cough and had had slight oedema on examination. HF diagnosis was made in 

2008. Depression and anxiety were diagnosed in 2010. The patient was taking 

citalopram 10mg each morning. Over the last 5 years, there had not been any 

admission to the emergency department for HF or MH. On assessment, the 

patient was diagnosed as being moderately depressed (CUDOS© 42) and having 

minimal anxiety (CUXOS© 18). Self-reported wellbeing score was 2 (low 

wellbeing). Medication adherence was ranked as low (MMAS-8© 2.5 (i0, u2.5)). 

The patient exhibited both intentional and unintentional non-adherence towards 

their medication regimen. The patient reported sometimes having difficulty 

remembering to take their medication and also forgetting to take their 

medications. The patient also cut back on medication due to side effects with 

certain drugs, they felt that their regimen was an inconvenience and also admitted 

to stopping medication when they felt better. The patient experienced some GI 

discomfort on taking apixaban, which was a major cause for non-adherence. To 

combat this side effect, a PPI was prescribed, and the patient was reviewed 

appropriately.  After the discussion and MUR, it was advised that the patient could 

be referred for further MH treatment and review. However, the patient refused, 

explaining that counselling had not helped in the past. The patient also refused 

to trial an increased dose of citalopram due to side effects experienced in the 

past. The patient was advised not to cut back on medication when they felt better. 

It was also agreed that the patient would arrange to have medication in a cassette 

dosage system. It was agreed to follow up at the next review point.  At the 3-

month follow up, BP was 140/80 mmHg and O2 saturation was 97%. Self-reported 

walking distance, cough, oedema and self-reported wellbeing status remained 
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the same. The patient’s depression levels reduced to mild (CUDOS© 30) and 

anxiety symptoms improved, and the patient was diagnosed as non-anxious 

(CUXOS© 10). Medication adherence was no ranked as moderate (MMAS-8© 

4.75 (i2, u2.75). The cassette dosing system was helping, and the patient no 

longer felt hassled with the medication regimen. However, the patient had 

forgotten to order an ongoing supply of the PPI and side effects of GI discomfort 

returned once the PPI was stopped. Further supplies of the PPI were issued and 

the patient was advised to continue with this. Again, the patient refused CBT/MH 

intervention. The patient was reviewed at the 6-month follow up point. At 6-

months, BP was 136/78 mmHg, O2 saturations were 96% and self-reported 

walking distance remained at 5m. Cough and oedema status remained the same. 

Depression status continued to improve (CUDOS© 24) however; symptoms were 

still ranked as mild. The patient remained non-anxious (CUXOS© 8). Wellbeing 

also improved as was now ranked as moderate (score 3). Medication adherence 

was now ranked as moderate. The patient’s intentional and unintentional non-

adherence behaviours had both improved. With issues surrounding difficulty 

remembering to take medication (once in a while) and feeling that taking 

medication was an inconvenience. However, all other aspects 

improved/resolved.  

Case 16: This was a 51-year-old, Caucasian male. The patient was unemployed, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 34.8 (obese). The patient was an occasional drinker and 

non-smoker. At baseline O2 saturation was 99% and self-reported walking 

distance before getting SOB was reported at 20m. BP was 131/82 mmHg. The 

patient had an occasional cough. On examination there was slight pitting 

oedema. HF diagnosis was made in 2014. There was no diagnosis of depression 
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or anxiety. Over the last 5 years, they had been admitted to the hospital as an 

emergency patient for HF on one occasion. On assessment, the patient was 

diagnosed as non-depressed (CUDOS© 4) and non-anxious (CUXOS© 1). Self-

reported wellbeing score was 4 (good/high wellbeing). Medication adherence was 

ranked as high (MMAS-8© 8 (i4, u4)). There were no concerns, and no further 

action was needed after the discussion and MUR. At the 3-month follow up, BP 

was 130/78 mmHg and O2 saturation was 98%. Self-reported walking distance 

remained the same at 20m. Cough, oedema and medication adherence status 

remained the same. The patient also remained non-depressed (CUDOS© 2) and 

non-anxious (CUXOS© 0). Wellbeing score also remained the same. Again, no 

further action was needed, and the patient was reviewed at the 6-month follow 

up point. At 6-months BP was 128/71 mmHg, O2 saturations were 98%, self-

reported walking distance remained improved and was now reported as 25m. At 

this point, the patient reported that there was no cough in the previous 3 months. 

Oedema, medication adherence, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Self-reported wellbeing also remained 

the same. Overall, there were no concerns with regards to the study.  

Case 17: This was a 65-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 27.6 (overweight). The patient was a teetotaller and smoked 9 

cigarettes each day. At baseline O2 saturation was 97% and self-reported walking 

distance before getting SOB was reported at 25m. BP was 124/79 mmHg. The 

patient reported an occasional cough and on examination had pitting oedema. 

HF diagnosis was made in 2013. Depression was diagnosed in 2004 and anxiety 

in 2013. The patient also suffered with insomnia. The patient took amitriptyline 

30mg at night. Over the last 5 years, there had not been any admission to the 
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emergency department for HF or MH. On assessment, the patient was diagnosed 

as mildly depressed (CUDOS© 25) and also had minimal levels of anxiety 

(CUXOS© 12). Self-reported wellbeing score was 3 (moderate wellbeing). 

Medication adherence was ranked as low (MMAS-8© 2.5 (i1, u1.5)). The patient 

displayed a mixture of both intentional and unintentional non-adherence. The 

reasons being - feeling that their treatment plan was an inconvenience, having 

difficulty remembering to take their medication, forgetting to take their medication 

and also cutting back on drugs due to side effects. The patient was advised to 

arrange to have their medication in a cassette dosing system. MH intervention for 

a referral to CBT was refused, as the patient felt that on a previous engagement 

with CBT, the therapist was not very understanding. In regard to the experienced 

side effects, the patient reported that on the days of taking the statin, symptoms 

of sleeping difficulty increased. It was advised that the dose of the statin could be 

taken slightly earlier in the evening to help avoid sleep disturbances. At the 3-

month follow up, BP was 120/70 mmHg and O2 saturation was 97%. Self-reported 

walking distance had reduced to 15m. The patient reported that this was because 

of an increased sedentary lifestyle due to the national lockdown. Cough, oedema 

and wellbeing status remained the same. The patient also remained mildly 

depressed (CUDOS© 22) and non-anxious (CUXOS© 8). Medication adherence 

improved and was now ranked as moderate (MMAS-8© 4.75 (i2, u2.75)). The 

patient no longer felt hassled with their medication regimen and only had difficulty 

remembering to take their medication once in a while. The patient was still 

experiencing sleep difficulty when taking the statin. It was decided to switch the 

statin to one with a longer half-life, so it could be taken earlier in the day. The 

patient was also willing to engage with CBT at this point in the study. At 6-months, 

BP was 126/77 mmHg, O2 saturations were 97% and self-reported walking 



  

Student ID: 0619994  260 

 

distance had further reduced to 10m. The patient reported an ongoing sedentary 

lifestyle due to the COVID-19 restrictions. Cough, oedema and wellbeing status 

remained the same. Depression was now ranked as minimal (CUDOS© 16), and 

there was no diagnosis of anxiety (CUXOS© 7). Medication adherence behaviour 

improved; however, it was still ranked as moderate (MMAS-8© 6.75 (i4, u2.75)). 

The patient no longer exhibited intentional non-adherence. Unintentional non-

adherence was due to sometimes forgetting to take medication and having 

difficulty remembering to take their medication (once in a while). The patient no 

longer suffered with any side effects and was getting along well with the new 

statin. There were no further concerns.  

Case 18: This was a 70-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 25.9 (overweight). The patient was an occasional drinker and ex-

smoker. At baseline O2 saturation was 97% and self-reported walking distance 

before getting SOB was reported at 30m. BP was 145/85 mmHg. The patient had 

an occasional cough. On examination there was no oedema. HF diagnosis was 

made in 2009. There was no diagnosis of depression or anxiety. Over the last 5 

years, the patient had not been admitted to the hospital as an emergency patient 

for HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 

1) and non-anxious (CUXOS© 0). Self-reported wellbeing score was 5 (very good 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 148/89 mmHg and O2 saturation 

was 97%. Self-reported walking distance remained the same at 30m. Cough, 

oedema and medication adherence status remained the same. The patient also 

remained non-depressed (CUDOS© 0) and non-anxious (CUXOS© 1). Wellbeing 
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score had reduced to 4 (good/high). Again, no further action was needed, and 

the patient was reviewed at the 6-month follow up point. At 6-months BP was 

120/72 mmHg, O2 saturations were 98%, self-reported walking distance had 

improved to 40m. Cough, oedema, medication adherence, depression (CUDOS© 

0), and anxiety (CUXOS© 0) status remained the same. Self-reported wellbeing 

also remained the same. Overall, there were no concerns with regards to the 

study.  

Case 19: This Patient 58 was a 69-year-old, Caucasian male. The patient was 

retired, and their highest level of academic achievement was secondary school. 

The patient had a BMI of 28.7 (overweight). The patient was a teetotaller and 

reported to smoke 30 cigarettes each day. At baseline O2 saturation was 98% 

and self-reported walking distance before getting SOB was reported at 50m. BP 

was 137/59 mmHg. The patient reported no cough and had no oedema on 

examination. HF diagnosis was made in 2015. The patient was diagnosed with 

depression in 2005 and with anxiety in 2014. But both of these conditions had 

resolved. The patient was taking no medication for MH. Over the last 5 years, 

there had not been any admission to the emergency department for HF or MH. 

On assessment, the patient was diagnosed as non-depressed (CUDOS© 2) and 

non-anxious (CUXOS© 3). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as moderate (MMAS-8© 6.5 (i3, 

u3.5)). The reason for unintentional non-adherence, was due to the fact that the 

patient sometimes had difficulty remembering to take their medication. The 

reason for intentional non-adherence was due to the fact the patient felt hassled 

with their medication regimen. The patient was advised to use a cassette dosing 

system to help manage their regimen. No further intervention was needed. At the 

3-month follow up, BP was 135/64 mmHg and O2 saturation was 98%. Self-
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reported walking distance, cough and oedema status remained the same. 

Wellbeing had improved to good/high 9score 4). Medication adherence status 

also improved and was now ranked as high (MMAS-8© 7.75 (i4, u3.75)). The 

reason for unintentional non-adherence was due to the patient finding it difficult 

to remember to take their medication once in a while. The patient also remained 

non-depressed (CUDOS© 2) and non-anxious (CUXOS© 2). Again, no further 

action was needed, and the patient was reviewed at the 6-month follow up point. 

At 6-months, BP was 144/88 mmHg, O2 saturations were 97% and self-reported 

walking distance remained the same. Cough, oedema and wellbeing status 

remained the same. Medication adherence was still ranked as high (MMAS-8© 8 

(i4, u4)). The patient reported to feeling comfortable with the cassette dosing 

system and had no difficulty remembering to take their medication. Depression 

(CUDOS© 0), and anxiety (CUXOS© 0) status remained the same. Overall, there 

were no further concerns with regards to the study.  

Case 20: This was a 64-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 42.3 (obese). The patient was an occasional drinker and a non-

smoker. At baseline O2 saturation was 99% and self-reported walking distance 

before getting SOB was reported at 40m. BP was 122/78 mmHg. The patient 

reported no cough, but on examination had pitting oedema (grade 3). HF 

diagnosis was made in 1997. Depression was diagnosed in 1970 and anxiety 

was diagnosed in 1992. The patient was taking citalopram 20mg daily. Over the 

last 5 years, there had been 3 admissions to the emergency department for HF. 

On assessment, the patient was diagnosed as being minimally depressed 

(CUDOS© 20) and non-anxious (CUXOS© 9). Self-reported wellbeing score was 

3 (moderate wellbeing). Medication adherence was ranked as low (MMAS-8© 
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3.75 (i1, u2.75)). After the discussion and MUR, it was found that the reason for 

intentional non-adherence was due to feeling hassled with the regimen and 

cutting back on medication due to side effects. Unintentional non-adherence was 

due to sometimes forgetting to take medication and also having difficulty 

remembering to take their medication once in a while. The patient was referred 

for CBT. The patient reported GI side effects when taking the DOAC and was not 

taking the prescribed PPI on a regular basis. The patient was also advised to use 

a cassette dosing system to aid their medication regimen. In regard to the pitting 

oedema, the patient was referred to their GP for assessment and consideration 

of dose up-titration of diuretic medication. At the 3-month follow up, BP was 

120/78 mmHg and O2 saturation was 98%. Self-reported walking distance 

reduced to 25m, the reason the patient provided was due to leading a more 

sedentary lifestyle due to the national lockdown. Cough and oedema status 

remained the same. The patient also remained minimally depressed (CUDOS© 

19), with a 1-point improvement to the CUDOS© score. The patient remained 

non-anxious (CUXOS© 3). The patient was advised to continue with CBT. 

Wellbeing had improved and was now ranked as good/high (score 4). Medication 

adherence had improved and was now ranked as moderate (MMAS-8© 6 (i3, 

u3)).  The reason for intentional non-adherence was due to the patient feeling 

that their regimen was inconvenient. The reason for unintentional non-adherence 

was due to the patient sometimes forgetting to take their medication. The patient 

had not yet arranged their medication in a cassette dosing system. There had 

been no change to medication doses in order to better manage peripheral 

oedema symptoms. At 6-months, BP was 132/62 mmHg, O2 saturations were 

98% and self-reported walking distance had improved to 30m. Cough, oedema 

and wellbeing status remained the same. Depression was again diagnosed as 
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minimal (CUDOS© 15), and the patient also remained non-anxious (CUXOS© 3). 

Medication adherence was now ranked as high (MMAS-8© 7 (i3, u4)). The patient 

had arranged the cassette dosing system and no longer forgot to take their 

medication but still felt hassled with their regimen. A polypharmacy review 

determined that no medication could be stopped, and the patient was advised to 

continue with all drugs. Overall, there were no concerns with regards to the study.  

Case 21: This was a 61-year-old, Caucasian male. The patient was unemployed, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 28.1 (overweight). The patient was an occasional drinker 

and ex-smoker. At baseline O2 saturation was 97% and self-reported walking 

distance before getting SOB was reported at 50m. BP was 150/90 mmHg. The 

patient had no cough and no oedema. HF diagnosis was made in 2001. The 

patient had not been diagnosed with depression or anxiety. Over the last 5 years, 

there had not been any admission to the hospital as an emergency patient for 

HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 0) 

and non-anxious (CUXOS© 4). Self-reported wellbeing score was 4 (good 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 146/86 mmHg and O2 saturation 

was 98%. Self-reported walking distance remained the same at 50m. Cough, 

oedema, wellbeing and medication adherence status remained the same. The 

patient also remained non-depressed (CUDOS© 0) and non-anxious (CUXOS© 

0). Again, no further action was needed, and the patient was reviewed at the 6-

month follow up point. At 6-months BP was 118/78 mmHg, O2 saturations were 

99%. Cough, oedema, walking distance, medication adherence, wellbeing, 

depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained the same. 
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Overall, there were no concerns with regards to the study.  

Case 22: This was a 55-year-old, Caucasian male. The patient was unemployed, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 29.3 (overweight). The patient was a weekly drinker and a 

non-smoker. At baseline O2 saturation was 95% and self-reported walking 

distance before getting SOB was reported at 50m. BP was 145/86 mmHg. The 

patient reported an occasional cough and had no oedema on examination. HF 

diagnosis was made in 2018. There was no diagnosis of depression or anxiety. 

Over the last 5 years, there had been no admission to the emergency department 

for HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 

4) and non-anxious (CUXOS© 0). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as moderate (MMAS-8© 5 (i3, 

u2)). After the discussion and MUR, it was found that the reason for intentional 

non-adherence was due to the fact that the patient had missed taking their 

medication in the last 2 weeks. The reason for unintentional non-adherence was 

due to the facts that the patient sometimes forgot to take their medication and 

also forgot to take their medication when they stayed away from home for a few 

days. The patient was advised to use a cassette dosing system to help them with 

adherence. At the 3-month follow up, BP was 145/88 mmHg and O2 saturation 

was 97%. Self-reported walking distance had reduced to 40m. Cough and 

oedema status remained the same. Wellbeing had improved and was now 

good/high (score 4). Medication adherence was now ranked as moderate 

(MMAS-8© (i4, u2.75)). The reason for unintentional non-adherence was due to 

the patient forgetting to take their medication sometimes and also having difficulty 

remembering to take their medication. The patient also remained non-depressed 

(CUDOS© 2) and non-anxious (CUXOS© 0). The patient was advised to continue 
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with the cassette dosing system and use a reminder system to help aid 

adherence behaviour. At 6-months, BP was 145/82 mmHg, O2 saturations were 

99% and self-reported walking distance improved to 50m. Cough, oedema, 

wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained 

the same. The patient had been using a reminder system and the cassette dosing 

system and medication adherence was now ranked as high (MMAS-8© 8 (i4, 

u4)). Overall, there were no concerns with regards to the study.  

Case 23: This was an 88-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 26.2 (overweight). The patient was a teetotaller and non-

smoker. At baseline O2 saturation was 97% and self-reported walking distance 

before getting SOB was reported at 20m. BP was 140/86 mmHg. The patient had 

a cough on lying down and slight oedema on examination. HF diagnosis was 

made in 1997. The patient had not been diagnosed with depression or anxiety. 

Over the last 5 years, the patient had not been admitted to the hospital as an 

emergency patient for HF. On assessment, the patient was diagnosed as non-

depressed (CUDOS© 1) and non-anxious (CUXOS© 3). Self-reported wellbeing 

score was 3 (moderate wellbeing). Medication adherence was ranked as high 

(MMAS-8© 7.75 (i4, u3.75)). The reason for unintentional non-adherence was 

due to the fact that the patient had difficulty remembering to take their medication 

once in a while. After the discussion and MUR, the patient was advised to use a 

reminder system to aid adherence. At the 3-month follow up, BP was 140/84 

mmHg and O2 saturation was 96%. Self-reported walking distance remained the 

same at 20m. Cough and oedema status remained the same. Self-reported 

wellbeing had improved to good (score 4). Medication adherence status also 

improved (MMAS-8© 8 (i4, u4)). The patient had been utilising a reminder system 
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which had helped improve adherence behaviour. The patient remained non-

depressed (CUDOS© 1) and non-anxious (CUXOS© 2). No further action was 

needed, and the patient was reviewed at the 6-month follow up point. At 6-months 

BP was 140/84 mmHg, O2 saturations were 99%. Walking distance had reduced 

to 15m. Cough, oedema, medication adherence, wellbeing, depression 

(CUDOS© 0), and anxiety (CUXOS© 2) status remained the same. The patient 

reported that they had become more sedentary due to the national lockdown due 

to COVID-19. Overall, there were no concerns with regards to the study.  

Case 24: This was an 89-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 29.7 (overweight). He was a teetotaller and a non-smoker. At 

baseline O2 saturation was 97% and self-reported walking distance before getting 

SOB was reported at 10m. BP was 129/69 mmHg. The patient had a cough and 

pitting oedema on examination. HF diagnosis was made in 2004. The patient had 

not been diagnosed with depression or anxiety. Over the last 5 years, the patient 

had not been admitted to the hospital as an emergency patient for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 1) and 

non-anxious (CUXOS© 0). Self-reported wellbeing score was 4 (good wellbeing). 

Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). There were no 

concerns, and no further action was needed after the discussion and MUR. At 

the 3-month follow up, BP was 130/70 mmHg and O2 saturation was 97%. Self-

reported walking distance remained the same at 10m. Cough, oedema, wellbeing 

and medication adherence status remained the same. The patient also remained 

non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no further 

action was needed, and the patient was reviewed at the 6-month follow up point. 

At 6-months BP was 138/81 mmHg, O2 saturations were 96%. Cough, oedema, 
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walking distance, medication adherence, wellbeing, depression (CUDOS© 0), 

and anxiety (CUXOS© 0) status remained the same. Overall, there were no 

concerns with regards to the study.  

Case 25: This was a 63-year-old, Caucasian female. The patient was employed 

in the sales department, and their highest level of academic achievement was 

secondary school. The patient had a BMI of 25.2 (overweight). The patient was 

an occasional drinker and a non-smoker. At baseline O2 saturation was 98% and 

self-reported walking distance before getting SOB was reported at 30m. BP was 

130/80 mmHg. The patient had no cough and no oedema on examination. HF 

diagnosis was made in 2017. The patient had not been diagnosed with 

depression or anxiety. Over the last 5 years, there was no admission to the 

hospital as an emergency patient for HF. On assessment, the patient was 

diagnosed as non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Self-

reported wellbeing score was 3 (moderate wellbeing). Medication adherence was 

ranked as high (MMAS-8© 8 (i4, u4)). There were no concerns, and no further 

action was needed after the discussion and MUR. At the 3-month follow up, BP 

was 133/81 mmHg and O2 saturation was 99%. Self-reported walking distance 

had improved and was now reported as 40m. The patient also reported the 

development of a night-time cough over the last month and on examination there 

was evidence of slight oedema. However, wellbeing score had increased to good 

(score 4). Medication adherence status remained the same. The patient also 

remained non-depressed (CUDOS© 1) and non-anxious (CUXOS© 2). The 

patient was referred for intervention to their GP for further assessment of the 

cough and new onset oedema. With regards to the study, no further action was 

needed, and the patient was reviewed at the 6-month follow up point. At 6-months 

BP was 130/71 mmHg, O2 saturations were 99%. At this point in the study, there 
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was no longer any evidence of oedema and the patient reported that this had 

resolved by itself. However, the patient had an ongoing night-time cough. Walking 

distance reduced further to 30m. Medication adherence, depression (CUDOS© 

0), and anxiety (CUXOS© 0) status remained the same. The patient reported 

overall wellbeing as very good (score 5). The patient reported that during the 

national lockdown, there was more time spent at home, however this meant the 

patient was leading a more sedentary lifestyle. Overall, there were no concerns 

with regards to her mental health.  

Case 26: This was a 42-year-old, Caucasian female. The patient was employed 

as a receptionist, and their highest level of academic achievement was secondary 

school. The patient had a BMI of 22 (normal). The patient was an occasional 

drinker and smoked 14 cigarettes each day. At baseline O2 saturation was 99% 

and the patient reported no restriction in walking distance before getting SOB. BP 

was 110/78 mmHg. The patient reported no cough and had no oedema on 

examination. HF diagnosis was made in 2018. A diagnosis of depression and 

anxiety were both made in 2003. The patient was taking the newly developed 

drug sacubitril 24mg/valsartan 26mg twice daily. There was no prescribed 

medication for MH. Over the last 5 years, there had been one admission to the 

emergency department for HF. There were no emergency admissions in the last 

5 years for MH. On assessment, the patient was diagnosed as non-depressed 

(CUDOS© 6) but was diagnosed with minimal levels of anxiety (CUXOS© 20). 

Self-reported wellbeing score was 4 (good/high wellbeing). Medication 

adherence was ranked as moderate (MMAS-8© 5.75 (i4, u1.75)). The reason for 

unintentional non-adherence was due to the facts that the patient sometimes 

forgot to take their medication and also had difficulty remembering to take their 

medication once in a while. The patient also explained that they sometimes forgot 
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to take their medication when leaving home, especially when going to work each 

day. After the discussion and MUR it was agreed that the patient would be 

referred for CBT. The patient was advised to use a small cassette dosing system 

in order to improve medication adherence.  At the 3-month follow up, BP was 

110/80 mmHg and O2 saturation was 99%. Self-reported walking distance 

remained the same. Medication adherence had improved to high (MMAS-8© 8 

(i4, u4)). The cassette dosing system had managed to improve adherence. The 

patient reported that their self-reported wellbeing had improved to 5 (good/high). 

Oedema status remained the same. At this point the patient reported that they 

had developed a night-time cough. The patient also remained non-depressed 

(CUDOS© 0) and minimally anxious (CUXOS© 14). No further action was 

needed with regards to medication adherence. However, the patient was 

reviewed further with regards to their night-time cough and also advised to 

continue with CBT. At 6-months, BP was 130/80 mmHg and O2 saturations were 

98%. Self-reported walking distance remained unchanged. The patient reported 

that their night-time cough had resolved spontaneously. Oedema status 

remained the same. Medication adherence and self-reported wellbeing remained 

the same. The patient remained non-depressed (CUDOS© 0), and at this point 

in the study, the patient was also diagnosed as non-anxious (CUXOS© 4). 

Overall, there were no concerns with regards to the study.  

Case 27: This was a 92-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 23.4 (normal). The patient was a teetotaller and a non-smoker. At 

baseline O2 saturation was 99% and self-reported walking distance before getting 

SOB was reported at 2m. BP was 130/63 mmHg. The patient had an occasional 

cough, but no oedema. HF was diagnosed in 2013. The patient had not been 
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diagnosed with depression or anxiety. Over the last 5 years, there was no 

admission to the hospital as an emergency patient for HF. On assessment, the 

patient was diagnosed as non-depressed (CUDOS© 1) and non-anxious 

(CUXOS© 0). Self-reported wellbeing score was 3 (moderate wellbeing). 

Medication adherence was ranked as high (MMAS-8© 7.75 (i4, u3.75)). The 

reason for the unintentional non-adherence was due to the patient having 

difficulty remembering to take their medication once in a while. The patient was 

advised to leave visible reminders around the house to aid memory. There were 

no other concerns, and no further action was needed after the discussion and 

MUR. At the 3-month follow up, BP was 131/66 mmHg and O2 saturation was 

95%. Self-reported walking distance had increased to 5m. Cough and oedema 

status remained the same. The patient also remained non-depressed (CUDOS© 

1) and non-anxious (CUXOS© 1). Wellbeing score also remained the same. 

However, medication adherence improved (MMAS-8© 8 (i4, u4). Again, no 

further action was needed, and the patient was reviewed at the 6-month follow 

up point. At 6-months BP was 114/84 mmHg, O2 saturations were 96%, self-

reported walking distance remained at 5m. This time, cough had changed to an 

occasional night-time cough. On examination, there was still no evidence of 

oedema. MMAS-8©, depression (CUDOS© 0), and anxiety (CUXOS© 4) status 

remained the same. Overall, there were no concerns with regards to the study.  

Case 28: This was an 83-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 32.8 (obese). The patient was a teetotaller and a non-

smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was reported at 5m. BP was 151/95 mmHg. The patient 

reported a night-time cough but had no oedema. There was a diagnosis of HF in 
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2014. There had not been a diagnosis of depression or anxiety. Over the last 5 

years, there had never been any admission to the hospital as an emergency 

patient for HF. On assessment, the patient was diagnosed as non-depressed 

(CUDOS© 1) and non-anxious (CUXOS© 0). Self-reported wellbeing score was 

3 (moderate wellbeing). Medication adherence was ranked as high (MMAS-8© 8 

(i4, u4)). There were no concerns, and no further action was needed after the 

discussion and MUR. At the 3-month follow up, BP was 150/88 mmHg and O2 

saturation was 98%. Self-reported walking distance remained at 5m. Cough, 

oedema and MMAS-8© status remained the same. The patient also remained 

non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Wellbeing score 

also remained the same. Again, no further action was needed, and the patient 

was reviewed at the 6-month follow up point. At 6-months BP was 130/60 mmHg, 

O2 saturations were 99%, self-reported walking distance remained at 5m. Cough, 

oedema, MMAS-8©, wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 

1) status remained the same. Overall, there were no concerns with regards to the 

study.  

Case 29: This was an 83-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 38.1 (obese). The patient was a daily drinker and a non-

smoker. At baseline O2 saturation was 97% and self-reported walking distance 

before getting SOB was reported at 10m. BP was 133/79 mmHg. The patient 

reported no cough but had oedema on examination. HF diagnosis was made in 

2003. A diagnosis of depression and anxiety were both made in 2005. The patient 

was taking fluoxetine 20mg daily. Over the last 5 years, there had not been any 

admission to the emergency department for HF or MH. On assessment, the 

patient was diagnosed as moderately depressed (CUDOS© 34) and minimally 
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anxious (CUXOS© 14). Self-reported wellbeing score was 2 (low wellbeing). 

Medication adherence was ranked as low (MMAS-8© 2.5 (i1, u1.5)). The reason 

for unintentional non-adherence was due to the facts that the patient reported 

sometimes forgetting to take their medication, forgetting to take their medication 

the day before and sometimes having difficulty remembering to take their 

medication. The reasons for intentional non-adherence were due to the fact that 

the patient stopped taking their medication for reasons other than forgetting, 

cutting back on medication due to feeling worse when taking it, and feeling like 

their regimen was inconvenient. After the discussion and MUR, it was agreed that 

a referral to the MH team was needed. The patient was also advised to arrange 

a cassette dosing system for their medication. It was also found that the patient 

took their furosemide 40mg in the late evening and complained of nocturia. The 

patient was advised to take the furosemide in the morning to avoid interruption of 

sleep. At the 3-month follow up, BP was 138/80 mmHg and O2 saturation was 

99%. Self-reported walking distance, cough, oedema and wellbeing status 

remained the same. At 3-months the patient had received the referral to the MH 

team and was undergoing talking therapy/psychotherapy. On assessment, the 

patient was now diagnosed as mildly depressed (CUDOS© 28) and minimally 

anxious (CUXOS© 14). Medication adherence had improved and was now 

ranked as moderate (MMAS-8© 5.5 (i3, u2.5)). The only reason for intentional 

non-adherence was due to the patient not taking their medication over the last 2 

weeks, the patient reported that they had run out of their medication there missed 

a dose. Unintentional non-adherence was due to sometimes forgetting to take 

medication and sometimes having difficulty remembering to take medication. The 

patient reported that they still had not arranged a cassette dosing system to 

manage their medication. The patient was advised to arrange this. At 6-months, 
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BP was 140/82 mmHg and O2 saturations were 98%. Self-reported walking 

distance, cough and oedema status remained the same. Self-reported wellbeing 

improved and was now moderate (score 3). Depression was diagnosed as 

minimal (CUDOS© 20), but the patient was diagnosed as non-anxious (CUXOS© 

10). Medication adherence had improved but was still ranked as moderate 

(MMAS-8© 6 (i3, u3)). Unintentional non-adherence was due to sometimes 

forgetting to take medication, and intentional non-adherence was due to finding 

their medication regimen inconvenient. However, the patient reported to taking 

their medication on a regular basis and there were no other concerns. 

Case 30: This was a 65-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 37.3 (obese). The patient was a teetotaller and a current smoker, 

reporting to smoke 15 cigarettes a day. At baseline O2 saturation was 97% and 

self-reported walking distance before getting SOB was reported at 50m. BP was 

140/78 mmHg. The patient had no cough, but on examination had pitting oedema. 

HF was diagnosed in 2016. The patient had not been diagnosed with depression 

or anxiety. Over the last 5 years, there had been admission to the hospital as an 

emergency patient for HF on one occasion. On assessment, the patient was 

diagnosed as non-depressed (CUDOS© 0) and non-anxious (CUXOS© 3). Self-

reported wellbeing score was 3 (moderate wellbeing). Medication adherence was 

ranked as high (MMAS-8© 7 (i4, u3)). The reason for unintentional non-

adherence was because the patient reported sometimes forgetting to take 

medication when travelling. The patient was advised to use a reminder system 

when leaving home. There were no other concerns, and no further action was 

needed after the discussion and MUR. At the 3-month follow up, BP was 142/80 

mmHg and O2 saturation was 96%. Self-reported walking distance, cough, 



  

Student ID: 0619994  275 

 

oedema and wellbeing status remained the same. Medication adherence 

improved (MMAS-8© 8 (i4, u4)). The patient also remained non-depressed 

(CUDOS© 4) and non-anxious (CUXOS© 0). Again, no further action was 

needed, and the patient was reviewed at the 6-month follow up point. At 6-months 

BP was 134/76 mmHg, O2 saturations were 97%, self-reported walking distance 

remained at 50m. Cough, oedema, MMAS-8©, depression (CUDOS© 0), and 

anxiety (CUXOS© 0) status remained the same. Self-reported wellbeing also 

remained the same. Overall, there were no concerns with regards to the study.  

Case 31: This was a 72-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 32 (obese). The patient was a teetotaller and a non-smoker. At 

baseline O2 saturation was 99% and self-reported walking distance before getting 

SOB was reported at 20m. BP was 135/81 mmHg. The patient had no cough and 

no oedema. HF was diagnosed in 2019. The patient had not been diagnosed with 

depression or anxiety. Over the last 5 years, the patient had been admitted to the 

hospital as an emergency patient for HF a total of 6 times. On assessment, the 

patient was diagnosed as non-depressed (CUDOS© 4) and non-anxious 

(CUXOS© 0). Self-reported wellbeing score was 4 (good/high wellbeing). 

Medication adherence was ranked as high (MMAS-8© 7 (i3, u4)). The reason for 

intentional non-adherence was due to the fact that the patient felt that taking their 

medication was an inconvenience. The patient was advised to use a cassette 

dosage system to make taking their medication easier. There were no other 

concerns, and no further action was needed after the discussion and MUR. At 

the 3-month follow up, BP was 135/80 mmHg and O2 saturation was 98%. Self-

reported walking distance, cough, and oedema status remained the same. 

Medication adherence had improved (MMAS-8© 8 (i4, u3)). The patient also 
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remained non-depressed (CUDOS© 2) and non-anxious (CUXOS© 1). Wellbeing 

score had reduced to moderate (score 3). The patient reported that their overall 

wellbeing had reduced due to the national lockdown during the COVID-19 

pandemic. Again, no further action was needed, and the patient was reviewed at 

the 6-month follow up point. At 6-months BP was 130/80 mmHg, O2 saturations 

were 99%, self-reported walking distance had increased to 30m before becoming 

SOB. Cough, oedema, MMAS-8©, depression (CUDOS© 1), anxiety (CUXOS© 

0) and wellbeing status remained the same. Overall, there were no concerns with 

regards to the study.  

Case 32: This was a 72-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 30.1 (obese). The patient was a teetotaller and a non-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 30m. BP was 136/84mmHg. The patient had an occasional 

cough and slight oedema. HF was diagnosed in 2016. There was no diagnosis of 

depression or anxiety. Over the last 5 years, the patient had been admitted to the 

hospital as an emergency patient for HF on one occasion. On assessment, the 

patient was diagnosed as non-depressed (CUDOS© 0) and non-anxious 

(CUXOS© 0). Self-reported wellbeing score was 5 (good/high wellbeing). 

Medication adherence was ranked as high (MMAS-8© 7 (i3, u4)). Intentional non-

adherence was due to the patient feeling that taking their medication was an 

inconvenience. The patient was advised to use a cassette dosing system to make 

their regimen easier. There were no other concerns, and no further action was 

needed after the discussion and MUR. At the 3-month follow up, BP was 136/82 

mmHg and O2 saturation was 98%. Self-reported walking distance, cough and 

oedema status remained the same. Medication adherence had improved since 
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the patient was using a cassette dosing system (MMAS-8© 8 (i4, u4)). The patient 

also remained non-anxious (CUXOS© 0). However, the patient was diagnosed 

with minimal depression (CUDOS© 12). Wellbeing score had also reduced to 3 

(moderate wellbeing). Depression symptoms and a reduction in overall wellbeing 

had been caused by the national lockdown during the COVID-19 pandemic. The 

patient refused to try any intervention and wanted to employ a watch and wait 

plan. Therefore, no further action was needed, and the patient was reviewed at 

the 6-month follow up point. At 6-months BP was 132/80 mmHg, O2 saturations 

were 99% and self-reported walking distance remained at 30m. Cough, oedema 

and medication adherence remained the same. Depression was not diagnosed 

at this point in the study (CUDOS© 9), and the patient remained non-anxious 

(CUXOS© 0). Self-reported wellbeing remained the same (score 3). Overall, 

there were no concerns with regards to the study.  

Case 33: was a 63-year-old female, who died from renal failure before the 

baseline consultations. 

Case 34: This was an 86-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 20 (normal). The patient was a teetotaller and a non-smoker. 

At baseline O2 saturation was 97% and self-reported walking distance before 

getting SOB was reported at 5m. BP was 122/80 mmHg. The patient had an 

occasional cough, but no oedema. HF was diagnosed in 2015. The patient had 

not been diagnosed with depression or anxiety. Over the last 5 years, the patient 

had never been admitted to the hospital as an emergency patient for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 5) and 

non-anxious (CUXOS© 6). Self-reported wellbeing score was 4 (good/high 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 
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There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 120/80 mmHg and O2 saturation 

was 96%. Self-reported walking distance, cough, oedema and medication 

adherence status remained the same. The patient also remained non-depressed 

(CUDOS© 3) and non-anxious (CUXOS© 6). Wellbeing score also remained the 

same. Again, no further action was needed, and the patient was reviewed at the 

6-month follow up point. At 6-months BP was 118/78 mmHg, O2 saturations were 

96%, self-reported walking distance, wellbeing, cough, oedema and medication 

adherence status remained the same. The patient also remained non-depressed 

(CUDOS© 2), and non-anxious (CUXOS© 3). Overall, there were no concerns 

with regards to the study.  

Case 35: This was a 98-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 30.4 (obese). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 97% and self-reported walking distance before getting 

SOB was reported at 2m. BP was 145/75 mmHg. The patient had a night-time 

cough and slight oedema. HF was diagnosed in 2019. The patient had not been 

diagnosed with depression or anxiety. Over the last 5 years, the patient had never 

been admitted to the hospital as an emergency patient for HF. On assessment, 

the patient was diagnosed as non-depressed (CUDOS© 3) and non-anxious 

(CUXOS© 1). Self-reported wellbeing score was 4 (good/high wellbeing). 

Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). There were no 

concerns, and no further action was needed after the discussion and MUR. At 

the 3-month follow up, BP was 146/85 mmHg and O2 saturation was 95%. Self-

reported walking distance had improved slightly to 3m. Cough, oedema, 

medication adherence status and wellbeing remained the same. The patient also 
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remained non-depressed (CUDOS© 4) and non-anxious (CUXOS© 4). Again, no 

further action was needed, and the patient was reviewed at the 6-month follow 

up point. At 6-months BP was 140/80 mmHg, O2 saturations were 96%, self-

reported walking distance remained at 3m. Cough, oedema, medication 

adherence and wellbeing status remained the same. Depression (CUDOS© 3), 

and anxiety (CUXOS© 2) status remained the same. Overall, there were no 

concerns with regards to the study.  

Case 36: This was a 78-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 38.8 (obese). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 94% and self-reported walking distance before getting 

SOB was reported at 20m. BP was 129/72 mmHg. The patient had no cough, but 

on examination had slight oedema. HF was diagnosed in 2016. The patient had 

not been diagnosed with depression or anxiety. Over the last 5 years, the patient 

had never been admitted to the hospital as an emergency patient for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 1) and 

non-anxious (CUXOS© 4). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as high (MMAS-8© 7 (i3, u4)). The 

reason for intentional non-adherence was due to the patient feeling that taking 

medication was an inconvenience. The patient was advised to use a cassette 

dosing system. There were no other concerns, and no further action was needed 

after the discussion and MUR. At the 3-month follow up, BP was 130/69 mmHg 

and O2 saturation was 97%. Self-reported walking distance, cough and oedema 

status remained the same. Medication adherence improved due to the usage of 

the cassette dosing system, (MMAS-8© 8 (i4, u4)). The patient also remained 

non-depressed (CUDOS© 2) and non-anxious (CUXOS© 0). Wellbeing score 
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improved to good/high (score 4). Again, no further action was needed, and the 

patient was reviewed at the 6-month follow up point. At 6-months BP was 130/68 

mmHg, O2 saturations were 96%, self-reported walking distance reduced to 15m. 

Cough, oedema, medication adherence, wellbeing, depression (CUDOS© 1), 

and anxiety (CUXOS© 0) status remained the same. Overall, there were no 

concerns with regards to the study.  

Case 37: This was a 79-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 36.3 (obese). The patient was an occasional drinker and an ex-

smoker. At baseline O2 saturation was 95% and self-reported walking distance 

before getting SOB was reported at 10m. BP was 140/80 mmHg. The patient 

reported a night-time cough and had pitting oedema on examination. HF 

diagnosis was made in 2013. A diagnosis of depression was made in 2001 and 

anxiety was diagnosed in 2013. The patient was taking duloxetine 60mg daily 

and clobazam 20mg at night. Over the last 5 years, there had not been any 

admissions to the emergency department for HF or MH. On assessment, the 

patient was diagnosed as minimally depressed (CUDOS© 16) and minimally 

anxious (CUXOS© 15). Self-reported wellbeing score was 2 (low wellbeing). 

Medication adherence was ranked as very low (MMAS-8© 1.25 (i0, u1.25)). 

Intentional non-adherence was due not taking their medication over the previous 

2 weeks, cutting back on medication due to side effects, stopping their medication 

when they felt their HF was under control and feeling hassled by their medication 

regimen. Unintentional non-adherence was due to sometimes forgetting to take 

their medication, not taking their medication the previous day and usually having 

difficulty remembering to take their medication. After the discussion it was found 

that the patient was experiencing GI side effects when taking their DOAC. The 
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patient was not taking their PPI on a regular basis. A MUR was carried out to 

advise on the mechanisms of medication, and their mode of actions in order to 

prevent the patient from stopping drugs when feeling better. The patient was also 

advised to arrange a cassette dosing system to aid adherence. The patient was 

also referred for CBT. At the 3-month follow up, BP was 138/80 mmHg and O2 

saturation was 96%. Self-reported walking distance, cough and oedema status 

remained the same. Wellbeing had improved to moderate (score 3). Medication 

adherence had also improved to moderate (MMAS-8© 5.5 (i3, u2.5)). Intentional 

non-adherence was due to the patient missing a dose of their medication on 2 

days in the previous 2 weeks due to running short. Unintentional non-adherence 

was due to sometimes forgetting to take their medication and also sometimes 

having difficulty remembering to take their medication. The patient had not yet 

arranged a cassette dosing system. The patient had engaged with CBT and on 

assessment was diagnosed as minimally depressed (CUDOS© 0) and non-

anxious (CUXOS© 10). The advice about cassette dosing systems was 

reinforced and the patient was advised to continue with CBT. At 6-months, BP 

was 132/80 mmHg, O2 saturations were 96% and self-reported walking distance, 

cough, oedema and wellbeing status remained the same. On examination, the 

patient was now diagnosed as non-depressed (CUDOS© 10), and non-anxious 

(CUXOS© 10). Medication adherence also improved and was now ranked as 

high (MMAS-8© 7.75 (i4, u3.75). The reason for unintentional non-adherence 

was due to the patient having difficulty remembering to take their medication once 

in a while. Reminders were advised in combination with the cassette dosing 

system they had begun to use. Overall, there were no further concerns with 

regards to the study.  

Case 38: This was a 94-year-old, Caucasian male. The patient was retired, and 
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their highest level of academic achievement was secondary school. The patient 

had a BMI of 28.7 (overweight). The patient was an occasional drinker and a non-

smoker. At baseline O2 saturation was 97% and self-reported walking distance 

before getting SOB was reported at 2m. BP was 127/80 mmHg. The patient had 

a night-time cough, but no oedema. HF was diagnosed in 2013. The patient had 

not been diagnosed with depression or anxiety. Over the last 5 years, there was 

no admission to the hospital as an emergency patient for HF. On assessment, 

the patient was diagnosed as non-depressed (CUDOS© 0) and non-anxious 

(CUXOS© 6). Self-reported wellbeing score was 4 (good/high wellbeing). 

Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). There were no 

concerns, and no further action was needed after the discussion and MUR. At 

the 3-month follow up, BP was 128/84 mmHg and O2 saturation was 98%. Self-

reported walking distance, cough, oedema, medication adherence status 

remained the same. The patient also remained non-depressed (CUDOS© 0) and 

non-anxious (CUXOS© 4). Wellbeing score reduced to moderate wellbeing 

(score 3). Again, no further action was needed, and the patient was reviewed at 

the 6-month follow up point. At 6-months BP was 124/85 mmHg, O2 saturations 

were 96%, self-reported walking distance remained at 2m. Cough, oedema, 

medication adherence, wellbeing, depression (CUDOS© 0), and anxiety 

(CUXOS© 4) status remained the same. Overall, there were no concerns with 

regards to the study.  

Case 39: This was a 55-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 37.4 (obese). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 100m. BP was 136/86 mmHg. The patient reported an 
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occasional cough and on examination, had slight oedema. HF diagnosis was 

made in 2015. Depression and anxiety were diagnosed in 2016.The patient was 

taking fluoxetine 20mg daily. Over the last 5 years, there had been no admissions 

to the emergency department for HF or MH. On assessment, the patient was 

diagnosed as mildly depressed (CUDOS© 23) and non-anxious (CUXOS© 9). 

Self-reported wellbeing score was 2 (low wellbeing). Medication adherence was 

ranked as very low (MMAS-8© 1.25 (i0, u1.25)). Intentional non-adherence was 

due to not taking medication in the last 2 weeks, cutting back on medication due 

to side effects, feeling hassled about their regimen and stopping medication when 

they felt their HF was under control. The patient reported side effects with ramipril 

when taking this in the morning i.e. feeling slightly lightheaded. The patient also 

stopped taking their ramipril when their BP was under control via self-monitoring 

at home. After a MUR and discussion, the patient was referred to CBT, advised 

to arrange a cassette dosing system and counselled on medication. At the 3-

month follow up, BP was 132/80 mmHg and O2 saturation was 97%. Self-reported 

walking distance had reduced to 90m. The patient reported leading a more 

sedentary lifestyle due to the national lockdown and was lacking in exercise (daily 

walk). Cough, oedema and self-reporting wellbeing status remained the same. 

The patient’s depression status improved, and they were now diagnosed with 

minimal depression (CUDOS© 18). The patient remained non-anxious (CUXOS© 

5). Medication adherence had improved and was now ranked as low (MMAS-8© 

3.5 (i2, u1.5)). Intentional non-adherence was due to not taking their medication 

for a total of 4 times in the last 2 weeks and feeling that their regimen was an 

inconvenience. Unintentional non-adherence was due to sometimes forgetting to 

take their medication, leaving their medication at home when going out and 

sometimes having difficulty remembering to take their medication. The patient 
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had not yet arranged a cassette dosing system for themselves. However, side 

effects had resolved, and they were taking antihypertensive medications 

correctly. The advice was reinforced, and the patient was advised to continue 

with CBT. At 6-months, BP was 130/80 mmHg, O2 saturations were 97% and 

self-reported walking distance remained the same. Cough and oedema status 

remained the same. Self-reported walking distance increased to 100m. Self-

reported wellbeing had now increased to moderate (score 3). Depression 

(CUDOS© 16), and anxiety (CUXOS© 4) status remained the same. Medication 

adherence had improved to high (MMAS-8© 7 (i4, u3)). Unintentional non-

adherence was due to the patient forgetting to take their medication with them 

when leaving home. The patient was advised to use a reminder system in 

combination with their cassette dosing system. Overall, there were no further 

concerns with regards to the study.  

Case 40: This was a 56-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 28.2 (overweight). The patient was a teetotaller and reported to 

smoke 20 cigarettes a day. At baseline O2 saturation was 99% and self-reported 

walking distance before getting SOB was reported at 100m. BP was 158/78 

mmHg. The patient had an occasional cough but no oedema. HF was diagnosed 

in 2009. The patient had not been diagnosed with depression or anxiety. Over 

the last 5 years, the patient had been admitted to the hospital as an emergency 

patient for HF on one occasion. On assessment, the patient was diagnosed as 

non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Self-reported 

wellbeing score was 3 (moderate wellbeing). Medication adherence was ranked 

as high (MMAS-8© 8 (i4, u4)). The patient was asked to take home BP readings 

to ascertain if he was suffering with white-coat hypertension. The patient was 
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reviewed soon after and diagnosed with this syndrome. There were no other 

concerns, and no further action was needed after the discussion and MUR. At 

the 3-month follow up, BP was 160/84 mmHg and O2 saturation was 98%. Self-

reported walking distance, cough, oedema, wellbeing and medication adherence 

status remained the same. The patient also remained non-depressed (CUDOS© 

0) and non-anxious (CUXOS© 4). Again, no further action was needed, and the 

patient was reviewed at the 6-month follow up point. At 6-months BP was 154/82 

mmHg, O2 saturations were 99%, self-reported walking distance remained at 

100m. Cough, oedema, medication adherence, wellbeing, depression (CUDOS© 

0), and anxiety (CUXOS© 4) status remained the same. Overall, there were no 

concerns with regards to the study.  

Case 41: This was a 75-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 34.7 (obese). The patient was an occasional drinker and an ex-

smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was reported at 50m. BP was 140/78 mmHg. The patient had 

no cough but on examination oedema was present. HF was diagnosed in 2019. 

The patient had not been diagnosed with depression or anxiety. Over the last 5 

years, the patient had not been admitted to the hospital as an emergency patient 

for HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 

0) and non-anxious (CUXOS© 0). Self-reported wellbeing score was 4 (good/high 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 140/80 mmHg and O2 saturation 

was 96%. Self-reported walking distance, cough, oedema and medication 

adherence status remained the same. The patient also remained non-depressed 
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(CUDOS© 0) and non-anxious (CUXOS© 0). Wellbeing had reduced to moderate 

(score 3); this was reported due to the national lockdown for the COVID-19 

pandemic. Again, no further action was needed, and the patient was reviewed at 

the 6-month follow up point. At 6-months, BP was 136/78 mmHg, O2 saturations 

were 98% and self-reported walking distance remained the same. Cough, 

oedema, medication adherence, wellbeing, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Overall, there were no concerns with 

regards to the study.  

Case 42: This was an 80-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 29.1 (overweight). The patient was an occasional drinker and an 

ex-smoker. At baseline O2 saturation was 95% and self-reported walking distance 

before getting SOB was reported at 7m. BP was 122/80 mmHg. The patient had 

a night-time cough and slight oedema. HF was diagnosed in 2010. The patient 

had not been diagnosed with depression or anxiety. Over the last 5 years, the 

patient had not been admitted to the hospital as an emergency patient for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 0) and 

non-anxious (CUXOS© 0). Self-reported wellbeing score was 5 (good/high 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 122/82 mmHg and O2 saturation 

was 97%. Self-reported walking distance reduced to 5m. Cough, oedema, 

wellbeing and medication adherence status remained the same. The patient 

remained non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no 

further action was needed, and the patient was reviewed at the 6-month follow 

up point. At 6-months, BP was 120/80 mmHg, O2 saturations were 97% and self-
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reported walking distance increased to 10m. Cough, oedema, medication 

adherence, wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status 

remained the same. Overall, there were no concerns with regards to the study.  

Case 43: This was a 93-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 29.1 (overweight). The patient was a teetotaller and an ex-smoker. 

At baseline O2 saturation was 97% and self-reported walking distance before 

getting SOB was reported at 3m. BP was 155/85 mmHg. The patient had a night-

time cough and on examination there was oedema present. HF was diagnosed 

in 2019. The patient had not been diagnosed with depression or anxiety. Over 

the last 5 years, the patient had been admitted to the hospital as an emergency 

patient for HF on one occasion. On assessment, he was diagnosed as non-

depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Self-reported wellbeing 

score was 4 (good/high wellbeing). Medication adherence was ranked as high 

(MMAS-8© 8 (i4, u4)). There were no concerns, and no further action was needed 

after the discussion and MUR. At the 3-month follow up, BP was 150/81 mmHg 

and O2 saturation was 96%. Self-reported walking distance, cough, oedema, 

wellbeing and medication adherence status remained the same. The patient also 

remained non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no 

further action was needed, and the patient was reviewed at the 6-month follow 

up point. At 6-months, BP was 148/80 mmHg, O2 saturations were 96% and self-

reported walking distance improved to 5m. At this stage, the patient reported a 

general cough that occurred at any time and not specifically at night. Oedema, 

medication adherence, wellbeing, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Overall, there were no concerns with 

regards to the study.  
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Case 44: This was a 91-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 28.2 (overweight). The patient was a teetotaller and non-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 1m. BP was 109/67 mmHg. The patient reported a night-

time cough and had slight pitting oedema on examination. HF diagnosis was 

made in 2009. There was no diagnosis of depression or anxiety. Over the last 5 

years, there had not been any admission to the emergency department for HF. 

On assessment, the patient was diagnosed as non-depressed (CUDOS© 0) and 

non-anxious (CUXOS© 1). Self-reported wellbeing score was 4 (good/high 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 110/70 mmHg and O2 saturation 

was 99%. Self-reported walking distance, cough, oedema, wellbeing and 

medication adherence status remained the same. The patient also remained non-

depressed (CUDOS© 0) and non-anxious (CUXOS© 2). Again, no further action 

was needed, and the patient was reviewed at the 6-month follow up point. At 6-

months, BP was 110/70 mmHg, O2 saturations were 97% and self-reported 

walking distance improved to 2m. Cough, oedema, medication adherence, 

wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained 

the same. Overall, there were no concerns with regards to the study.  

Case 45: This was an 82-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 20.6 (normal). The patient was a teetotaller and an ex-

smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was reported at 5m. BP was 137/79 mmHg. The patient 
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reported an occasional cough but had no oedema on examination. HF diagnosis 

was made in 2016. There was no diagnosis of depression or anxiety. Over the 

last 5 years, there had been 3 occasions where the patient was admitted to the 

emergency department for HF. On assessment, the patient was diagnosed as 

non-depressed (CUDOS© 1) and non-anxious (CUXOS© 4). Self-reported 

wellbeing score was 4 (good/high wellbeing). Medication adherence was ranked 

as high (MMAS-8© 8 (i4, u4)). There were no concerns, and no further action was 

needed after the discussion and MUR. At the 3-month follow up, BP was 137/80 

mmHg and O2 saturation was 96%. Self-reported walking distance, cough, 

oedema, wellbeing and medication adherence status remained the same. The 

patient also remained non-depressed (CUDOS© 0) and non-anxious (CUXOS© 

4). Again, no further action was needed, and the patient was reviewed at the 6-

month follow up point. At 6-months, BP was 136/76 mmHg, O2 saturations were 

99% and self-reported walking distance remained at 5m. Cough, oedema, 

medication adherence, wellbeing, depression (CUDOS© 0), and anxiety 

(CUXOS© 4) status remained the same. Overall, there were no concerns with 

regards to the study.  

Case 46: This was an 88-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 38.6 (normal). The patient was an occasional drinker ex-

smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was reported at 10m. BP was 144/76 mmHg. The patient 

reported a night-time cough and had pitting oedema on examination. HF 

diagnosis was made in 2001. There was no diagnosis of depression or anxiety. 

Over the last 5 years, there had not been any admission to the emergency 

department for HF. On assessment, the patient was diagnosed as non-depressed 
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(CUDOS© 2) and non-anxious (CUXOS© 1). Self-reported wellbeing score was 

3 (moderate wellbeing). Medication adherence was ranked as high (MMAS-8© 8 

(i4, u4)). There were no concerns, and no further action was needed after the 

discussion and MUR. At the 3-month follow up, BP was 140/70 mmHg and O2 

saturation was 97%. Self-reported walking distance, cough, oedema and 

medication adherence status remained the same. Self-reported wellbeing 

improved (4 – good/high).  The patient also remained non-depressed (CUDOS© 

0) and non-anxious (CUXOS© 0). Again, no further action was needed, and the 

patient was reviewed at the 6-month follow up point. At 6-months, BP was 138/70 

mmHg, O2 saturations were 99% and self-reported walking distance, cough, 

oedema, medication adherence, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Wellbeing reduced to moderate (score 

3), the patient reported that this was due to the national lockdown for the COVID-

19 pandemic. Overall, there were no concerns with regards to the study.  

Case 47: This was an 83-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 23.1 (normal). The patient was a teetotaller and non-smoker. 

At baseline O2 saturation was 97% and self-reported walking distance before 

getting SOB was reported at 5m. BP was 139/84 mmHg. The patient reported no 

cough and had pitting oedema on examination. HF diagnosis was made in 2012. 

There was a diagnosis of anxiety in 2012 also. There was no diagnosis of 

depression. Over the last 5 years, there had not been any admission to the 

emergency department for HF. On assessment, the patient was diagnosed as 

non-depressed (CUDOS© 0) but was diagnosed with minimal anxiety (CUXOS© 

20). The patient was already taking a benzodiazepine when required and was not 

keen on trialling any other medication. Self-reported wellbeing score was 3 
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(moderate wellbeing). Medication adherence was ranked as high (MMAS-8© 8 

(i4, u4)). The patient was anxious about their HF and therefore took their 

medication as prescribed. They were referred to CBT. There were no other 

concerns after the discussion and MUR. At the 3-month follow up, BP was 138/80 

mmHg and O2 saturation was 96%. Self-reported walking distance, cough, 

oedema, wellbeing and medication adherence status remained the same. The 

patient also remained non-depressed (CUDOS© 0). Anxiety score improved 

slightly but the patient was still diagnosed as minimally anxious (CUXOS© 16). 

Again, the patient was advised to continue with CBT. No other action was taken, 

and the patient was reviewed at the 6-month follow up point. At 6-months, BP 

was 126/82 mmHg, O2 saturations were 96% and self-reported walking distance, 

cough, oedema, medication adherence, wellbeing and depression (CUDOS© 0) 

status remained the same. Again, the anxiety score improved slightly but the 

patient was still diagnosed as minimally anxious (CUXOS© 14). They reported 

that their anxiety levels were improving due to the CBT but due to the HF 

diagnosis, they could not completely be relieved from their anxiety symptoms. 

Overall, there were no concerns with regards to the study.  

Case 48: This was a 92-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 15.6 (underweight). The patient was a teetotaller and non-smoker. 

At baseline O2 saturation was 96% and self-reported walking distance before 

getting SOB was reported at 2m. BP was 143/77 mmHg. The patient reported an 

occasional cough and had oedema on examination. HF diagnosis was made in 

2012. There was no diagnosis of depression or anxiety. Over the last 5 years, 

there had not been any admission to the emergency department for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 0) and 
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non-anxious (CUXOS© 0). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 145/77 mmHg and O2 saturation 

was 97%. Self-reported walking distance, cough, oedema, wellbeing and 

medication adherence status remained the same. The patient also remained non-

depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no further action 

was needed, and the patient was reviewed at the 6-month follow up point. At 6-

months, BP was 144/70 mmHg, O2 saturations were 97% and self-reported 

walking distance remained as 2m. Cough, oedema, medication adherence, 

wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained 

the same. Overall, there were no concerns with regards to the study.  

Case 49: This was a 73-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 30.1 (obese). The patient was an occasional drinker and reported 

to smoke 11 cigarettes each day. At baseline O2 saturation was 95% and self-

reported walking distance before getting SOB was reported at 20m. BP was 

125/68 mmHg. The patient reported no cough and had slight oedema on 

examination. HF diagnosis was made in 1996. There was no diagnosis of 

depression or anxiety. Over the last 5 years, there had not been any admission 

to the emergency department for HF. On assessment, the patient was diagnosed 

as non-depressed (CUDOS© 1) and non-anxious (CUXOS© 0). Self-reported 

wellbeing score was 3 (moderate wellbeing). Medication adherence was ranked 

as high (MMAS-8© 8 (i4, u4)). There were no concerns, and no further action was 

needed after the discussion and MUR. At the 3-month follow up, BP was 125/70 

mmHg and O2 saturation was 97%. Self-reported walking distance, cough, 
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oedema, wellbeing and medication adherence status remained the same. The 

patient also remained non-depressed (CUDOS© 1) and non-anxious (CUXOS© 

2). Again, no further action was needed, and the patient was reviewed at the 6-

month follow up point. At 6-months, BP was 122/74 mmHg and O2 saturations 

were 99%. Self-reported walking distance, cough, oedema, medication 

adherence, wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status 

remained the same. Overall, there were no concerns with regards to the study.  

Case 50: This was an 81-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 31.9 (obese). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 5m. BP was 114/61 mmHg. The patient reported an 

occasional cough and had pitting oedema on examination. HF diagnosis was 

made in 1995. The patient was diagnosed with depression in 1995. The patient 

was taking sertraline 50mg daily. There was no diagnosis of anxiety. Over the 

last 5 years, there had been no admission to the emergency department for HF 

or MH. On assessment, the patient was diagnosed as mildly depressed 

(CUDOS© 22) and non-anxious (CUXOS© 0). Self-reported wellbeing score was 

2 (low wellbeing). Medication adherence was ranked as low (MMAS-8© 3.5 (i1, 

u2.5)). Intentional non-adherence was due to the patient not taking their 

medication on 1 day over the last 2 weeks, cutting back on medication due to 

side effects and feeling hassled about sticking to their treatment plan. 

Unintentional non-adherence was due to sometimes forgetting to take their 

medication and sometimes having difficulty remembering to take their 

medication. The patient reported having some sleep disruption due to nocturia 

with furosemide as they were taking the dose later in the day. This resulted in 
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non-adherence on some days. A discussion and MUR were completed, and the 

patient was counselled on their medication and advised to arrange a cassette 

dosing system. The patient was also referred for CBT. At the 3-month follow up, 

BP was 116/60 mmHg and O2 saturation was 98%. Self-reported walking 

distance, cough and oedema remained the same. Self-reporting wellbeing score 

reduced to 1 (low wellbeing). The patient reported that this was due to the national 

lockdown because of the COVID-19 pandemic. The patient was engaging with 

CBT and depression was now diagnosed as minimal (CUDOS© 18).  The patient 

remained non-anxious (CUXOS© 0). Medication adherence had improved and 

was now ranked as moderate (MMAS-8© 5.5 (i3, u2.5)). Intentional non-

adherence was due to feeling hassled by their medication regimen. Unintentional 

non-adherence was due to sometimes forgetting to take their medication and 

sometimes having difficulty remembering to take their medication. The patient 

had still not arranged a cassette dosing system however they had adhered to 

advice with regards to dose timings. The patient was advised to continue with 

CBT. At 6-months, BP was 114/60 mmHg, O2 saturations were 98% and self-

reported walking distance remained the same. Cough and oedema status 

remained the same. Medication adherence had improved to moderate (MMAS-

8© 6.75 (i4, u2.75)). Unintentional non-adherence was due to sometimes 

forgetting to take their medication and having difficulty once in a while with 

remembering to take their medication. The patient had arranged their medication 

in a cassette dosing pack. Reminders were advised to be used in combination 

with the cassette packs. Self-reported wellbeing had improved to good/high 

(score 4). Depression was diagnosed as minimal (CUDOS© 14) and the patient 

was diagnosed as non-anxious (CUXOS© 0). Overall, there were no further 

concerns with regards to the study.  
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Case 51: This was a 92-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 23.5 (normal). The patient was an occasional drinker and an ex-

smoker. At baseline O2 saturation was 99% and self-reported walking distance 

before getting SOB was reported at 2m. BP was 139/78 mmHg. The patient 

reported an occasional cough but had no oedema on examination. HF diagnosis 

was made in 2019. Depression was diagnosed in 2020. Over the last 5 years, 

there had not been any admission to the emergency department for HF or MH. 

On assessment, the patient was diagnosed as moderately depressed (CUDOS© 

35) and non-anxious (CUXOS© 5). The patient was taking citalopram 20mg daily. 

Self-reported wellbeing score was 1 (low wellbeing). The reason for low wellbeing 

was due to severe osteoarthritis in the knees. Medication adherence was ranked 

as low (MMAS-8© 2 (i1, u1)). Intentional non-adherence was due to stopping 

medication due to side effects, cutting back on medication when they felt their HF 

was under control and feeling hassled by their medication regimen. The patient 

reported nocturia when taking furosemide later in the evening. Unintentional non-

adherence was due to forgetting to take medication with them when leaving the 

house, not taking their medication the previous day and always having difficulty 

remembering to take their medication. After a MUR and discussion, it was 

decided to increase the dose of the citalopram to 30mg and to refer the patient 

talking therapy/psychotherapy. The patient was advised to arrange a cassette 

dosing system for their medication. The patient was referred appropriately for the 

additional health conditions. At the 3-month follow up, BP was 135/74 mmHg and 

O2 saturation was 97%. Self-reported walking distance, cough, oedema and 

wellbeing status remained the same. The patient was engaging with CBT and 

had arranged their medication in a cassette dosing pack. Medication adherence 
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had improved and was now ranked as moderate (MMAS-8© 4.75 (i2, u2.75)). 

Intentional non-adherence was due to not taking their medication for reasons 

other than forgetting and stopping medication due to experiencing side effects. 

The patient did not adhere to advice on dose times for furosemide and continued 

to have side effects of nocturia. Unintentional non-adherence was due to 

sometimes forgetting to take their medication and having difficulty remembering 

to take their medication once in a while. The patient was now diagnosed as mildly 

depressed (CUDOS© 30) and non-anxious (CUXOS© 5). At 6-months, BP was 

132/74 mmHg, O2 saturations were 97% and self-reported walking distance 

improved to 3m; the patient reported that this was due to recent treatment of the 

osteoarthritis. Cough, oedema and wellbeing status remained the same. 

Medication adherence had further improved (MMAS-8© 6 (i3, u3)). Intentional 

non-adherence was due to feeling worse when taking a specific medication, 

however this was not in regard to HF medication, but rather to the increased dose 

citalopram the patient started in the last 6 months. Unintentional non-adherence 

was due to sometimes forgetting to take their medication. The patient had 

ongoing mild depression (CUDOS© 28), and no anxiety (CUXOS© 5). After a 

discussion and MUR, it was agreed to reduce the citalopram to 20mg, and the 

patient was to continue with talking therapy/psychotherapy. There were no further 

concerns with regards to the study. 

Case 52: This was a 65-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 25 (overweight). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 10m. BP was 173/83 mmHg. The patient had no cough and 

no oedema on examination. HF diagnosis was made in 2003. Depression and 
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anxiety were both diagnosed in 2005. The patient was taking mirtazapine 15mg 

at night. Over the last 5 years, there had not been any admission to the 

emergency department for HF or MH. On assessment, the patient was diagnosed 

as moderately depressed (CUDOS© 36) and minimally anxious (CUXOS© 19). 

Self-reported wellbeing score was 2 (low wellbeing). Medication adherence was 

ranked as low (MMAS-8© 3.5 (i2, u1.5)). Intentional non-adherence was due to 

the patient missing their medication doses for reasons other than forgetting over 

the last 2 weeks and feeling hassled with their medication regimen. Unintentional 

non-adherence was due to sometimes forgetting to take their medication, 

sometimes having difficulty remembering to take their medication and forgetting 

to take their medication with them when leaving home. The patient was advised 

to arrange a cassette dosing system to aid adherence. The patient was also 

referred to the MH team for talking therapy/psychotherapy. The patient was also 

referred to their GP in order to review and manage their BP. At the 3-month follow 

up, the psychotherapy referral had begun, however only 1 session had been 

undertaken. The patient had also arranged their medication in cassette dosing 

packs.  BP was 168/80 mmHg and O2 saturation was 97%. The patient had been 

diagnosed with white coat hypertension. Self-reported walking distance, cough, 

oedema and wellbeing status remained the same. Medication adherence had 

improved and was now ranked as moderate (MMAS-8© 6.75 (i4, u2.75)). 

Unintentional non-adherence was due to sometimes forgetting to take their 

medication and having difficulty remembering to take their medication once in a 

while. Depression symptoms remained the same and the patient was again 

diagnosed as moderately depressed (CUDOS© 32). The patient had minimal 

anxiety symptoms (CUXOS© 18). After a discussion and MUR, it was agreed to 

refer the patient to their GP in order to discuss increasing their mirtazapine dose 
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to 30mg daily. Psychotherapy was to continue. At 6-months, BP was 160/82 

mmHg and O2 saturations were 98%. Self-reported walking distance, cough, 

oedema and wellbeing status remained the same. The patient was now taking 

mirtazapine 30mg daily and was undergoing regular talking 

therapy/psychotherapy sessions. Depression symptoms had improved, and the 

patient was now diagnosed as non-depressed (CUDOS© 10), and minimally 

anxious (CUXOS© 17). Medication adherence had improved and was now 

ranked as high (MMAS-8© 8 (i4, u4)). Overall, there were no further concerns 

with regards to the study.  

Case 53: This was a 91-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 26.3 (overweight). The patient was a teetotaller and an ex-smoker. 

At baseline O2 saturation was 97% and self-reported walking distance before 

getting SOB was reported at 5m. BP was 116/59 mmHg. The patient reported no 

cough and had no oedema on examination. HF diagnosis was made in 2003. 

There was no diagnosis of depression or anxiety. Over the last 5 years, there had 

been one admission to the emergency department for HF. On assessment, the 

patient was diagnosed as non-depressed (CUDOS© 0) and non-anxious 

(CUXOS© 0). Self-reported wellbeing score was 3 (moderate wellbeing). 

Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). There were no 

concerns, and no further action was needed after the discussion and MUR. At 

the 3-month follow up, BP was 116/60 mmHg and O2 saturation was 98%. Self-

reported walking distance, cough, oedema, and medication adherence status 

remained the same. Self-reporting wellbeing status improved (good/high - score 

4). The patient also remained non-depressed (CUDOS© 0) and non-anxious 

(CUXOS© 0). Again, no further action was needed, and the patient was reviewed 
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at the 6-month follow up point. At 6-months, BP was 120/63 mmHg, O2 

saturations were 99% and self-reported walking distance remained the same. 

Cough, oedema, medication adherence, wellbeing (good/high – 4), depression 

(CUDOS© 0), and anxiety (CUXOS© 0) status remained the same. Overall, there 

were no concerns with regards to the study.  

Case 54: This 54 was a 69-year-old, Caucasian male. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 27.7 (overweight). The patient was an occasional drinker 

and smoked 15 cigarettes each day. At baseline O2 saturation was 97% and self-

reported walking distance before getting SOB was reported at 10m. BP was 

119/65 mmHg. The patient reported an occasional cough and had no oedema on 

examination. HF diagnosis was made in 2018. Depression was diagnosed in 

2009 and anxiety was diagnosed in 2010. The patient was taking fluoxetine 20mg 

daily. Over the last 5 years, there had been one admission to the emergency 

department for HF. On assessment, the patient was diagnosed as being 

moderately depressed (CUDOS© 35) and non-anxious (CUXOS© 10). Self-

reported wellbeing score was 3 (moderate wellbeing). Medication adherence was 

ranked as low (MMAS-8 2.75 (i0, u2.75)). Intentional non-adherence was due to 

not taking medication on 4 days over the last 2 weeks, cutting back on medication 

due to side effects, stopping medication when they felt symptoms were under 

control and feeling hassled with their medication regimen. Unintentional non-

adherence was due to sometimes forgetting to take medication and having 

difficulty remembering to take medication once in a while. The patient was 

advised to arrange their medication in a cassette dosing system. The patient 

explained experiencing some slight heart burn symptoms when taking aspirin first 

thing in the morning and therefore would miss some doses. The patient would 
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also stop taking their BP medication when home BP seemed under control. The 

patient received a MUR and discussion around dosing and management of their 

condition. The patient was referred to talking therapy/psychotherapy. At the 3-

month follow up, BP was 120/62 mmHg and O2 saturation was 96%. Self-reported 

walking distance, cough, oedema and wellbeing status remained the same. The 

patient was undergoing psychotherapy and on assessment, was now diagnosed 

as mildly depressed (CUDOS© 30). Anxiety scores remained the same and the 

patient was diagnosed as non-anxious (CUXOS© 10). Medication adherence 

improved and was now ranked as moderate (MMAS-8© 4.75 (i2, u2.75). 

Intentional non-adherence was due to cutting back on aspirin dosing and missing 

some doses over the last 2 weeks. The patient was still not adhering to dosing 

advice. Unintentional non-adherence was due to sometimes forgetting to take 

medication and having difficulty remembering to take medication once in a while. 

The patient had not arranged for cassette dosing packs for medication. Advice 

was reinforced. The patient was referred to CBT. At 6-months, BP was 120/60 

mmHg and O2 saturations were 99%. Self-reported walking distance, cough, 

oedema and wellbeing remained the same. The patient remained mildly 

depressed (CUDOS© 27) and non-anxious (CUXOS© 10). Medication 

adherence had improved (MMAS-8© 6.75 (i4, u2.75)). Unintentional non-

adherence was due to sometimes forgetting to take their medication and having 

difficulty once in a while remembering to take their medication. The patient no 

longer had side effects with any of their medication, however they did no arrange 

cassette dosing packs. Overall, there were no further concerns with regards to 

the study and the patient was to continue with CBT.  

Case 55: This was a 93-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 
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had a BMI of 25.5 (overweight). The patient was an occasional drinker and an 

ex-smoker. At baseline O2 saturation was 96% and self-reported walking distance 

before getting SOB was reported at 3m. BP was 115/61 mmHg. The patient 

reported a night-time cough and had no oedema on examination. HF diagnosis 

was made in 2016. There was no diagnosis of depression or anxiety. Over the 

last 5 years, there had not been any admission to the emergency department for 

HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 0) 

and non-anxious (CUXOS© 1). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 124/64 mmHg and O2 saturation 

was 98%. Self-reported walking distance, cough, oedema, wellbeing and 

medication adherence status remained the same. The patient also remained non-

depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no further action 

was needed, and the patient was reviewed at the 6-month follow up point. At 6-

months, BP was 118/64 mmHg, O2 saturations were 97% and self-reported 

walking distance remained the same. Cough, oedema, medication adherence, 

depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained the same. 

Wellbeing had improved to good/high (score 4). Overall, there were no concerns 

with regards to the study.  

Case 56: This was a 60-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 40.7 (obese). The patient was an occasional drinker and an ex-

smoker. At baseline O2 saturation was 98% and self-reported walking distance 

before getting SOB was reported at 20m. BP was 137/80 mmHg. The patient 

reported a night-time cough and had pitting oedema on examination. HF 
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diagnosis was made in 2013. There was no diagnosis of depression or anxiety. 

Over the last 5 years, there had not been any admission to the emergency 

department for HF. On assessment, the patient was diagnosed as non-depressed 

(CUDOS© 0) and non-anxious (CUXOS© 1). Self-reported wellbeing score was 

3 (moderate wellbeing). Medication adherence was ranked as high (MMAS-8© 8 

(i4, u4)). There were no concerns, and no further action was needed after the 

discussion and MUR. At the 3-month follow up, BP was 138/80 mmHg and O2 

saturation was 99%. Self-reported walking distance reduced to 15m. Cough, 

oedema, wellbeing and medication adherence status remained the same. The 

patient also remained non-depressed (CUDOS© 0) and non-anxious (CUXOS© 

0). Again, no further action was needed, and the patient was reviewed at the 6-

month follow up point. At 6-months, BP was 132/78 mmHg, O2 saturations were 

98% and self-reported walking distance improved to 20m again. Cough, oedema, 

medication adherence, wellbeing, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Overall, there were no concerns with 

regards to the study.  

Case 57: This was a 72-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 27 (overweight). The patient was an occasional drinker and an ex-

smoker. At baseline O2 saturation was 97% and self-reported walking distance 

before getting SOB was reported at 20m. BP was 126/79 mmHg. The patient 

reported an occasional cough and had no oedema on examination. HF diagnosis 

was made in 2017. There was no diagnosis of depression or anxiety. Over the 

last 5 years, there had not been any admission to the emergency department for 

HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 0) 

and non-anxious (CUXOS© 0). Self-reported wellbeing score was 4 (good/high 
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wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 126/80 mmHg and O2 saturation 

was 99%. Self-reported walking distance had reduced to 3m as the patient was 

feeling generally unwell at the time of the follow up. The patient also reported that 

self-reported wellbeing had reduced to moderate wellbeing due to their current 

condition. Cough, oedema and medication adherence status remained the same. 

The patient also remained non-depressed (CUDOS© 0) and non-anxious 

(CUXOS© 2). Again, no further action was needed, and the patient was reviewed 

at the 6-month follow up point. At 6-months, BP was 122/80 mmHg, O2 

saturations were 97% and self-reported walking distance improved to 20m again. 

Cough, oedema, medication adherence, depression (CUDOS© 0), and anxiety 

(CUXOS© 0) status remained the same. Wellbeing also improved to good/high 

wellbeing (score 4). Overall, there were no concerns with regards to the study.  

Case 58: This was an 82-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 22.6 (normal). The patient was a teetotaller and an ex-smoker. At 

baseline O2 saturation was 99% and self-reported walking distance before getting 

SOB was reported at 5m. BP was 120/75 mmHg. The patient reported an 

occasional cough and had pitting oedema on examination. HF diagnosis was 

made in 2012. There was no diagnosis of depression or anxiety. Over the last 5 

years, there had not been any admission to the emergency department for HF. 

On assessment, the patient was diagnosed as non-depressed (CUDOS© 0) and 

non-anxious (CUXOS© 0). Self-reported wellbeing score was 4 (good/high 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 
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and MUR. At the 3-month follow up, BP was 118/74 mmHg and O2 saturation 

was 98%. Self-reported walking distance, cough, oedema, wellbeing and 

medication adherence status remained the same. The patient also remained non-

depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no further action 

was needed, and the patient was reviewed at the 6-month follow up point. At 6-

months, BP was 118/74 mmHg, O2 saturations were 98% and self-reported 

walking distance remained the same. Cough, oedema, medication adherence, 

wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained 

the same. Overall, there were no concerns with regards to the study.  

Case 59: This was an 82-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 

patient had a BMI of 29.7 (overweight). The patient was an occasional drinker 

and a non-smoker. At baseline O2 saturation was 98% and self-reported walking 

distance before getting SOB was reported at 20m. BP was 140/70 mmHg. The 

patient reported no cough but and had pitting oedema on examination. HF 

diagnosis was made in 1994. There was no diagnosis of depression or anxiety. 

Over the last 5 years, there had not been any admission to the emergency 

department for HF. On assessment, the patient was diagnosed as non-depressed 

(CUDOS© 0) and non-anxious (CUXOS© 0). Self-reported wellbeing score was 

4 (good/high wellbeing). Medication adherence was ranked as high (MMAS-8© 8 

(i4, u4)). There were no concerns, and no further action was needed after the 

discussion and MUR. At the 3-month follow up, BP was 142/76 mmHg and O2 

saturation was 96%. Self-reported walking distance, cough, oedema, wellbeing 

and medication adherence status remained the same. The patient also remained 

non-depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no further 

action was needed, and the patient was reviewed at the 6-month follow up point. 
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At 6-months, BP was 140/76 mmHg, O2 saturations were 99% and self-reported 

walking distance remained at 20m. Cough, oedema, medication adherence, 

wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained 

the same. Overall, there were no concerns with regards to the study.  

Case 60: This was a 69-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 46.5 (obese). The patient was an occasional drinker and an ex-

smoker. At baseline O2 saturation was 96% and self-reported walking distance 

before getting SOB was reported at 40m. BP was 128/79 mmHg. The patient 

reported no cough but had oedema on examination. HF diagnosis was made in 

2018. There was no diagnosis of depression or anxiety. Over the last 5 years, 

there had not been any admission to the emergency department for HF. On 

assessment, the patient was diagnosed as non-depressed (CUDOS© 0) and 

non-anxious (CUXOS© 0). Self-reported wellbeing score was 3 (moderate 

wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 130/80 mmHg and O2 saturation 

was 96%. Self-reported walking distance, cough, oedema and medication 

adherence status remained the same. Self-reported wellbeing reduced to 

moderate wellbeing (score 3), the patient reported that this was due to the 

COVID-19 pandemic lockdown. The patient remained non-depressed (CUDOS© 

0) and non-anxious (CUXOS©0). Again, no further action was needed, and the 

patient was reviewed at the 6-month follow up point. At 6-months, BP was 126/77 

mmHg, O2 saturations were 97% and self-reported walking distance improved to 

50m. The patient reported that they had been doing more walking over the 

lockdown due to the COVID-19 pandemic and was able to walk longer before 
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getting SOB. Cough, oedema, medication adherence, wellbeing, depression 

(CUDOS© 0), and anxiety (CUXOS© 0) status remained the same. Overall, there 

were no concerns with regards to the study.  

Case 61: This was a 75-year-old, Caucasian female. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 32 (obese). The patient was a teetotaller and non-smoker. At 

baseline O2 saturation was 98% and self-reported walking distance before getting 

SOB was reported at 15m. BP was 147/82 mmHg. The patient reported no cough 

and had no oedema on examination. HF diagnosis was made in 2004. There was 

no diagnosis of depression or anxiety. Over the last 5 years, there had not been 

any admission to the emergency department for HF. On assessment, the patient 

was diagnosed as non-depressed (CUDOS© 0) and non-anxious (CUXOS 0). 

Self-reported wellbeing score was 3 (moderate wellbeing). Medication adherence 

was ranked as high (MMAS-8© 8 (i4, u4)). There were no concerns, and no 

further action was needed after the discussion and MUR. At the 3-month follow 

up, BP was 144/68 mmHg and O2 saturation was 98%. Self-reported walking 

distance, cough, oedema, wellbeing and medication adherence status remained 

the same. The patient also remained non-depressed (CUDOS© 0) and non-

anxious (CUXOS© 0). Again, no further action was needed, and the patient was 

reviewed at the 6-month follow up point. At 6-months, BP was 140/70 mmHg, O2 

saturations were 97% and self-reported walking distance remained the same. 

Cough, oedema, medication adherence, wellbeing, depression (CUDOS© 0), 

and anxiety (CUXOS© 0) status remained the same. Overall, there were no 

concerns with regards to the study. 

Case 62: This was an 82-year-old, Caucasian female. The patient was retired, 

and their highest level of academic achievement was secondary school. The 
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patient had a BMI of 27.8 (overweight). The patient was a teetotaller and non-

smoker. At baseline O2 saturation was 96% and self-reported walking distance 

before getting SOB was reported at 5m. BP was 144/88 mmHg. The patient no 

cough and had no oedema on examination. HF diagnosis was made in 2017. 

Depression and anxiety were both also diagnosed in 2017. The patient was taking 

mirtazapine 45mg at night. Over the last 5 years, there had not been one 

admission to the emergency department for HF. On assessment, the patient was 

diagnosed as mildly depressed (CUDOS© 29) and minimally anxious (CUXOS© 

18). Self-reported wellbeing score was 3 (moderate wellbeing). Medication 

adherence was ranked as very low (MMAS-8© 1.25 (i0, u1.25)). The reasons for 

intentional non-adherence were due to not taking their medication on 1 occasion 

over the last 2 weeks, cutting back on medication because of side effects, feeling 

hassled with the medication regimen and cutting back on medication when 

symptoms of HF felt under control. Unintentional non-adherence was due to 

sometimes forgetting to take medication, not taking their medication the previous 

day and usually having difficulty remembering to take medication. The patient 

was referred to CBT and was advised to use a cassette dosing system. After a 

MUR and discussion, it was found that the patient was experiencing GI side 

effects with the DOAC each day and was not taking the prescribed PPI. Advise 

was provided as appropriate. At the 3-month follow up, BP was 138/82 mmHg 

and O2 saturation was 97%. Cough, oedema and self-reported wellbeing status 

remained the same. Self-reported walking distance improved to 7m. The patient 

remained mildly depressed (CUDOS© 28) and non-anxious (CUXOS© 10). 

Medication adherence had a slight improvement and was now ranked as low 

(MMAS-8© 3.5 (i1, u2.5)). Intentional adherence was due to feeling hassled with 

the medication regimen, cutting back on medication due to side effects and not 
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taking their medication on 3 days in the previous 2 weeks. Unintentional non-

adherence was due to sometimes forgetting to take medication and sometimes 

having difficulty remembering to take medication. The patent had not arranged 

for cassette dosing systems and was still not taking the PPI on a regular basis. 

Advise was reinforced and the patient was advised to continue with CBT. At the 

6-month follow up, BP was 136/89 mmHg and O2 saturation was 98%. Cough, 

oedema and wellbeing status remained the same. Self-reported walking distance 

reduced back to 5m. The patient also remained mildly depressed (CUDOS© 25) 

and non-anxious (CUXOS© 10). Medication adherence improved and was now 

ranked as moderate (MMAS-8© 5.5 (i3, u2.5)). Intentional non-adherence was 

due to feeling hassled with the medication regimen. Unintentional non-adherence 

was due to sometimes forgetting to take their medication and sometimes having 

difficulty remembering to take medication. A polypharmacy review was 

conducted, and it was decided that all medication was essential. The patient had 

still not arranged for cassette dosing systems. Overall, there were no further 

concerns with regards to the study.  

Case 63: This was a 94-year-old, Caucasian male. The patient was retired, and 

their highest level of academic achievement was secondary school. The patient 

had a BMI of 26.6 (overweight). The patient was an occasional drinker and a non-

smoker. At baseline O2 saturation was 97% and self-reported walking distance 

before getting SOB was reported at 2m. BP was 131/68 mmHg. The patient 

reported an occasional cough and had oedema on examination. HF diagnosis 

was made in 2015. There was no diagnosis of depression or anxiety. Over the 

last 5 years, there had not been any admission to the emergency department for 

HF. On assessment, the patient was diagnosed as non-depressed (CUDOS© 0) 

and non-anxious (CUXOS© 0). Self-reported wellbeing score was 4 (good/high 
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wellbeing). Medication adherence was ranked as high (MMAS-8© 8 (i4, u4)). 

There were no concerns, and no further action was needed after the discussion 

and MUR. At the 3-month follow up, BP was 130/68 mmHg and O2 saturation 

was 98%. Self-reported walking distance, cough, oedema, wellbeing and 

medication adherence status remained the same. The patient also remained non-

depressed (CUDOS© 0) and non-anxious (CUXOS© 0). Again, no further action 

was needed, and the patient was reviewed at the 6-month follow up point. At 6-

months, BP was 127/70 mmHg, O2 saturations were 98% and self-reported 

walking distance remained the same. Cough, oedema, medication adherence, 

wellbeing, depression (CUDOS© 0), and anxiety (CUXOS© 0) status remained 

the same. Overall, there were no concerns with regards to the study.  

6.3 Thematic Analysis 

The thematic analysis was conducted to analyse the qualitative data. The 

researcher examined the data to determine common themes in the patient 

consultation sessions. The thematic analysis was based on the Braun and Clarke 

(2006) method.  

6.3.1 Methods 

Patient consultation sessions were carried out at baseline, 3-months and 6-

months. The details of these reviews are detailed in chapter 4. For each patient 

interview, the main points were recorded, along with patient quotes surrounding 

these main areas of interest e.g., patient feelings/reason for non-adherence. 

The themes developed were identified in the case narratives. The processes 

followed included (Figure 90): 

- Familiarization of data. 

- Coding data. 

- Reviewing and organising the themes. 
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Domain Codes Theme Participants 
Quotes 

influencing 
adherence  

Cognitive function; 
Poor mental health 
and wellbeing affects 
medication 
adherence; 
Disease state/level; 
 
 
  

determination of medication 
adherence  
Cognition – capacity to pay attention; 
all patients had normal cognitive 
function; 
Disease stage (NYHA class 1-3)  
Mental health and wellbeing  
Education level affected med 
Mental health and wellbeing affected 
medication adherence; 
Health anxiety was linked with good 
medication adherence 

no point in taking 
my medication’ 

Poor mental 
health seen 
with poor 
adherence 

Lack of motivational 
behaviour; 
Lack of self-care; 
Education level; 
Occupation status  
 

Poor mental health was linked with 
poor medication adherence 
behaviour; 
Poor self-care was linked with poor 
mental health and with poor 
medication adherence behaviour; 
No patients had higher education; 
The majority of patients were retired 
or unemployed 

‘I don’t feel like 
taking medication 
on some days, what 
is the point?’ 

Poor 
adherence 
seen with 
poor disease 
prognosis 

HF prognostic 
indicators; 
Lack of trust in 
medication; 
Intentional non-
adherence  
 

BP was not related to medication 
adherence behaviour; 
Poor knowledge about the disease 
states; 
Poor understanding of how the 
medication works; 
Lack of competence in self-
management; 
Side effects to medication; 
Independent decision taking with 
regard to medication; 

‘I felt fine so I 
stopped my 
medication for a few 
days, these pills 
can’t be good for 
you anyway’ 

Poor mental 
health seen 
with poor 
disease 
prognosis 

Depression linked 
with poor BP; 
Poor wellbeing linked 
with poor BP; 
Stigma; 
 

Inadequate mental health literacy 
caused depression and anxiety 
symptoms;  
Stigma attached to mental health 
diagnosis; patients reluctant to initiate 
treatment; 
Poor self-management strategies; 
Lack of confiding relationship; 

‘I’m definitely not 
depressed, all I 
need is my sleeping 
pills’. 

Negative 
experience 
with the 
participation 
in the study 

N/R Not applicable  Not applicable  

Positive 
experience 
with the 
participation 
in the study 

N/R Regular follow-up 
Build up of rapport 
Focus on mental health 
Patient education  
Improved literacy in mental health 

‘I found the regular 
appointments really 
helpful’  

 

6.3.3 Discussion  

From the analysis of case narratives, multiple domains and themes were 

identified. Among these themes, the first one explored was the education status 

of the patients. No patients in the study cohort had higher education. A common 

trend among all patients, was the reduced literacy around disease states, 

including MH and HF. Most patients with MH had good insight into their 



  

Student ID: 0619994  312 

 

symptoms, however, they did lack awareness around the risk factors involved in 

the development of their mental ill health. Patients reported that they ‘felt OK’ and 

therefore the medication ‘must be doing its job’. No patients had an 

understanding around the drug mechanisms. No patients had complete 

understanding of their HF treatment either. It was found that patients also had a 

general annoyance with their general practice provider, complaining that they 

could never obtain an appointment and therefore sometimes, made their own 

decisions about their medication i.e., stopping and starting doses due to side 

effects. However, as no patient in the study cohort had higher education, no 

comparison could be made and therefore the assessment of the impact of 

education was limited.  

Factors and themes influencing medication adherence were found to be 

constant. Age was not a factor in the determination of medication adherence 

behaviour. All patients were found to have normal cognitive function, with normal 

attention spans and a general understanding around their conditions. All patients 

in the study had a NYHA class between 1-3. However, no HF prognostic 

indicators were found to affect medication adherence, including BP.  Depression 

and anxiety were both found to have negative impacts on medication adherence 

behaviour. Patients with high CUDOS© and CUXOS© scores, were found to 

have low MMAS-8© scores. Interestingly, health anxiety was linked with good 

medication adherence in patients, compared to patients with other types of 

anxiety. The reason for this, was due to patients feeling scared of becoming ill 

and therefore they exhibited good medication adherence behaviour. The majority 

of patients (79.2%, N =19) felt hassled with taking medications, this did not rely 

on the number of medications they were taking, and this study was not able to 

define a numerical value in relation to polypharmacy.  
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Poor mental health was noted in patients with poor medication adherence 

behaviour. It was found that poor self-care was linked with poor mental health 

and in turn, with poor medication adherence behaviour. As it has been previously 

noted, no patients had higher education and most patients were retired or 

unemployed. Depression and anxiety both had negative impacts on medication 

adherence behaviour. Patients reported that they felt a lack of motivation towards 

their treatment regimen in regard to HF.  

Poor medication adherence behaviour was not seen with poor HF prognosis. BP 

and other HF prognostic indicators were not linked with MMAS-8© scores. 

However, with the relationship between medication adherence behaviour and 

mental health, correlations were found in the texts. It was found that inadequate 

mental health literacy caused depression and anxiety symptoms and in addition, 

poor mental health was linked with poor medication adherence behaviour. Lack 

of competency in self-management was noted in patients who had apparent 

addiction symptoms to benzodiazepines and z-drugs, with no regular reviews or 

management plans in place. These patients were also found to have a lack of 

confiding relationships. Patients also experienced side effects of medication, 

which led to intentional non-adherence, with independent decision taking with 

regard to their medication.  

Poor mental health was also seen with poor disease prognosis. Low wellbeing 

and high depression scores were found to be present in patients who had higher 

BP. Inadequate mental health literacy caused depression and anxiety symptoms, 

which led to the lack of self-care and in turn, poor medication adherence 

behaviour toward their HF management. It was also noted that there was a 

stigma attached to mental health diagnosis; some patients were reluctant to 

initiate treatment, denying the diagnosis of depression. Case narratives also 
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identified that the COVID-19 pandemic had an impact on some patients’ lifestyle 

and mental health. Patients developed worsening peripheral oedema and poorer 

mental health symptoms.  

No patients reported negative experiences with participating in the study. 

Patients did report positive experiences with participating in the study. Common 

trends in the data were noted as patients finding regular follow-up appointments 

beneficial. It was also noted that over the time study time, a positive rapport 

between the pharmacist practitioner and the patient developed. The focus on 

mental health and HF symptoms aided the patient in their understanding and 

self-management strategies. The patient education helped to improve literacy in 

mental health. This was true for patients that did not receive any referral to 

specialist MH services, but only received the review with the pharmacist 

practitioner at the specified time frames.  

6.4 Chapter Summary 

From the case narratives, it was noted that mental health literacy and 

understanding around HF, was linked to the educational status of the patient, 

were a lack of education resulted in a poorer understanding of the conditions. 

This in turn, was linked to a lack of self-care and lack of motivation in 

medication adherence behaviour. Links were also established between mental 

health, wellbeing, BP and medication adherence behaviour. These correlations 

were also noted in the statistical analysis.  
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Chapter VII: Discussion 

7.1 Chapter Overview 

A critical statistical analysis was applied to all results and when able, comparisons 

were made between the study and existing published literature. In addition, an 

individual case discussion was completed for each patient, which provided an 

individualised documentation of each assessment and intervention, from baseline 

to the final review at the 6-month point.  

7.2 Patient demographical information  

Patient demographics and clinical assessments were completed at baseline for 

all participants. There was a total of 49.2% of females (N =30) and 50.8% of 

males (N = 31). A total of 52.5% of patients (N = 32) were over the age of 75. 

From previous established research, it has been found that the majority of 

patients diagnosed with heart failure are approximately 77 years or older. Heart 

failure is a rising problem for the aging population, specifically among older 

women. There are approximately 200,000 new cases of heart failure diagnosed 

in the UK each year (BHF, 2020). The Hillingdon heart failure study assessed the 

incidence of heart failure in an area in England, using clinical and 

echocardiographic data and a case definition based on cardiologists applying the 

European Society of Cardiology (ESC) definition of heart failure. The incidence 

of heart failure is reported at a rate of 0.2% per year in men and 0.1% per year in 

women aged 55–64 years (Mehta & Cowie, 2006). The incidence rises 

approximately 10‐fold to 1.7% in men and 1% in women, aged 85 years or over. 

The median age at the time of diagnosis of heart failure is 76 years (ESC, 1995).  

It has been reported that the incidence of heart failure is significantly higher in 

men than women at all ages with an age‐standardised ratio of 1.75 (Cowie et al., 

1999). However, these results on incidence based on gender are from over 20 
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years ago. Based on USA statistics, the prevalence of heart failure among older 

women (> 75 years) is 10.9% and in men of the same age group, is 9.8% (AHA 

Statistics, 2006). More recent statistics from The British Heart Foundation (BHF) 

estimates that heart failure affects 1 to 2% of the population in the UK. Prevalence 

increases with age, with around 1% of men and women aged under 65 affected; 

this rises to between 6 and 7% of those aged 75 to 84, and between 12 and 22% 

of those aged 85 and over (BHF, 2020). From the sample study population, 

19.6% (N = 12) of patients were younger than 65 years of age. From this younger 

population, 9 were male and 3 were female. From studies, research has shown 

that the incidence and prevalence of heart failure was usually lower in women 

than in men at all ages. However, due to the steep rise in incidence with age, and 

the proportionally larger number of elderly women in the populations of the 

developed world, the total number of men and women living with heart failure is 

approximately the same (Mehta & Cowie, 2006). This is quite apparent from the 

data collected for this study, where the difference in male and female patients 

from the primary care surgery population is by 1 patient only.  

7.2.1 Educational status 

From the collected data, no patients from the cohort had undertaken higher 

education; the highest level of education was secondary school. From the sample 

group, 82% of patients were retired. The reason for this was obviously due to the 

fact that the majority of patients were over the national age of retirement. Of the 

patients who were not at the national retirement age (N = 12), only 3.3% (N = 2) 

of these patients were employed, with the rest being unemployed or retired. All 

respondents were Caucasian.  

7.2.2 Drinking habits 

A general assessment of the lifestyle characteristics revealed that 42.6% of the 
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respondents were occasional drinkers (N = 26) and 54.1% of the respondents 

were teetotallers (N = 33). One patient reported to consume alcohol on a daily 

basis, and another patient reported drinking on a weekly basis. Despite advances 

in surgical and medical treatments for heart failure, mortality is still high, which 

emphasises the importance of primary prevention and management of modifiable 

risk factors and contributing factors. Heavy drinking has been found to be 

associated with an increase in mortality, alcoholic cardiomyopathy, hypertension, 

cancer, and cerebrovascular events, including cerebrovascular haemorrhage 

(Kloner & Rezkalla, 2007). Even though genetic, biologic and behavioural traits 

influence the dynamics between alcohol use and cardiovascular disease, the 

dose and pattern of alcohol consumption seem to play larger roles (Piano, 2017). 

Surprisingly, light-to-moderate alcohol use (up to 1 drink per day for women and 

up to 2 drinks per day for men, with one drink being 17.6ml of 100% alcohol) has 

been shown to reduce the development of heart failure and does not appear to 

exacerbate symptoms in most patients who had existing heart failure (Kloner & 

Rezkalla, 2007). Various mechanisms have been proposed to explain the benefit 

that light-to-moderate alcohol intake has on the heart. These explanations 

propose that increased high-density lipoprotein cholesterol, increased 

fibrinolysis, improvement in endothelial function, promotion of antioxidant effects, 

reduced plasma viscosity and fibrinogen concentration, decreased platelet 

aggregation and a reduction of inflammation all confer benefit to the CV system 

(Piano, 2017). From the sample of 42.6% of occasional drinkers (N = 26), 34.6% 

of these patients were women (N = 9). The weekly drinker was male and the 

patient who reported drinking daily was female.  

Patients who were occasional drinkers were not willing to give up drinking 

completely and due to medical evidence, there was no absolute indication to do 
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so. Furthermore, the two patients that drank on a more regular basis (weekly and 

daily drinkers), were also not willing to reduce their alcohol intake. Heavy alcohol 

consumption, which heeds no significance to the type of beverage, is associated 

with alcoholic cardiomyopathy (Maisch, 2016). Alcoholic cardiomyopathy is a 

type of dilated cardiomyopathy, which is characterised by left ventricular dilation, 

an increased left ventricular mass, and a reduced (or normal) left ventricular wall 

thickness (Piano, 2017). No patients in the study group were diagnosed with 

alcoholic cardiomyopathy and there was only one patient who reported to 

consume alcohol on a daily basis. Interestingly, research has shown that 

individuals with ischemic left ventricular dysfunction, who consume 1 - 14 drinks 

each week, had a 23% lower risk of mortality compared with abstainers (Cooper, 

Exner & Domanski, 2000). However, advice from NICE on alcohol states that 

patients with alcohol-related heart failure should abstain from drinking alcohol, 

and as mentioned previously, NICE also report that there is no evidence that 

alcohol should be prohibited for all patients with heart failure (NICE, 2018).  

To further understand the effect alcohol had on this study cohort in regard to heart 

failure prognostic indicators (blood pressure), medication adherence, mental 

health and overall wellbeing, the analysis of variance was performed. The 

Greenhouse–Geisser (1958) and Huynh-Feldt (1976) corrections were applied to 

the analysis of variance data to adjust for the lack of sphericity in the variable. 

The lower bound estimate was also applied, to correct the degrees of freedom, 

to ensure incorrect assumptions about the null hypothesis were not made. 

Results showed (contradictory to published evidence), that there were no 

differences in average systolic blood pressure between occasional drinkers and 

non-drinkers (p = 0.371). Results also showed that drinking habits had no effect 

on the average MMAS-8© scores (total) between occasional drinkers and non-
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drinkers (p = 0.927) There was also no difference on intentional MMAS-8© scores 

between occasional drinkers and non-drinkers (p = 0.982) or between 

unintentional non-adherence scores (p = 0.727). Even though MMAS-8© scores 

did significantly improve from baseline to 6-months, the patients drinking habits 

did not play any role in this difference.  

7.2.3 Smoking 

The British Heart Foundation report that in the UK, there are approximately 

20,000 heart and circulatory disease deaths that are attributed to smoking per 

annum. Around 100,000 smokers die each year due to smoking-related problems 

each year (BHF, 2020). Smoking is one of the most preventable causes of 

morbidity and mortality worldwide. It is a modifiable risk factor that contributes 

heavily to the promotion of CV disease. 

Smoking habits in the study population were also assessed. A total of 42.6% of 

the respondents were non-smokers (N = 26), and 37.7% of the respondents were 

ex-smokers (N = 23).  A total of 19.7% of patients were current smokers (N = 12). 

Of these current smokers, 58.3% (N = 7) smoked less than 20 cigarettes per day 

and 41.7% (N = 5) smoked 20 or more cigarettes per day. From this sample of 

current smokers, only 33.3% of these smokers were women (N = 4), all of which 

reported to smoking less than 20 cigarettes a day. As with the alcohol 

consumption, the majority of smokers were male (66.7%, N = 8). Smoking directly 

effects the myocardium via increased oxidative stress and inflammatory 

pathways, leading to systolic and diastolic dysfunction. It promotes other heart 

failure risk factors including high blood pressure, increased heart rate, diabetes, 

and atherosclerosis. Vascular disruption also occurs by way of impairing 

endothelial cell function through decreasing nitric oxide production, promoting 

thrombosis, increasing oxidative stress, and activating inflammatory pathways 
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(Ambrose & Barua, 2004). Clinical effects of smoking can cause symptoms of 

shortness of breath, chest pain, cough and a reduced exercise capacity. 

However, from the smokers, only 25% of patients (N = 3) reported a walking 

distance of 10m or less, 33.3% reported that they could walk between 11-49m (N 

= 4) and 41.7% of patients reported a walking distance of 50m or more (N = 5). 

From these patients, 91.7% were younger than 75 years of age (N = 11).  

To explore the effect of smoking on the study cohort, analysis of variance was 

carried out; overall, the statistical test indicated that there was no difference in 

the average MMAS-8© scores between non-smokers, ex-smokers and current 

smokers (p = 0.886). Although there was a significant improvement in MMAS-8© 

scores from baseline to 6-months, smoking did not play a role in this (p = 0.523).  

Smoking also bore no effect on depression scores (p = 0.932), anxiety scores (p 

= 0.939) or overall wellbeing scores (p = 0.847). Overall, there was no significant 

difference in BP based on the smoking habits of patients (p = 0.270). However, 

analysis found that the interaction of time and smoking effect was found to be 

significant (p < 0.05) on BP i.e. over the course of the study time, BP increases 

significantly in patients who smoke.  

7.3 Prognostic indicators for Heart failure 

To monitor heart failure prognosis in the study, a number of indicators were 

assessed. These included blood pressure, oxygen saturations, self-reported 

walking distance before becoming short of breath, peripheral oedema and 

orthopnoea and paroxysmal nocturnal dyspnoea, assessed by way of cough 

status and other such symptoms as discussed later on in this chapter. Using 

inferential statistical analysis to explore results, it was found that there were no 

significant changes that took place with any indicator apart from blood pressure.   
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7.3.1 Oxygen saturation 

Oxygen saturation is measured using SpO2 – which is the saturation of peripheral 

oxygen in the blood which is an estimate of the SaO2 – arterial oxygen 

saturations. Oxygen saturation by pulse oximetry is commonly used for 

monitoring critical patients and is a useful indicator, however there are limited 

studies on oxygen saturation monitoring in chronic heart failure. In adults less 

than 70 years of age when awake at rest, saturation levels are usually 96% - 98% 

and adults aged 70 years and above when awake at rest are usually greater than 

94%. At each review, the patients’ oxygen saturation levels were also monitored 

using a finger pulse oximeter. There was no significant change in the oxygen 

saturation levels over the course of the study.  

7.3.2 Walking distance 

Walking distance before becoming short of breath was also assessed. Walking 

distance is a key parameter in the classification of heart failure. The NYHA 

classification provides a simple way of classifying the degree of heart failure. It 

classifies patients in one of the four categories based on a number of factors 

based on their symptoms and limitations during physical activity. These 

symptoms and limitations include shortness of breath, fatigue, palpitations and/or 

angina pain.  Using the self-reported walking distance in this study gave an 

overall indicator of the patients’ fitness status and severity of their symptoms. The 

NYHA classifies ‘short’ walking distances as 20-100m (Bennett et al., 2002). 

From the study sample, a total of 52.5% of patients (N = 32) reported to be able 

to walk 10m or less; 31.1% of patients (N = 19) reported being able to walk 11-

49m and a total of 16.4% of patients (N = 10) reported to be able to walk 50m or 

more. Only 1 patient with a self-reported walking distance of 50m or more was 

over the age of 75 years. Walking distances remained quite similar throughout 
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the study for all categories. In the patients that reported being able to walk 10m 

or less, only 12.5% of patients (N = 4), were diagnosed with hypertension at 

baseline. All patients in this walking distance category had normal O2 saturations. 

All patients were on appropriate drugs and vital signs were stable. However, 

despite optimized pharmacological treatments such as antihypertensives, 

diuretics and inotropes that acted to improve the central haemodynamic status, 

these patients still complained of exertional dyspnoea at a very short walking 

distance (≤10m). Dyspnoea refers to the sensation of difficult or uncomfortable 

breathing and research has found that dyspnoea can occur independently from 

actual disease severity (Karapolat et al., 2008). In the study population group, a 

short walking distance could be due to age related factors, as 87.5% the patients 

(N = 28) in this walking distance category were over the age of 75 years. And 

therefore, one could argue that the self-reported shortness of breath is a poorly 

specific prognostic factor. Nevertheless, dyspnoea is associated with impaired 

functional capacity and quality of life and from published research; evidently, 

cardiac factors alone are not the sole cause of dyspnoea. From published 

research, dyspnoea, either at rest or on exertion, is due to integrated and complex 

cardiopulmonary, peripheral and neurohormonal interactions (Kupper et al., 

2016). Over the course of the study, there were no statistically significant changes 

of walking distance that took place. 

The underlying mechanisms for dyspnoea are thought to occur due to pulmonary 

congestion as left ventricular dysfunction causes a reduction in cardiac output, 

therefore leading to a rise in pulmonary venous pressure. This eventually leads 

to the extravasation of fluid into the lung alveoli and interstitial spaces, which 

ultimately reduces pulmonary compliance and causes trouble breathing, hence 

leading to dyspnoea. With the increasing severity of heart failure and further 



  

Student ID: 0619994  323 

 

deterioration, i.e. decreasing heart pump function, the prevalence of dyspnoea 

increases. However, as mentioned, the causes of dyspnoea are multifaceted e.g., 

chronic systemic inflammation via immune system modulation, affects the 

responsiveness of the airways, leading to episodes of breathlessness and chest 

tightness. This affects airway responsiveness, leading to recurrent episodes of 

breathlessness and chest tightness. Even more importantly, psychologic distress 

could also be a factor for dyspnoea. From the patients who fell in the walking 

distance category of ≤10m, 25% of patients (N = 8) were suffering with depression 

and anxiety symptoms. Ergoreflexes can constitute a role in causing dyspnoea. 

Skeletal muscle abnormalities are very prevalent in chronic heart failure and are 

associated with an increase in the ergoreflex, which is a muscle reflex stimulated 

by muscular action. This reflex network becomes hyperactive secondary to 

musculoskeletal alterations and abnormalities (signals originating from receptors 

located in skeletal muscles e.g., mechanoreceptors) that occur in heart failure. 

Suppression of the sympathoinhibitory cardiovascular reflexes due to heart 

failure, in combination with hyperactive ergoreflexes, ultimately leads to physical 

exercise intolerance (Dube, Agostoni & Laveneziana, 2016).  

Nonetheless, the reliability of patients self-reporting their individual walking 

distance before becoming short of breath was not highly specific or reliable. 

Elderly patients especially had difficulty determining how far they could actually 

walk before becoming short of breath and it is postulated that this is reason for 

some unexplainable changes in walking distance at each follow up. It could 

therefore be concluded that patient-related bias surrounds this prognostic factor 

of heart failure. A more suitable way to determine the point of exertional 

dyspnoea, if it were possible, was to use a treadmill to gauge the walking 

distance. Using statistical analysis, it was found that there was no significant 
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change in walking distance from baseline to 6-months. Analysis of variance tests 

also revealed that there was no difference in the self-reported average walking 

distance between non-smokers, ex-smokers and current smokers (p = 0.087). 

Overall, results indicate that walking distance does not change significantly with 

respect to time or smoking status/habit in this study population.  

7.3.3 Pulmonary congestion 

To also assess the incidence of paroxysmal nocturnal dyspnoea (PND) and 

orthopnoea in the study population, the patients were questioned on cough 

symptoms, especially coughing attacks during the night or on lying down. It is 

acknowledged that patients may have comorbidities, such as asthma, COPD and 

GORD, that may cause daytime coughing etc., which was also taken into account 

and recorded. However, orthopnoea, PND and dyspnoea on exertion are self-

reported symptom, the question of reporting bias must be taken into 

consideration. It is a subjective phenomenon and from this study population, it 

was found that that it is experienced and described differently by each patient. 

From the study, descriptions of breathing difficulty are shown below. Subjective 

descriptions used by patients to explain PND, orthopnoea and dyspnoea: 

• Cannot get enough air. 

• Feeling short of breath.  

• Gasping for breath. 

• Choking.  

• Suffocating.  

• Being strangled. 

• Cannot stop coughing when lying down.  

• Uncomfortable feeling when lying down. 

• Heavy breathing.  
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In people with no breathing difficulty, spontaneous respiration is controlled by 

neural and chemical mechanisms and the individual is not aware of their 

respiratory effort until ventilation is compromised and an abnormally increased 

muscular effort is needed for inspiration and expiration. In heart failure patients, 

orthopnoea, dyspnoea and PND are ultimately caused by fluid accumulation in 

the lungs (pulmonary congestion) and not by fluid overload, as with peripheral 

oedema (Watson, Gibbs & Lip, 2000).   

Orthopnoea is the sensation of breathlessness in the recumbent position, 

relieved by sitting or standing. Paroxysmal nocturnal dyspnoea is a sensation of 

shortness of breath that awakens the patient, often after 1 or 2 hours of sleep, 

and is usually relieved in the upright position (Yagishita-Tagawa et al., 2013).  

The pathophysiology behind orthopnoea is due to pulmonary congestion during 

recumbency. In the horizontal position, redistribution of blood volume takes place 

from the lower extremities and splanchnic beds to the lungs. In normal individuals 

this has little effect, but in patients who experience difficulty in this redistribution 

of volume due to left ventricle compromise in heart failure, there is significant 

reduction in the vital capacity and pulmonary compliance which results in 

shortness of breath or sudden coughing when lying down. Pulmonary congestion 

decreases when the patient assumes a more erect position, and this is 

accompanied by an improvement in symptoms (Witte & Clark, 2007). Paroxysmal 

nocturnal dyspnoea is thought to be caused by mechanisms similar to those for 

orthopnoea.  

These physiological challenges that take place causing symptoms of PND are 

thought to occur only when patients are asleep. Theories for this include a 

possible decreased responsiveness of the respiratory centre in the brain and a 

decreased adrenergic activity in the myocardium during sleep (Al-Shura, 2019). 
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Overall, the failing left ventricle is suddenly unable to match the output of the 

more normally functioning right ventricle, resulting in pulmonary congestion. 

When these patients with left ventricular failure change from erect to recumbent 

positions, adverse physiological changes take place, these include an increase 

in plasma volume due to the reabsorption of excess fluid from the tissues into the 

circulatory system; a shift of the oedema fluid from dependent parts of the body 

and from the splanchnic region to the lungs, which ultimately increases 

pulmonary blood volume, pulmonary capillary pressure, retardation of pulmonary 

blood flow, distention of pulmonary capillaries and transudation of blood serum 

into pulmonary interstitial areas and alveoli. This pulmonary congestion is 

enhanced by inadequate lymphatic drainage. As a consequence to these 

congestive changes, lung compliance is decreased, total lung volume, vital 

capacity, maximum expiratory flow rate and inspiratory and expiratory reserve 

volumes are reduced. Pulmonary congestion commonly causes bronchospasm 

and an increased resistance to air flow. The hypoxia can cause acidosis, which 

may cause hyperpotassaemia, which can exacerbate the bronchospasm. 

Oedematous swelling of the bronchial mucous membrane, the alveolar septa and 

possible changes in the alveolar surfactant may also have a role in the 

pathophysiology of dyspnoea (Banyai, 1972).  

From the entire study population, at baseline, 67.2% of patients (N = 41) reported 

to have some form of cough/shortness. Patients that reported occasional cough 

with no specific exacerbating factors, or a cough due to another reason were not 

diagnosed with PND or orthopnoea. The number of patients with PND at baseline 

(19.7%, N = 12) increased to approximately 24.6% (N = 15) at 3 months. 

However, the incidence of diagnosis then reduced to 23% (N = 14) at 6 months.  

Patients diagnosed with orthopnoea comprised of only 4.9% of patients (N = 3). 
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At the 3-month follow up, this reduced to 3.3% (N = 2). However, at the 6-month 

follow up, this figure rose to 4.9% again. No statistical significance was noted in 

these changes. In regard to orthopnoea and PND, the null hypothesis must be 

accepted and the hypothesised triad of interlinking mental health and medication 

adherence in improving heart failure prognosis was not established. In regard to 

statistical significance – there was no change in cough status from baseline to 6-

months. 

7.3.4 Peripheral oedema 

The development of peripheral oedema is a cardinal clinical feature in chronic 

heart failure and is caused by fluid excess. Peripheral oedema was another 

prognostic indicator for the study. In normal circulation, there is a continuous 

filtration of the fluid from the intravascular space into the tissues at a rate which 

is dependent on the gradient between the intravascular and extravascular 

hydrostatic pressures. Filtered fluid is then drained by the lymphatic system. 

Evident peripheral oedema caused by cardiac pathology, develops because the 

fluid retention results in an increase in intravascular hydrostatic pressure and a 

equal increase in the filtration rate, which in time exceeds the capacity of the 

lymphatic system to drain fluid away. The pathophysiology behind this is however 

multifactorial. However, the cause all stems from the failing heart. One reason 

involves the renal system; as the heart starts to fail, the perfusion of the kidneys 

also falls. In response, the kidneys increase the production of renin, which gives 

rise to neurohormonal activation, stimulates the renin-angiotensin-aldosterone 

system, which leads to an increase in aldosterone production, ultimately leading 

to sodium and water retention, giving rise to oedema (Sarnak, 2014). Arginine 

vasopressin (anti-diuretic hormone) is also released, which serves to further 

increase fluid retention, along with causing the patient to feel thirsty. With the 
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activation of the renin–angiotensin–aldosterone and vasopressin systems; 

cardiac preload (fluids) and afterload (vasoconstriction, mainly caused by 

angiotensin II) are maintained. These changes aim to maintain and restore the 

dynamics of the cardiovascular system and the homeostasis of circulation, albeit, 

with an increase in the systemic venous pressure and causing an exacerbation 

to cardiac failure (Sarnak, 2014). The left ventricle of the heart can dilate over 

time, along with the left atrium, especially if mitral regurgitation develops, leading 

to pressure changes.  This elevated venous pressure causes further reductions 

in renal blood flow, ultimately leading to a reduction in glomerular filtration rates, 

which maintains and augments the vicious cycle (Sarnak, 2014). The increased 

venous pressure is conveyed to the capillaries, leading to extravasation of 

electrolytes and fluid into the interstitial spaces, producing fluid congestion, with 

oedema as a presenting symptom (Firth, Raine & Ledingham, 1988).  

Fluid congestion is an important cause of symptomatic presentation in heart 

failure. It is a considerable marker of an adverse prognosis and therefore, 

obviously an important therapeutic target. Oedema in the limbs can lead to 

discomfort and aching in the legs, affecting the patients’ quality of life. From the 

study, 100% of patients with peripheral oedema complained of aching legs. 

Ascites in the abdominal cavity can lead to hospitalisation. Fluid congestion 

around the liver can cause pain in the abdominal area and a reduction of renal 

function can also arise due to a disruption in the pressure gradient. Pulmonary 

oedema/effusions on the other hand, are caused by a change in the venous 

pressure, which rises, so that the rate of fluid transudation into the interstitial 

space of the lungs, exceeds the capacity of the pulmonary lymphatics to drain 

away the fluid. The point being, that pulmonary oedema is not caused by fluid 

overload but by the accumulation of fluid in the lungs, which can cause 
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breathlessness. Anaemia is a common condition in heart failure patients and can 

be exacerbated via dilution if congestion occurs (Watson, Gibbs & Lip, 2000). 

For the majority of patients, the accumulation of fluids that cause peripheral 

oedema is usually a gradual and generalised process, taking place over weeks 

or months, which means that many patients do not present with this complaint 

until the oedema becomes widespread and symptomatic (Clark & Cleland, 2013). 

Once this situation occurs, medical intervention is needed. For the management 

of peripheral oedema, diuretics form the core of the treatment plan. The European 

Society of Cardiology provide some advice on managing oedema, they explain 

that the aim of diuretic therapy is to attain and sustain euvolaemia with the lowest 

achievable dose. The dose of the diuretic can be adjusted according to the 

patients’ needs over time.  

Different classes of diuretics are available, although the loop diuretics, 

furosemide and bumetanide are the most widely prescribed. Loop diuretics 

provide a more intense and shorter diuresis than thiazides, which is sometimes 

preferred in patients as it reduces sleep disturbances.  Loop diuretics have many 

beneficial effects in heart failure, not only improving peripheral oedema and 

pulmonary congestion, but also on jugular venous pressure, body weight, cardiac 

function and exercise tolerance (Davies, Gibbs & Lip, 2000) 

The European Society of Cardiology recommend starting with the minimal dose 

and gradually increasing to achieve symptom control. However, for those patients 

responding inadequately to a loop diuretic alone, a thiazide or thiazide-like 

diuretic can be added into the regimen, to provide a potent diuresis effect. 

Alternatively, a mineralocorticoid receptor antagonist can be used, such as 

spironolactone or eplerenone (Ponikowski et al., 2016).  

Notably, ACE inhibitors can also promote diuresis, and are considered first-line 
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treatment for chronic heart failure with reduced systolic function, unless 

contraindicated. Additionally, through their action on the renin-angiotensin 

system, ACEi reduce the circulating blood volume, and both venous and arterial 

pressures. The ARNI, sacubitril/valsartan, not only decreases the risk of 

hospitalisation and death in stable chronic heart failure patients, but also 

improved congestion to a greater extent when compared to enalapril (Selvaraj et 

al., 2019). 

Two patients in the study were taking sacubitril 24mg/valsartan 26mg twice daily. 

A 64-year-old obese male (BMI 42.3) had pitting oedema on examination, which 

remained the same throughout the study. Of the drugs related to heart failure 

management, patient 20 was taking clopidogrel 75mg daily, aspirin 75mg daily, 

apixaban 2.5mg twice daily, bumetanide 3mg daily, spironolactone 25mg daily, 

sacubitril 24mg/valsartan 26mg twice daily and digoxin 125mcg daily. The fact 

that the patient had class III obesity, could be a factor that complicated the clinical 

examination, which calls the possibility of examination bias. However, from the 

diagnosis of pitting oedema, the oedema was classed as grade 3 (applied 

pressure left an indentation of 5-6mm and took 30 seconds to rebound). The 

patient was referred to the GP for further input and management, however no 

changes occurred during the course of the study.  

Patient 26, a 42-year-old female had no oedema on examination throughout the 

study. of the drugs related to oedema management, the patient was only taking 

sacubitril 24mg/valsartan 24mg twice daily.  

Chronic fluid congestion and overload is responsible for a large number of 

hospital admissions. Upon hospital admission, the aim of management is to 

remove the excess fluid, so that the patient is no longer congested on discharge. 

In 2014, a study reported that the most common cause for hospital admission in 
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England and Wales for patients with heart failure is fluid retention and congestion 

(Shoaib et al., 2014). From the study, of all the patients who had no oedema (N 

= 29, 47.5%,) on examination at baseline, 37.9% (N = 11) of this group had been 

admitted to the emergency department for heart failure symptoms in the last 5 

years. From all the patients who suffered with some form of oedema (N = 32, 

52.5%), only 18.8% (N = 6) had emergency hospital admissions documented in 

the previous 5 years. Exploring this further revealed that from all the patients who 

had pitting oedema at baseline (N = 12, 19.7%), 3 of these patients (25%) had 

documented emergency admissions to the hospital in the last 5 years, which were 

indeed all for fluid overload and congestion. 

Hospitalisation itself is associated with an adverse prognosis, and repeated 

hospitalisations are associated with increasingly poor survival (Lin et al., 2017). 

Therefore, from this logic, it may be assumed that fluid overload and congestion, 

and not just reduced cardiac function, appear to be associated with a poor 

prognosis in heart failure. Other than symptomatic observations and vital sign 

tracking, there are limited ways to monitor heart failure. However, a useful 

indicator that is used in the diagnosis of heart failure, could also be considered 

as a monitoring indicator. The fact that natriuretic peptides have a short half‐life, 

are easily measured and provide a quantitative marker of heart failure severity 

and prognosis, indicates toward the possibility of a useful tool to guide therapy, 

assess the effectiveness of treatments, determine if adequate decongestive 

therapy has been provided, all in aim of reducing the risk for acute hospitalisation 

(Mueller et al., 2019). 

The notion of serial BNP measurements as a quantitative measure to monitor 

heart failure in primary care mirrors the monitoring carried out for other key 

biomarkers for other conditions, e.g., glycated haemoglobin, blood pressure, lipid 



  

Student ID: 0619994  332 

 

profile and eGFR. Therefore, serial measurements of BNP would allow 

practitioners to educate and motivate heart failure patients and make decisions 

on management plans together. Those patients with lower values of natriuretic 

peptide at the time of discharge (or achieving greater relative reduction) have a 

markedly better prognosis than those patients who are released from acute care 

with higher concentrations (Kociol et al., 2011). An individual patient data meta-

analyses of prospective cohort studies took place in 2014 and included 1301 

patients. The study reported that discharge natriuretic peptide concentrations 

appear to be the best predictor of 1‐year death or re‐hospitalisation among 

patients with acute heart failure, compared with admission values or the change 

in levels from admission to discharge (Salah et al., 2014).  

For this study, monitoring BNP at baseline, 3-month and 6-month follow up was 

the initial aim of the study however, from baseline assessment, throughout the 

study, the COVID-19 pandemic prohibited routine blood tests. For this reason, 

serial BNP measurements were not carried out.  

However, upon research, once again the evidence in the UK was found to be 

sparse and contradictory. NICE, published draft advice in 2018, advising to 

consider measuring NT-proBNP as part of a treatment optimisation protocol, but 

only in a specialist care setting, and for those people aged under 75 years, who 

have heart failure with reduced ejection fraction and an eGFR above 60 

ml/min/1.73 m2 (NICE, 2018). A surveillance review published in 2015 by NICE 

looked into the possibility of updating their guidelines and recommending serial 

BNP measurements in chronic heart failure. NICE based their decision on a RCT 

conducted in 2010, with 345 hospitalised patients for heart failure, with elevated 

NT-proBNP on admission. These patients were examined to find if management 

of heart failure guided by NT-proBNP targets improved outcomes. The study 
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reported that in comparison with standard heart failure management, the use of 

NT-proBNP serial measurements did not affect the primary outcome of the 

number of days alive and out of hospital. Conversely, there was a slightly greater 

decrease in NT-proBNP in those patients not managed according to the NT-

proBNP targets (Eurlings et al., 2010).  

NICE also based their decision on a study on an RCT with 252 patients, with 

NYHA class II-IV heart failure symptoms, who had grossly elevated NT-proBNP 

levels (> 800 pg/ml for men and > 1000 pg/ml for women). No difference was 

observed in days alive, out of hospital days and symptom score between those 

who had NT-proBNP guided care and those who did not (Persson et al., 2010). 

NICE also referenced various systematic reviews and meta-analyses, with 

opposing outcomes. However, based on the evidence identified from that time, 

the report concluded that NT-proBNP monitoring did not appear to affect health 

outcomes (NICE, 2014).  

Overall, on assessment of the patients in this study population, it was found that 

at baseline assessment, 47.5% patients (N = 29) had no oedema. However, a 

total of 52.5% of patients had some form of oedema (23% of patients (N = 14) 

had slight oedema, 19.7% of patients (N = 12) had pitting oedema and 9.8% of 

patients (N = 6) had non-pitting oedema). All patients reported to have presented 

with peripheral oedema to their own GP historically but reported that no 

intervention had taken place and symptoms remained the same. All patients with 

pitting and non-pitting oedema explained that the symptoms affected their quality 

of life, causing pain and discomfort. All patients were given advice on 

conservative/home management and if higher grade oedema was present, 

patients were referred to their GP for further assessment and intervention.  

At the 3-month follow up after interventions had taken place at baseline, 
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surprisingly, the incidence of oedema increased, as only 41% of patients (N = 25) 

had no oedema on assessment. The remaining 59% of patients now had some 

form of oedema (24.6% (N = 15) had slight oedema, 24.6% (N = 15) had pitting 

oedema and 9.8% (N = 6) non-pitting oedema). In each patient that had 

developed peripheral oedema at the 3-month follow up, the reasoning behind it 

seemed to stem from the reduction in activity due to the COVID-19 national 

lockdown, which lead patients to develop a more sedentary lifestyle, resulting in 

new-onset peripheral oedema.  

At the 6-month follow up, evidently there was a reduction in the incidence of slight 

oedema and pitting oedema compared to the 3-month review. However, there 

was an increase in non-pitting oedema at 6-months compared to the 3-month 

follow up. On examination, 45.9% of patients (N = 28) had no oedema on 

assessment. 19.7% of patients (N = 12) had slight oedema, 21.3% (N = 13) had 

pitting oedema and 13.1% (N = 8) had non-pitting oedema. The paired sample t-

test yielded non-significant results for the changes of oedema status over time. 

From the above discussion, it has already been clarified that there were 

statistically significant improvements in the mental health and medication 

adherence behaviour over the 6-month study period. However, upon statistical 

assessment of peripheral oedema (one of the prognostic indicators for heart 

failure), there was evidently, no significant statistical change in regard to the 

interventions employed. Therefore, the hypothesised triad of mental health and 

medication adherence improvement on heart failure prognosis, is incomplete in 

this respect. If peripheral oedema and pulmonary congestion are assessed in a 

combined view, due to their similar management plan, it can be speculated that 

perhaps these symptoms were not managed appropriately upon referral to their 

regular care provider; due to the lack of diuretic drug titration employed over 6-
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months. Is the intervention provided in this study alone, enough to improve heart 

failure prognosis? From the two indicators of heart failure prognosis; pulmonary 

congestion and peripheral oedema, the answer to this question remains negative. 

It could be proposed that a more direct, holistic and involved role is needed to 

manage clinical symptoms for heart failure and may have yielded better results 

on prognostic indicators. However, as this study involved mental health as a 

comorbidity, focus remained on those interventions alone.  

7.3.5 Obesity  

An assessment of the study populations BMI revealed that the majority of patients 

were either overweight (37.7%, N = 23) or obese (39.3%, N = 24). From the obese 

patients, 58.3% of patients (N = 14) had class I obesity (BMI ≥ 30 - 34.9 kg/m2), 

29.2% of patients (N = 7) had class II obesity (BMI ≥ 35 - 39.9 kg/m2) and a total 

of 12.5% patients (N = 3) had class III obesity (BMI ≥ 40.0 kg/m2). 

From this obese category, the number of female and male patients were equal 

(50%, N = 12).  From the overweight category, 69.6% of patients (N = 16) were 

male. In the normal weight category, only 25% of patients (N = 3) were male.  

From the patients who were overweight and obese, (a total of 47 patients), 31.9% 

of these patients (N = 15) were diagnosed as depressed at baseline. Regarding 

medication adherence, 26.1% of overweight participants (N = 6) had low/very low 

medication adherence. A small portion of participants (8.7%, N = 2) had moderate 

medication adherence behaviour, and the remaining 62.5% of participants (N = 

15) had high adherence behaviour. As for the patients who fell into the obese 

category, 25% of participants (N = 6) had low/very low medication adherence 

behaviour, 75% of participants (N = 18) had high medication adherence 

behaviour. 

There was a total of 14 patients in the study who exhibited very low medication 
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adherence behaviour at baseline, of these; 85.7% (N = 12) were either 

overweight or obese. All patients who demonstrated very low medication 

adherence at baseline were also suffering with mental ill health, as well as being 

obese.  

In 2020, there were a total of 11,117 hospital admissions directly attributable to 

obesity (NHS Digital, 2020). The British Heart Foundation report that 28% of 

adults in the UK are obese and that approximately 1 in 6 heart and circulatory 

disease deaths are related to a high BMI (BHF, 2020). It is widely recognised and 

ascertained that obesity is interrelated to the development of cardiovascular 

diseases, including atherosclerosis and hypertension, and to an increased risk of 

heart failure and coronary heart disease in particular (Carbone et al., 2019). 

WHO defines obesity as an excess/abnormal accumulation of fat (fat mass) that 

negatively impacts the health (WHO, 2016). Obesity is measured in body mass 

index, which is a person’s weight (kilograms) divided by the square of their height 

(metres). Obesity is diagnosed when a patient has a BMI of ≥ 30.0 kg/m2. Obesity 

is associated with an increased risk for coronary heart disease, by increasing the 

load of atherosclerotic plaques build-up in the arteries of the heart. 

Atherosclerosis is associated with macrophage infiltration and plaque instability, 

which in turn could lead to a thrombus (Pizzi et al., 2010). However, obesity itself 

is in fact linked to multiple risk factors for coronary heart disease, which can 

include high cholesterol, diabetes, raised blood pressure, and metabolic 

syndrome. The risk for coronary artery disease is also higher in people with 

visceral obesity, which is fat around the abdominal organs (Jin, 2013). Obesity 

has also been implicated in the adverse effects to the left ventricular structure, 

and systolic and diastolic function (Carbone et al., 2019).  

Obesity is a rising epidemic and a significant risk factor in cardiovascular disease; 
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therefore, it serves as an obvious focus point, and nevertheless, a challenge for 

the health care system. It is paramount that patient education takes place at every 

opportunity, to discuss weight loss and leading a more active lifestyle. On the 

other hand, interestingly, obesity has found to be associated with a lower mortality 

rate in patients with established heart failure, this phenomenon has been termed 

the "obesity paradox” (Carbone et al., 2019). This is not the case however for 

class III obese patients. When obesity and heart failure are both present, (which 

is in the case for 39.3% of patients in this study), patients with class I obesity 

have shown to have a more positive prognosis compared to patients who are 

normal or underweight. 

Although obesity means an excess of fat mass, individuals with obesity usually 

also have an increased amount of lean body mass. The increase in lean body 

mass is postulated to be the cause of the obesity paradox, due to the fact that it 

is associated with an improved cardiac and respiratory system fitness. 

Cardiorespiratory fitness is a main contributing factor for clinical outcomes in 

patients with heart failure (Elagizi et al., 2020). While increased lean mass is a 

significant positive prognostic factor in heart failure compared to fat mass; 

patients with coronary heart disease, incur protective effects from excess fat 

mass, especially when not associated with increased systemic inflammation 

(Carbone et al., 2019). On the contrary, there are however, many reasons to 

advise weight loss in heart failure patients, with the aim of improving control of 

obesity-related comorbidities i.e. hypertension, mental health and quality of life, 

diabetes and obstructive sleep apnoea. Controlling weight also benefits the 

patient via allowing them to be a possible candidate for surgery and advanced 

heart failure therapies, e.g., cardiac transplantation or having a ventricular assist 

device placement. Interestingly, studies have shown that class I obesity is not 
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associated with significantly higher morbidity and mortality rates following cardiac 

transplantation. However, underweight and class II and III obesity patients have 

significantly higher morbidity and mortality rates post-surgery (Russo et al., 

2010). A BMI > 35 kg/m2 is associated with worse outcomes after a heart 

transplant (Mehra et al., 2016). Additionally, weight reduction in obese patients 

who do not suffer with heart failure is associated with numerous positive 

cardiovascular effects. These include a reduction in mean arterial pressure, an 

improvement in multiple systolic and diastolic parameters, a decrease in left 

ventricular mass and a reduction in ventricular filling pressures (Carbone et al., 

2019). Therefore, it is natural to postulate that weight loss via exercise, diet, 

pharmacotherapy or surgery may result in improved cardiovascular outcomes in 

heart failure patients with obesity. However, due to current evidence and the data 

surrounding the “obesity paradox”, the American College of Cardiology/American 

Heart Association HF guidelines do not specifically recommend weight reduction 

in obese patients with heart failure. However, they provide a class I 

recommendation for exercise training/regular physical activity for patients who 

are able to improve their functional status (Yancy et al., 2013). A study conducted 

in 2016 stated that in HF, weight loss has been associated with an adverse 

prognosis, whereas obesity has been linked to a lower mortality rate. The study 

also stated that the impact of weight loss in obese patients with HF is not 

completely understood. However, they concluded that weight loss of ≥5% in 

patients with chronic HF was associated with high long-term mortality, especially 

among obese patients with HF (Zamora et al., 2016) 

From this study, patients who had a BMI of ≥ 40.0 kg/m2 were advised on weight 

reduction during their discussion with the pharmacist practitioner. However, 

patients who were overweight and who had class I-II obesity, were advised to 
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maintain healthy activity levels as agreed with their heart failure specialist. Diet 

advice was also provided.  

7.3.6 Blood pressure 

Hypertension is the most significant modifiable risk factor for the development of 

heart failure with both reduced ejection fraction and preserved ejection fraction 

and has a major impact on preventing hospitalization in heart failure patients 

(Bohm et al., 2017). Hypertension has been reported to precede heart failure 

occurrence in 75% of cases, therefore carrying an increased risk of developing 

heart failure, compared to normotensive individuals (Manickavasagam et al., 

2009). High blood pressure not only increases cardiac work, leading to the 

development of left ventricular hypertrophy but high blood pressure also acts as 

a risk factor for the development of coronary heart disease. Sustained 

hypertension also acts as a risk factor for mortality in patients with established 

heart failure (Ponikowski et al., 2019).  

There is a lack of robust evidence in the UK specifically, regarding optimal blood 

pressure targets for patients with heart failure. Studies and guidelines reporting 

optimal targets are difficult to find and are sometimes contradictory. Furthermore, 

there are no specific NICE guidelines detailing optimal blood pressure targets in 

heart failure. If the NICE guidance is taken into consideration, blood pressure 

should by maintained below 140/90 mmHg for people under 80 years of age, and 

below 150/90 mmHg for people over the age of 80 years, however there is no 

specific mention about heart failure patients in this guidance.  

Upon searching international guidelines, more specific advice was available. The 

2020, International Society of Hypertension; Global Hypertension Practice 

Guidelines, state that targets for blood pressure in heart failure should be lowered 

if ≥ 140/90 mmHg and treated to target a blood pressure of <130/80 mmHg, 
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however it should be maintained above 120/70 mmHg (Unger et al., 2020). The 

guidance also recommended lifestyle changes i.e. diet and exercise.  

However, the 2017 USA hypertension guidelines stated that heart failure patients 

should aim for a blood pressure of < 130/80 mmHg, and that blood pressure 

should not exceed this threshold, with both elevations and reductions in blood 

pressure (Whelton et al., 2018). 

With assessment of this prognostic indicator, at baseline, it was found that 62.3% 

of patients (N =38) had normal blood pressure. The prevalence of hypertension 

in this study group consisted of 32.8% of patients (N = 20) with stage 1 

hypertension, 3.3% of patients (N = 2) with stage 2 hypertension and 1 patient 

had stage 3/severe hypertension. Patient 6, an overweight 49-year-old male was 

referred according to protocol for management of severe blood pressure. At the 

3-month follow up, it was found that 67.2% of patients (N = 41) had normal blood 

pressure, 27.9% of patients (N = 17) had stage 1 hypertension, 4.9% of patients 

(N = 3) had stage 2 hypertension and no patients were found to have severe 

hypertension at this stage. The number of stage 2 hypertensive patients 

increased as patient 6, who had alterations made to antihypertensive 

medications, was now diagnosed as a stage 2 hypertensive patient. At the final 

review at 6-months, 77% of patients (N = 47) had normal blood pressure, 19.7% 

of patients (N = 12) had stage 1 hypertension, 3.3% of patients (N = 2) had stage 

2 hypertension and no patients were diagnosed as severe hypertensives.  

When correlating this prognostic indicator with the patients’ lifestyle 

characteristics, it was found that of all the patients diagnosed with stage 1 

hypertension at baseline, 90% (N = 18) were either obese or overweight. By 

further exploring the lifestyle characteristics of stage 1 hypertensive patients, it 

was found that 55% of these patients (N = 11) were either ex-smokers or current 
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smokers. Both patients with stage 2 hypertension were ex-smokers. The patient 

with severe hypertension at baseline was a non-smoker. With the patients who 

had normal blood pressure at baseline, it was found that 57.9% of them (N = 22) 

were current or ex-smokers. The repeated measures analysis of variance test 

indicated that there was no difference in systolic blood pressure between non-

smokers, ex-smokers and current smokers for average systolic blood pressure (p 

= 0.270). From the analyses, this indicates that smoking habit did not appear to 

have any impact on systolic blood pressure in this study population. However, it 

was found that smoking significantly impacted BP over the study time. 

The repeated measures analysis of variance test was conducted to find out if 

there was any significant difference in systolic blood pressure between 

occasional drinkers of alcohol and non-drinkers. The results indicated that there 

was no difference in average systolic blood pressure between occasional 

drinkers and daily drinkers (p = 0.371). 

For each patient, age and blood pressure were considered when deciding on the 

best possible intervention. Any patients 80 years-old or above had a higher 

threshold when it came to the correction of blood pressure. However, with 

pharmacological intervention, combined with a medicine use review, the number 

of patients in the study with normal blood pressure improved from baseline to the 

6-month follow up. Controlling blood pressure is of paramount importance, as it 

is one of the most important modifiable risk factors for cardiovascular disease. 

The BHF report that approximately 28% of adults in the UK have high blood 

pressure – (15 million people). They also report that approximately 50% of 

myocardial infarctions and strokes are related to hypertension in the UK (BHF, 

2020). Worldwide, hypertension affects a considerable part of the population. 

Each year is estimated to cause approximately 7.5 million deaths, which is 12.8% 
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of the total of all deaths (WHO, 2021). 

High blood pressure is a major risk factor for coronary heart disease, ischaemic 

and haemorrhagic stroke and renal dysfunction (Kokubo & Iwashima, 2015). The 

pathophysiology of high blood pressure and the development of heart failure is 

well documented, with high blood pressure increasing the left ventricular afterload 

and peripheral vascular resistance, along with a prolonged exposure to an 

increased load leads to pressure-mediated and volume-mediated left ventricular 

structural remodelling (Levy et al., 1996). Ventricular hypertrophy is an initial 

compensatory mechanism in response to the chronic pressure overload that 

attempts to preserve the cardiac output and delaying heart failure. However, the 

remodelling of the left ventricle inevitably causing a decompensation in its 

function, leading to left ventricle stiffness and diastolic dysfunction, which can 

ultimately cause heart failure (Kahan & Bergfeldt, 2005). Diastolic dysfunction 

can be an early change occurring in heart failure due to the increased cardiac 

load. The left ventricle becomes stiff and hypertrophied, owing to the left 

ventricular diastolic pressure increases. Additional changes arise via 

neurohormonal pathways which are activated by the blood pressure increase 

(Kahan & Bergfeldt, 2005). Ventricular hypertrophy can be classed as either 

concentric or eccentric hypertrophy according to the relative wall thickness. 

Concentric hypertrophy (relative wall thickness > 0.42mm) is associated with an 

increase in the thickness of the left ventricular wall and with ventricular mass. The 

cardiomyocytes in concentric ventricular hypertrophy have an increased diameter 

without an increase in the length. Whereas eccentric hypertrophy (relative wall 

thickness ≤ 0.42mm) is characterized by the dilatation of the left ventricular 

chamber without an accompanying increase in wall thickness (Nauta et al., 2019). 

In patients with an ongoing pressure overload, there is more chance for to 
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develop concentric hypertrophy, on the other hand, eccentric hypertrophy is 

associated with a volume overload (Mihil, Dassen & Kuipers, 2008). Chronic 

hypertension unfortunately involves both pressure and volume overloads, 

meaning that left ventricular hypertrophy can be either concentric (associated 

with a preserved ejection fraction) or eccentric (associated reduced ejection 

fraction) (Nauta et al., 2019). 

Hypertension treatment depends on multiple drug classes, i.e. ACE inhibitors, 

ARBs, calcium channel blockers, beta-blockers and diuretics. Treatment of 

hypertension in patients with heart failure must take into account the type of heart 

failure that is present e.g., systolic dysfunction, where there is impaired cardiac 

contractility; or diastolic dysfunction, where there is a limitation to diastolic filling 

and therefore in cardiac output due to an increased ventricular stiffness 

(Manickavasagam et al., 2009). A meta-analysis of randomized clinical trials that 

reviewed heart failure as an outcome, yielded significant reductions in new-onset 

heart failure rates in correlation with all of the aforementioned drug classes, 

except for ARBs. The reason for which may have been due to there being a small 

number of trials reviewing the ARBs. The results from the head-to-head 

comparisons of the different drug classes have shown that calcium channel 

blockers seemed to be inferior at preventing heart failure compared with ACE 

inhibitors, ARBs, beta-blockers, and diuretics. However, this inferiority was 

removed when meta-analyses was limited to RCTs allowing concomitant use of 

ACE inhibitors, diuretics, beta-blockers in the calcium channel blocker group 

(Thomopoulos et al., 2016). In a paper by Group et al., 2015, they report that for 

every 10mmHg reduction in systolic blood pressure, the heart failure rate reduces 

by 12% (Group et al., 2015). However, at present there is no specific 

recommended drug to prevent heart failure in patients with hypertension and 
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management plans adhere to appropriate guidelines.  

More specifically in regard to this this study, the issue lies in the management of 

hypertension in patients with established heart failure. Managing hypertension in 

complex patients in primary care, forms a substantial part of the management 

plan and involves factors such as the prognosis, progression and quality of life of 

heart, and more importantly, from the clinician’s perspective, remains a 

complicated task.   

The 2020, international society of hypertension; global hypertension practice 

guidelines suggest that renin-angiotensin blockers, beta-blockers and 

mineralocorticoid receptor antagonists (MRA) are all effective in improving clinical 

outcomes in patients with established HFrEF (Unger et al., 2020). Conversely, 

symptomatic treatment favours diuretics, as evidence is limited to symptomatic 

improvement (Williams et al., 2018). The guidelines also advise that calcium 

channel blockers are indicated when blood pressure control remains poor. The 

PARADIGM-HF study also recommends the angiotensin receptor-neprilysin 

inhibitor (sacubitril-valsartan) for hypertension in HFrEF, as an alternative to 

ACEi/ARB. The same treatment strategy can be applied to patients with HFpEF 

(Bohm et al., 2017). 

Specific recommendations for the treatment of hypertension in patients with 

symptomatic (NYHA Class II-IV) heart failure with reduced ejection fraction is 

included in the European society of cardiology (ESC) guidelines, for the diagnosis 

and treatment of acute and chronic heart failure (Ponikowski el al., 2016). The 

guidelines advise that these drugs can reduce the risk of hospitalization and 

death. Drugs should be up titrated to the maximum dose, or maximum tolerated 

dose with close monitoring. The guidelines also state, and rightly so, that patients 

who are optimally treated for heart failure, should rarely suffer with severe/stage 
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3 hypertension. Which is also the case in the study population, with only 1 patient 

exhibiting a systolic blood pressure over 180 mmHg. Patient 6 was treated with 

bisoprolol 5mg, ramipril 5mg and furosemide 40mg. Drug doses were the same 

for the previous 8months, with a small up titration of the bisoprolol taking place. 

Treatment was contradictory to current guidelines (Table 84), as no up-titration 

had taken place of either the ACEi, beta-blocker or diuretic. 

Table 84: Table showing recommendations for hypertension treatment in HF patients (adapted 
from Ponikowski el al., 2016). 

Stage in the treatment Action 

Step 1 ACEi/ARB + Beta-blocker + MRA  

Step 2 ACEi/ARB + Beta-blocker + MRA + thiazide-like diuretic/loop 
diuretic  

Step 3 ACEi/ARB + Beta-blocker + MRA + thiazide-like diuretic/loop 
diuretic + amlodipine/felodipine + hydralazine  

Step 4 Substitute ACEi/ARB for ARNI + (continue with other medication) 

Drugs that are NOT 
recommended  

• Moxonidine is not recommended due to safety concerns in 
patients with HFrEF (increased mortality) 

• Diltiazem and verapamil are not recommended in HFrEF 
(negative inotropic action and risk of worsening HF) 

• Alpha-adrenoceptor antagonists are not recommended in 
HFrEF (negative inotropic action, fluid retention and worsening 
HF) 

 

The latest heart failure drug, sacubitril/valsartan (an ARNI) has demonstrated 

superior results over the ACEi enalapril in the PARADIGM-HF trial. Monitoring for 

hypotension needs to be carried out on a regular basis, as symptomatic 

hypotension was often recorded in the sacubitril/valsartan group; affecting 18% 

of patients aged ≥75 years, compared to 12% in the enalapril group. However, 

there was no increase in discontinuation rates (McMurray et al., 2013). NICE 

guidelines state that the ARNI can be initiated by heart failure specialists with 

access to a multidisciplinary team, in patients who are receiving maximum 

tolerated doses of guidelines recommended drugs i.e. ACEi/ARB, beta blockers, 

and mineralocorticoid/aldosterone antagonists. The drug may be considered in 

adults with a diagnosis of chronic heart failure with reduced ejection fraction, in 

addition to having NYHA II-IV symptoms, a left ventricular ejection fraction of ≤ 

35%, a systolic blood pressure of ≥100 mmHg, a serum potassium level 
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≤5.4mmol/L, no contraindications to treatment, and as mentioned previously, the 

patient must have confirmed concordance with existing heart failure medication 

(NICE, 2016). 

From the review of medication histories of the 61 patients in this study, only two 

patients were taking an ARNI. Patient 20, a 63-year-old male, with a BMI of 42.3, 

who was a non-smoker and occasional drinker, was examined and recorded to 

have pitting oedema and depression. Medication adherence behaviour was low. 

However, blood pressure remined controlled throughout the study. From this 

thesis, from the study population, patient 26, a 42-year-old female, with a BMI of 

22, who was a smoker and occasional drinker, was examined and recorded to 

have no oedema or cough. The patient was diagnosed with anxiety. Medication 

adherence behaviour was moderate. However, blood pressure remained 

consistent throughout the study, albeit, below the thresholds recommended by 

the aforementioned guidelines.  

However, research on the reason for specific blood pressure thresholds 

generated interesting results, with similar findings to the ‘obesity paradox,’ it also 

seems that blood pressure also has a certain kind of paradox. From the cohort 

study, the organized program to initiate lifesaving treatment in hospitalized 

patients with heart failure (OPTIMIZE-HF) trial showed that higher blood pressure 

in patients with heart failure were associated with lower in-hospital mortality rates. 

Patients with low systolic blood pressure (<120 mmHg) at hospital admission 

were found to have a poor prognosis despite medical therapy. (Gheorghiade et 

al., 2006). Additionally, a meta-analysis including 8088 patients with chronic heart 

failure also confirmed this finding, stating that there were better outcomes in 

patients with higher systolic blood pressure, however the study did not provide 

any recommendations on optimal blood pressure thresholds (Raphael et al., 



  

Student ID: 0619994  347 

 

2009). Finally, a more recent study; the PARADIGM-HF trial declared that, even 

though the benefit of sacubitril/valsartan over enalapril was still apparent in 

patients with a systolic blood pressure of less than 120 mmHg, it was significantly 

more reduced than those with systolic blood pressure of 120 mmHg or more 

(Bohm et al., 2017). The paradoxical information from these studies have been 

taken into account it seems by the European Cardiology Society and the Journal 

of the American Heart Association as discussed previously, with advice on 

maintaining blood pressure above certain thresholds. 

If patients are to be considered for sacubitril/valsartan treatment, adherence with 

existing antihypertensive treatment needs to be confirmed. Medication 

adherence is not only important for the consideration of the latest therapies, but 

in the traditional sense, it is of paramount importance for actual control of blood 

pressure. Suboptimal adherence has been found to be a significant contributor to 

poor blood pressure control. There are many ways to measure and monitor 

adherence, however there is no gold-standard recommended method or 

algorithm. Medication adherence is a complex part of any treatment regimen. 

From the study, it is apparent that there are many barriers to good adherence. In 

the first instance, the practitioner-patient rapport must be good, and secondly, the 

practitioner must employ a non-judgemental approach when addressing such 

barriers. A holistic approach is needed to help promote good adherence and 

combat any factors that are affecting it, in order to reduce healthcare costs and 

improve prognosis (Poulter et al., 2020). The key question in this study relates to 

mental health and medication adherence, and the effect on heart failure 

prognosis. Of all the stage 1 hypertensive patients, only 15% of them (N = 3) were 

diagnosed with mental health at baseline. The same 3 patients also reported very 

low medication adherence behaviour. Interestingly, all patients diagnosed with 
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stage 2 hypertension and stage3/severe hypertension at baseline (N =3), were 

also diagnosed with mental health issues. Both patients diagnosed with stage 2 

hypertension at baseline, also exhibited very low medication adherence 

behaviour. On the other hand, the patient with severe hypertension, reported no 

issues with their medication regimen and had a high MMAS-8 score. From the 

normotensive patients, only 23.7% of them (N = 9) displayed very low and low 

medication adherence behaviour.  

The intervention utilized in this study involved a discussion between the 

pharmacist practitioner and the patient and a MUR. The discussion involved 

determining reasons for non-adherence, whether this was unintentional or 

intentional, and ways to tackle these issues. The discussion involved exploring 

reasons for depression or anxiety and what the best intervention was for each 

patient. The patient’s mental health treatment plan was advised based on the 

CUDOS© and CUXOS© outcomes, however the practitioner also decided on a 

case-by-case basis, if additional interventions were needed e.g., referral to a 

social prescriber, or secondary care mental health team, or an increase in dose 

for an antidepressant drug or change to their current medication regimen.  

Counselling was provided for each drug if needed. The heart failure condition was 

also explained to the patient, including reasoning behind symptoms, in hope of 

increasing the patients understanding around their diagnosis.  

From analysis using the paired sample t-test, there was a significant reduction in 

systolic blood pressure between the time of first check-up and the final 6-month 

follow-up (p < 0.01). Overall, with regard to blood pressure levels in different 

genders, results indicated that the systolic blood pressure improved irrespective 

of patients’ gender. Male participants appeared to have slightly higher systolic 

blood pressure compared to women. However, the difference is not significant in 



  

Student ID: 0619994  349 

 

either of the three different time intervals. 

The aim of the study was to improve mental health, and determine if heart failure 

prognostic indicators would improve, (in this case, blood pressure), along with 

medication adherence behaviour due to the interventions employed.  

Inferential statistical analysis was used to evaluate the results further. The paired 

sample t-test yielded a statistically significant result for an improvement in anxiety 

levels; there was a reduction in the CUXOS© scores at the 6-month follow-up 

compared to the first check-up (p < 0.01). There was also a change in the 

depression levels in the patients, with analysis generating a significant result by 

way of reduction in CUDOS© scores between the first check-up at baseline and 

the 6-month follow-up at the end of the study (p < .01). And finally, exploring the 

statistical significance of the medication adherence behaviour via the paired 

sample t-test also produced significant results, showing an improvement in the 

MMAS-8© total scores from baseline to the 6-month follow-up (p < 0.01). From 

the analysis, it is evident that the interventions employed have indeed significantly 

improved mental health outcomes, and with it, an improvement in medication 

adherence behaviour, along with a significant improvement in blood pressure (a 

key indicator for heart failure prognosis).  

Thus, the null hypothesis of no correlations in the hypothesised triad of the 

patients’ mental health, heart failure prognostic indicators and medication 

adherence behaviour after the interventions was rejected, in regard to blood 

pressure parameters only. However, regression analysis showed that there was 

no significant impact of medication adherence on systolic BP (p = 0.824). On the 

other hand, regression analysis did show that depression and overall wellbeing 

had a significant impact on systolic BP (p < 0.05). 



  

Student ID: 0619994  350 

 

7.3.7 Mental health 

From the study cohort it was found that mental health affected 31.1% of patients 

(N = 19) at baseline. 18.03% of these patients (N = 11) were diagnosed with both 

anxiety and depression symptoms. A total of 8.2% of patients (N = 5) were 

diagnosed with depression only and 4.9% of patients (N = 3) were diagnosed with 

anxiety only. Minor depressive and anxiety diagnoses were also included in the 

study, with a cut-off of >10 points for both CUDOS© and CUXOS© scores.  

At baseline 73.8% of patients (N = 45) were diagnosed as non-depressed and 

78.7% (N = 48) were diagnosed as non-anxious.  

From the 19 patients that were diagnosed with mental health at baseline; 63.2% 

of these patients (N = 12) were diagnosed with mental health prior to being 

diagnosed with heart failure. The remaining 7 patients were diagnosed with 

mental health after being diagnosed with heart failure.  

There are a minimum of at least 16 core domains that define good mental health. 

These domains can have individual impacts on mental health or work collectively 

to have an impact. Some of these domains are more significant than others. On 

the other hand, individuals may be more prone to being affected by one domain 

compared to someone else.  

Furthermore, certain domains can have a domino-effect on the others, resulting 

in disruption of future domains. The table below provides information on the 

different domains surrounding mental health.  
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Table 85: Domains surrounding mental health (adapted from Fusar-Poli et al., 2020) 

Mental health literacy: 
The possession of knowledge and ability to recognise the multiple mental disorders, factors 
and warning signs contributing to poor mental health, along with the different mental health 
resources that can be accessed  

Cognitive skills:  
The capacity to remember, pay attention and organise information, whilst having a degree 
of cognitive flexibility and attention to facilitate decision making and solve problems. 

Metacognition: 
Attitude towards mental ill-health, a compilation of subjective emotions, beliefs, values and 
awareness about one's own internal and external characteristics, shaping one's self-
compassion, attribution and self-esteem, to form a positive impact on the individuals’ 
awareness and acceptance, leading to the ability to live a valued life. 

Sense of self:  
The feeling of self-worth, having a sense of ‘self’. Holding an opinion of one’s standing and 
position in life 

Academic standing:  
Study achievements, goal-orientated learning and knowledge acquirement. Good school 
attendance and behaviour along with the capability to adapt academically. 

Occupational performance: 
A key pillar to good mental health, having a occupation enables regulation of day to day 
activities  

Emotional control: 
Individuals have a certain degree of control over their affective states and motivational 
properties, leading to certain responses or behaviours in a given situation. 
Individuals must have a strong sense of emotional awareness in order to form and maintain 
healthy relationships  

Behavioural control:  
Positive behaviours are how individuals conducts themselves and manages day to day 
activities  

Self-management strategies: 
Everyday skills needed to effectively and independently take care of oneself and to operate 
and meet the demands of practical life. A set of coping skills that are needed to deal with 
stress, decision making, problem solving, enabling one to face the adversities that may 
arise. 

Adapt: 
The ability to adapt to a situation, or to see the situation from another perspective. 
To understand this perspective and formulate an alternative approach. 

Social skills:  
Social skills are abilities that allow young people to relate and communicate with each other 
in order to promote positive relations. 

Family and confiding relationships:  
Having confiding, healthy and positive relationships with family members within a safe 
environment facilitates positive communication and interactions and promotes the ability to 
create meaningful relationships which provide a support network  

Physical health:  
A good physical status related to one’s health and fitness aids in the promotion of goo mental 
health. The maintenance of physical health is also crucial. 

Sexual health:  
A state of physical, emotional, mental and social wellbeing in relation to sexuality 

Meaning of life:  
The feeling that life has a purpose and a significance 

Quality of life: 
The general and overall wellbeing of a person, defined in terms of health, happiness, 
financial stability and satisfaction in life. 

 

Depression and anxiety disorders are common amongst heart failure patients, 

with prevalence rates noticeably higher compared to the general population. A 
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meta-analysis of 36 studies found that clinically significant depressive symptoms 

affect 21.5% of heart failure patients (approximately 2-3 times higher compared 

to the general population). One-third of these heart failure patients reported 

depressive symptoms on questionnaires and 19% met criteria for a depressive 

disorder (Rutledge et al., 2006). Anxiety is also markedly prevalent in heart failure 

patients, with approximately 13% of patients meeting diagnostic requirements 

and approximately 30% of patients reporting significant anxiety levels using a 

questionnaire (Easton et al., 2016). 

An established link between depression and the development and progression of 

heart failure, along with other cardiovascular conditions has been ascertained. In 

a prospective observational study of 1.9 million adults, registered from 225 

general practices using an open cohort design, who had no cardiovascular 

disease at baseline depression were recruited, and their UK electronic health 

records were accessed between 1997 and 2010. The exposures were new-onset 

depression (which comprised of a new GP diagnosis of depression and/or 

prescription for antidepressant treatment during a one-year baseline), and a 

history of GP-diagnosed depression before baseline. The primary endpoint was 

initial presentation of 12 cardiovascular diseases after baseline (stable angina, 

unstable angina, non-fatal myocardial infarction, unheralded coronary heart 

disease death, heart failure, a composite of cardiac arrest, ventricular arrhythmia 

and sudden cardiac death, transient ischemic attack, ischemic stroke, 

subarachnoid haemorrhage, intracerebral haemorrhage, abdominal aortic 

aneurysm, peripheral arterial disease, in addition to composite CVD). The study 

found that depression was associated with an 18% increased risk of heart failure 

development over the following 7 years (median), even after considering other 

cardiovascular risk factors (Daskalopoulou et al., 2016). 
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Depression is also a poor prognostic marker in patients with an established heart 

failure diagnosis. Studies have shown that depression has been linked to frequent 

cardiac events and hospitalisations and with mortality. Depressive symptoms or 

depressive disorders has been found to lead to a 2-fold increase in death risk or 

cardiac events (Rutledge et al., 2006).  

In regard to a link existing between anxiety and heart failure, the evidence is not 

definite, but studies do state that anxiety has been associated with the incidence, 

and progression of cardiovascular disease. Furthermore, anxiety has been linked 

to the development of coronary artery disease. It has been found to contribute to 

poor heart health and higher rates of mortality in patients with coronary artery 

disease, which often simultaneously occurs with heart failure (Celano et al., 

2016). 

In addition to an anxiety diagnosis, the development of depression symptoms, 

increases the chance of poor cardiac prognosis, which involves recurrent 

hospitalisations and mortality. Furthermore, in patients with major depression 

symptoms, the presence of anxiety has been argued to reduce the antidepressant 

efficacy and lead to depression persistence (Celano et al., 2012). The 

randomised controlled trial reported that baseline Hospital Anxiety and 

Depression Scale-anxiety subscale (HADS-A) scores were independently 

associated with depression persistence at 6 months (odds ratio = 1.11, 95% 

confidence interval = 1.01-1.22, p = .03). Also, a higher baseline HADS-A score 

was associated with less improvement in depression symptoms at 6 months (β = 

-0.34, p = 0.01).  
Despite high rates of depression and anxiety in patients with heart failure, and 

the association with adverse outcomes, mental-ill health symptoms are often 

overlooked in clinical practice in this cohort (Huffman et al., 2006). Nurses and 
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residents were the healthcare professionals of focus in the study, and were found 

to perform poorly, compared to cardiologists when diagnosing depression using 

the BDI. Conversely, healthcare providers were more able to recognise anxiety 

after acute myocardial infarction, nevertheless, this was still only half of the 

patients.  

The healthcare professionals responsible for diagnosing depression and anxiety 

in this study were GPs, advanced nurse practitioners and pharmacist prescribers. 

However, from this study cohort, 100% of patients already had a mental health 

diagnosis on their record, which would correspond with their CUDOS© and 

CUXOS© scores and treatments.  

The relationship between cardiovascular disease and depression evidently 

involves multifactorial, significant and complex dynamics. The physiological 

responses, behaviours and prognoses are interlinked and have common 

mediators. The interrelated pathways do indeed involve varying concurrent 

mechanisms and have been reported to need more exploration (Mbakwem et al., 

2016). Not only do physiological mechanisms have an impact on cardiac and 

mental health, but behavioural traits also have associations with negative cardiac 

and mental health outcomes in patients with heart failure. Demographic 

information was recorded for all patients in the study. 

Of the 12 smokers, 41.7% of them (N = 5) were obese, 33.3% of patients (N = 

4) were overweight. All smokers were either teetotallers or occasional drinkers.  

Table 86: Table displaying relationship between medication adherence, smoking and mental 
health 

Medication adherence 
behaviour 

Number of smokers in 
each group 

Number of patients with mental 
health in each group (%) 

Very low 1 100% 

Low 2 100% 

Moderate 2 50% 

High/good 7 0 

 

However, only 25% of smokers (N = 3) had stage 1 hypertension. The remaining 
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75% had normal blood pressure. From the table above, all smokers, with low/very 

low medication adherence behaviour, also had mental health. 

Patients who have depression co-morbidity with coronary artery disease not only 

have an increased risk of non-adherence to a healthy lifestyle, but also non-

adherence to their medication regimen compared to those without depression 

(Ziegelstein et al., 2000). Evidence also suggests that anxiety is associated with 

non-adherence to recommended lifestyle regimens in cardiovascular disease, 

however evidence is not as conclusive as it is for depression. 

From this study cohort, the evidence in regard to healthy lifestyles was not 

suggestive of any correlations. The repeated measures analysis of variance test 

indicated that there was no difference in the average depression scores between 

non-smokers, ex-smokers and current smokers (p = 0.932) and no difference in 

anxiety scores between non-smokers, ex-smokers and current smokers (p = 

0.939). Further examination of the results was conducted on overall wellbeing 

scores; the repeated measures analysis of variance test indicated that there was 

no difference in wellbeing scores between non-smokers, ex-smokers and current 

smokers (p = 0.847). With further exploration around health behaviours, the 

between subject analysis of variance indicates that there was no difference in 

average depression scores (p = 0.584), anxiety scores (p = 0.671) and wellbeing 

scores (p = 0.264) between occasional drinkers and non-drinkers.  

The factors affecting pathogenesis also play a significant role in the connection 

between poor mental health and adverse outcomes in heart failure. Inflammation 

has been found to play a key role in the development of heart failure, especially 

in heart failure with preserved ejection fraction. In addition, the inflammatory 

response causes initiation of the regeneration process following an acute 

myocardial injury and is thought to a central modulator of ventricular remodelling, 
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which leads to increased fibrosis and the progression of cardiac dysfunction 

(Glezeva & Baugh, 2014). 

Increased levels of inflammatory cytokines, e.g., interleukin-6 (IL-6) and TNF-

alpha, are thought to be independent predictors of heart failure related deaths 

and exacerbations. IL-6 has been shown to be linked to both short- and long-term 

cardiovascular mortality rates (Markousis‐Mavrogenis et al., 2019). 

Inflammatory regulation is the key to understanding the dynamic, bi-directional 

relationship between depression symptoms/major depressive illness and heart 

failure.  Depression is also linked to elevated levels of inflammatory biomarkers. 

In a meta-analysis conducted in 2017, results indicated a cross-sectional and 

longitudinal association between both CRP and IL-6 with depression in older 

adults, with inflammation leading to depression in longitudinal studies rather than 

depression to inflammation (Smith et al., 2017). Increased levels of IL-6 in major 

depressive disorder have been found to be associated with major depressive 

disorder prognosis and therapeutic response and is thought to be able to 

influence a large range of depression symptoms (Ting, Yang & Tsai, 2020). The 

authors go on to suggest that the evidence strongly supports the restoring of IL-

6 activity, as they believe this is the key to treating depression involving 

inflammation. In addition, Ting, Yang and Tsai (2020) also explain that the 

combination of IL-6 and other cytokine levels may help to group major depressive 

disorder into biological subtypes for precision medicine. 

Additional pathophysiological suggestions involve the effect of reduced blood 

flow to the hippocampus (which plays an important role in memory and emotion), 

which has been indicated to be involved in a possible mechanism for depression 

and cognitive decline in patients with heart failure. There is strong evidence for 

the regulating activity of the immune system on the relationship between 
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depression and cardiovascular disease via the hypothalamic–pituitary–adrenal 

axis and the autonomic nervous system (Mbakwem et al., 2016). 

In the last few years, there has been considerable published literature detailing 

the relationships between anxiety and inflammatory markers. Biomarkers of 

inflammation (inflammatory cytokines and acute-phase proteins) are dependably 

raised in a significant proportion of patients with major depressive disorder, 

bipolar disorder, post-traumatic stress disorder and anxiety disorders (Felger, 

2018). On the other hand, however, a meta-analysis in 2019 reported that there 

is preliminary evidence available to suggest an inflammatory response in general 

anxiety disorder, but it remains unclear if inflammatory cytokines play a direct role 

in the aetiology. The study also stated that general anxiety disorder remains a 

poorly studied area of neuroinflammation compared with other mental disorders, 

and further longitudinal studies are required (Costello et al., 2019).  

Furthermore, poor psychosomatic states are associated with parasympathetic 

hypoactivity and sympathetic hyperactivity. Studies have shown that both 

depression and anxiety are associated with reduced heart rate variability in 

patients without cardiovascular disease. This reduction in variability is a sign of 

abnormal autonomic function (Won & Kim, 2016). These reductions in heart rate 

variability are most pronounced in patients with more severe depressive 

symptoms and as it is well established that altered cardiac autonomic function 

adversely affects prognosis in cardiac patients, mental health states are therefore 

able to affect patients with heart failure. 

Endothelial cell function may also have a role to play in the pathophysiology, 

linking mental and cardiac health together. Normal function of the endothelium 

layer of cells which exist as a layer inside blood vessels, are critical for cardiac 

health, as they work to maintain adequate perfusion to the heart and other organs 
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and also act to reduce the strain on the heart by way of vascular/peripheral 

resistance modulation. Endothelial dysfunction in chronic heart failure, assessed 

by flow-mediated vasodilation – has been reported to be associated with an 

increased mortality risk in patients with both ischaemic and nonischaemic 

aspects of the syndrome. Additional evidence has also stated that flow-mediated 

vasodilation represents an independent predictor of cardiac death and 

hospitalization in heart failure patients (Meyer et al., 2005). In keeping with the 

study by Meyer et al. (2005), around mental health being associated with 

endothelial dysfunction, it has been stated that in patients with heart failure, 

depressive symptoms are also associated with a reduced nitric oxide availability, 

leading to endothelial dysfunction (Sherwood et al., 2005). As with depression, 

anxiety too is also associated with impaired endothelial function (measured by 

flow-mediated dilation) in patients with and without heart disease (Giannitsi et al., 

2019).  

7.4 Screening tools for mental health 

In the study, the screening tool used to identify depression was the CUDOS© and 

for anxiety, it was the CUXOS©. Using the Morisky© platform to carry out the 

self-assessment questionnaires (CUDOS© and CUXOS©) to diagnose and 

monitor mental health meant that any new diagnosis and/or management plans 

relied on the self-reported symptoms, introducing the possibility of bias. In 

addition, the majority of patients who suffered with shortness of breath or atrial 

fibrillation/palpitations of cardiovascular origin, found it difficult to answer certain 

questions of the CUXOS© due to symptom overlap with heart failure i.e. ‘do you 

sometimes feel short of breath?’ and ‘do you sometimes experience palpitations?’ 

Patients needed more clarification around symptom reporting in order to 

distinguish between cardiac and anxiety symptoms. Clarification was provided in 
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a non-coercive manner. 

To increase identification symptoms of depression and anxiety in patients with 

cardiovascular disease, most organisations have a recommended systematic 

screening tool for these illnesses. Most primary care surgeries in the UK also use 

quick screening tool during cardiovascular reviews, in order to identify mental 

health symptoms. The American Heart Association recommends that all patients 

with coronary artery disease should be screened with at least the 2-item Patient 

Health Questionnaire (PHQ)-2©, followed by the 9-item Patient Health 

Questionnaire (PHQ-9©) for positive-screen patients (Jha et al., 2019). This two-

step procedure has been reported to be 91% specific, but sensitivity is lacking at 

only 52% in patients with stable coronary artery disease (Elderon et al., 2011). 

The PHQ-9© has been reported to be 92% specific and 70% in identifying 

depressive symptoms in heart failure patients (Hammash et al., 2013).  

The PHQ-9© and the Hospital Anxiety and Depression Scale depression 

subscale (HADS-D)© were compared against the diagnostic standard; the 

revised Clinical Interview Schedule (CIS-R)©. The tools were used to screen 730 

patients identified from the coronary heart disease GP registers in London, UK. 

Results suggested that although both scales had acceptable abilities and could 

be used as case identification tools for depression in patients with coronary heart 

disease, the PHQ-9© appeared diagnostically superior (Haddad et al., 2013).  

Again, there is no recommended universal screening tool for anxiety disorders. 

However, because anxiety is not only associated with poor cardiac outcomes in 

post-myocardial infarction patients but is commonly diagnosed concurrently in 

depressed hospitalised patients with cardiac pathologies (Celano et al., 2013).  

In addition, comorbid anxiety can also reduce the effectiveness of antidepressant 

treatments and as mentioned previously, is linked to worse cardiovascular health 
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and prognosis (Celano et al., 2012). Well known screening tools for general 

anxiety disorder include the 7 and 2 item General Anxiety Disorder screening 

tools (GAD-2© and GAD-7©), which have demonstrated adequate specificity and 

sensitivity for identifying general anxiety (Plummer et al., 2016). These frequently 

used in UK surgeries as a pre-assessment before taking any decisions. 

Despite the potential benefits of screening for mental health mentioned above, 

the practicality of when and how often these screening tools should be used are 

not very specific. For example, screening for depression or anxiety disorders 

following an acute cardiac event may be highly efficient and be able to identify 

many patients with depressive or anxiety symptoms, however one must take into 

account the circumstantial evidence at the time, and therefore symptoms of 

depression or anxiety may reduce soon after the event, thus not being fully 

representational of a definite mental health diagnosis. Therefore, if screening is 

performed in the acute care settings, it may seem more sensical to defer the 

diagnosis to a time when the patient is feeling more stable and initiating treatment 

if needed at this time also. 

Similarly, a meta-analysis study consisting of 7576 patients, recommended that 

screening strategies using standardised questionnaires without organisational 

support are not justified (Gilbody, Sheldon & House, 2008). Therefore, it is 

concluded that screening for depression and anxiety in heart failure patients 

should take place where there is a clear process, competent clinician, robust 

follow up and dedicated time to provide treatment and review, to ensure proper 

monitoring and support. It is on this basis that the study provided 3-monthly follow 

ups and a structured screening process, followed by a discussion and MUR.  

CUDOS© is a useful tool to screen for depression because it fully covers the 

symptoms stated in the DSM 5th edition of major depressive disorder and 
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dysthymic disorder (DSM-V, 2013). It also assesses the functional aspects of 

depression and perceptively evaluates remission of depression and its residual 

symptoms (Zimmerman et al., 2006). The CUDOS© is a brief questionnaire, that 

can be used by the clinician or by the patient themselves. It therefore incurs low 

cost and can be applied simply and quickly in clinical practice. From the 

experience of the author of the thesis, it generally took less than 5 minutes to 

complete the CUDOS© on the Morisky© platform and was scored immediately 

with advice given based on the results.  

The CUDOS© consists of 18 items: 16 assess the DSM-V major depressive 

disorder symptoms, one question relates to psychosocial impairment in daily 

activities, and one question relates to the patient’s quality of life. In the DSM-V, 

the occurrence of depressive symptoms for two weeks is required to diagnose 

MDD, The CUDOS© has good reliability and validity (Zimmerman et al., 2006). 

For the majority of studies, the observer-rated Hamilton Depression Rating Scale 

(HAMD) and the self-report Beck Depression Inventory (BDI) are the most 

commonly used rating scales for depression, they both have well demonstrated 

reliability and validity (Enns, Larsen & Cox, 2000). However, upon comparison 

with the CUDOS©, the HAMD takes longer to complete in routine clinical practice, 

especially during 10-minute GP surgery appointments. Therefore, the quicker 

performed CUDOS© is preferred by clinicians and patients to track progress and 

monitor depression frequently and quickly (Zimmerman & McGlinchey, 2008). In 

a study conducted in 2008, the CUDOS© and BDI were compared. Almost all 

patients completed the CUDOS© in less than 3 minutes (mean = 102.7 seconds, 

SD = 42.7) and considered the questionnaire very little or a little burdensome 

(98.0%, N = 49). In the second study comparing the CUDOS© and the BDI, 

considerably more patients reported that the CUDOS© took less time to complete 
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and was less burdensome. Nearly triple the amount the number of patients 

reported that they would prefer to complete the CUDOS© in order to monitor the 

outcome of treatment (40.0% vs. 14.0%, z = 2.31, p = 0.05) instead of the BDI 

(Zimmerman & McGlinchey, 2008). 

The PHQ-9© is also a short screening tool, and is also widely used in primary 

care, however compared with the CUDOS©, it only has 10 items, compared to 

the 18 item CUDOS©, it therefore yields less information i.e. it does not 

distinguish if sleep disturbance is due to insomnia or hypersomnia, or if appetite 

disturbance is due to a reduction in eating or overeating as it has these included 

in one question. Therefore, it is a time-consuming tool as the clinician must review 

the questions and clarify where the problem actually lies. 

In a study completed in 2017, that included 891 psychiatric outpatients, the 

CUDOS© was compared with three clinician rating scales and four self-report 

scales (Jeon et al., 2017). The study concluded that CUDOS© is a very useful 

measurement for research and for clinical practice.  

Unfortunately, for this thesis, the review of the CUDOS© was not assessed in the 

patient feedback form, however the author attests it was an effective and easy 

way to screen for mental health. Conversely, a paper in 2013, systematically 

reviewed evidence on depression screening in coronary heart disease by 

assessing three areas, these are detailed in the figure below. 
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was an independent risk factor for an increase in 4-year all-cause mortality. The 

authors stated that their findings extend on the American Heart Association 

Science Advisory for depression screening in hospitalized patients with systolic 

heart failure (Deveney et al., 2016). 

In practical terms, when using the CUDOS© and CUXOS© in primary care, the 

advisable outcomes for each score do not correlate with current primary care 

practice i.e. if the patient scores above 30 points on either scale, the advised 

action is ‘referral’, however there was no specific advice attached in regard to the 

type of referral or if pharmacological treatment is advised. The same apply to the 

CUXOS©. On this note, correlation with a diagnostic aid would be useful if used 

concurrently alongside the CUDOS© and the CUXOS©.  

7.5 Psychotherapy 

Both psychotherapy and pharmacological management options are available for 

depression and anxiety disorders in patients with heart failure. For patients of this 

study, psychotherapy interventions that were employed were CBT and 

counselling.  

Psychotherapy can provide multiple advantages over pharmacotherapy 

(Wampold, 2015): 

• Understanding and working towards achieving personal goals. 

• Help to develop better relationships. 

• Customised for the individual patients. 

• No side effects or interactions with medications. 

• Aid in the development of long-term skills, leading to improvement of 

symptoms and preventing relapse. 

The cognitive approach is based on the conventions that the cognitive depiction 

of the patients’ experiences can influence how they respond, feel and act (Figure 
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their difficulties. Therefore, the CBT practitioner aids the patient to construct 

thought narratives that are rational and that fit their unique circumstances (Moritz 

et al., 2019).  

In the recent years, cognitive behavioural therapy has become known as key 

approach to aid patients with heart failure who suffer with depression. However, 

the use of CBT for heart failure is not well established and evidence is 

contradictory. A study in 2019 conducted a systematic review and meta-analysis 

to evaluate the efficacy of CBT for relieving depression in heart failure patients 

(Peng et al., 21019). Results showed that CBT was associated with significantly 

decreased depression scale, however there was no significant impact on the 

quality of life, self-care scores, and 6-minute walk test distance for heart failure 

patients. On the other hand, in another study, which included a single-arm trial of 

23 patients with clinically significant symptoms of depression (Beck Depression 

Inventory-II score ≥ 14) and/or anxiety (State Trait Anxiety Inventory [STAI] score 

≥ 40), and a history of heart failure and/or chronic obstructive pulmonary disease, 

a 6-week CBT intervention was found to lead to large improvements in heart 

failure related quality of life and moderate improvements in depressive symptoms 

(Cully et al., 2010). Additionally, in a larger four-arm randomized pilot trial, 

containing 74 participants, comparing CBT and exercise training versus, CBT 

alone versus, exercise training alone versus, usual care in patients with major 

depression (diagnosed using DSM-IV criteria) and heart failure, the combined 

treatment group showed the largest but non-significant improvements in 

depression related outcomes (Gary et al., 2010). The study went on to suggest 

that CBT could be used in combination with other health behaviour-enhancing 

interventions. 

From the 19 patients suffering with mental health, at baseline; 12 were referred 
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for CBT (1 refused), 6 were referred for counselling (2 referred) and 1 patient was 

referred directly to the secondary care mental health services.  

From the 11 patients referred for CBT at baseline; 72.7% of patients (N = 8) had 

an improvement of medication adherence behaviour from baseline to 6-months. 

However, even patients (N = 1) who refused to undertake CBT had an 

improvement in medication adherence behaviour. The only other interventions 

involved the discussion and MUR with the pharmacist practitioner. There was no 

change in medication adherence scores for 27.3% of patients (N = 3) from 

baseline to 6-months in those referred for CBT – this was due to 2 patients having 

high medication adherence already and 1 patient constantly felt hassled about 

having to take so many medications but denied missing any doses. With regards 

to the MMAS-8© assessment, this was considered a floor as even though 

patients felt that their medication regimen was an inconvenience, they still took 

their medication and thus, the MMAS-8© result was not reflective of the patents 

medication adherence, but more of their thoughts towards their regimen. In 

regard to the patient who was referred to secondary care mental health services, 

there was also an improvement in their medication adherence behaviour from 

baseline to 6-months. For the patients referred to CBT; 

• 10 patients had an improvement at 6-months from baseline in CUDOS© 

scores (including the patient who refused CBT). 

• 1 patient’s CUDOS© score remained the same. 

• 1 patient exhibited a worsening in their CUDOS© score. 

• 9 patients had an improvement in their CUXOS© score. 

• 3 patients exhibited a worsening in their CUXOS© score. 

For the patients referred for talking therapy; 

• All 6 patients had an improvement in their CUDOS© score (including the 
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Only one patient with general anxiety disorder and depression diagnosed on their 

medical record was not taking any medication (patient 26). One patient had 

insomnia diagnosed on their medical record only, however upon assessment, this 

patient was also diagnosed with mild depression and minimal anxiety using the 

CUDOS© and CUXOS© respectively (patient 5).  

In some cases, it was apparent that there was a stigma around being diagnosed 

or treated for depression or anxiety. It is a well-documented fact that stigma 

associated with mental illness continues to be a significant barrier to seeking help 

and support in older patients. This leads to negative attitudes towards mental 

health treatment and hinders proper treatment in these individuals. In this study, 

a total of 3 patients refused mental health intervention, however one of these 

patients refused intervention and 2 patients refused to switch from taking 

zopiclone and benzodiazepine to an antidepressant as they were sure that they 

were not depressed, despite scoring significantly on the CUDOS©/CUXOS©.  

Regarding medications, the usual first line antidepressants are SSRIs, however, 

while SSRIs are effective in patients without heart disease, the evidence for their 

use in contradictory in heart failure. Furthermore, the choice of first-line 

antidepressants for depression has been debated in psychiatric journals over the 

last 2-3 years, due to a meta-analysis that compared 21 antidepressants for 

efficacy and tolerability (Cipriani et al., 2018). The study found that amitriptyline, 

escitalopram, mirtazapine, paroxetine, venlafaxine agomelatine (initiation and 

maintenance of prescribing in primary care following recommendation from a 

specialist) and vortioxetine (specialist initiation and stabilisation before transfer to 

primary care) were more effective than other antidepressants. They also reported 

that citalopram, escitalopram, fluoxetine, sertraline, agomelatine and vortioxetine 

were fairly better tolerated than the others. Escitalopram, agomelatine and 
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vortioxetine with higher efficacy also had considerably high acceptability. As the 

latter two antidepressants are only available via specialist initiation, our 

discussion will focus on the other mentioned drugs that are widely prescribed via 

primary care in the UK. 

Regarding the safety of SSRIs in cardiac patients, they do seem to be associated 

with a small number of adverse cardiac side effects, however they are considered 

safe by the ESC (Ponikowski et al., 2016). On the plus side, SSRIs have little 

effect on intraventricular conduction and moreover, they can cause only mild 

increases in noradrenaline and have slight affinity for adrenergic receptors and 

are therefore less likely to cause orthostatic hypotension or tachycardia 

compared to the older TCAs (Yekehtaz, Farokhnia & Akhondzadeh, 2013). 

Nevertheless, SSRIs are capable of causing three mentionable side effects in 

patients with heart failure and other cardiovascular conditions. 

Firstly, certain SSRIs can cause changes in cardiovascular and antidepressant 

medication levels through interactions with other cardiovascular agents (e.g., 

warfarin, antiarrhythmics, angiotensin receptor blockers), which could lead to side 

effects. Of the SSRIs, sertraline, citalopram, and escitalopram have a low risk of 

interactions, while fluvoxamine, fluoxetine, and paroxetine have a higher risk. 

Overall, there are reasonably few differences between SSRIs, although it is 

advisable to avoid paroxetine unless specifically requested, due to; its short half-

life (theoretically leading to a greater risk of discontinuation symptoms), and its 

greater tendency to cause sexual dysfunction and weight gain (Yekehtaz, 

Farokhnia & Akhondzadeh, 2013). SSRIs can also cause hyponatraemia, 

especially in patients taking diuretics. Again, due to fluid congestion and overload 

being a hallmark feature in heart failure, many patients would presumably take 

diuretic therapy, which increases the risk of side effects. However, the association 
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is strongest with citalopram and lowest with drugs in the SNRI class – notably; 

duloxetine, venlafaxine and mirtazapine (Leth-Møller et al., 2016). 

Secondly, SSRIs can cause QTc prolongation, which can increase the risk of 

theoretically fatal ventricular arrhythmias. SSRIs as a class, have the ability to 

prolong the QTc interval by an average of 6.10 milliseconds, however, these 

changes vary with different SSRIs. Citalopram and escitalopram caused the 

greatest QTc prolongation, whereas other agents cause minimal or no 

prolongation (Beach et al., 2014). Therefore, in regard to escitalopram, there are 

some safety concerns surrounding its use and efficacy itself, cannot be a sole 

deciding factor when treating heart failure patients for depression. As with 

citalopram, it can cause significant QT prolongation, which led to the Medicines 

and Healthcare products Regulatory Agency warning, restricting use and 

providing new updated advice on doses, for both citalopram and escitalopram. 

The restriction warns that elderly patients (> 65 years) have a higher exposure 

due to age-related decline in metabolism and elimination and therefore the 

maximum dose of both medicines was restricted to 20mg of citalopram and 10mg 

of escitalopram in patients older than 65 years (MHRA, 2014). Within the SSRIs, 

sertraline is possibly the safer choice compared to citalopram or escitalopram 

due to the aforementioned QTc prolongation issue (Marken & Munro, 2000). On 

the other hand, QTc prolongation is less of a concern with sertraline and 

fluoxetine and paroxetine appears to have the lowest risk (Funk & Bostwick, 

2013). An important fact to note, is that even though SSRIs can lead to QTc 

prolongation, they do so to a significantly lesser degree than TCAs (Yekehtaz, 

Farokhnia & Akhondzadeh, 2013). 

Thirdly, through their action of inhibition of platelet activation and aggregation, 

plus the enhancement of gastric acid secretion, SSRIs can increase bleeding risk, 



  

Student ID: 0619994  372 

 

especially in patients receiving antiplatelet or anticoagulant medications 

(Yekehtaz, Farokhnia & Akhondzadeh, 2013). Exploring this class effect in more 

detail, SSRI can also increase the risk of uterine and cerebral bleeding, especially 

when taken with aspirin, non-steroidal anti-inflammatories, or anticoagulants 

(Gottlieb, 2004). This poses a problem, as 83.6% of the study cohort patients (N 

= 51) were taking one of the aforementioned drugs. Therefore, guidelines 

recommend that SSRIs should be avoided in patients with and increased risks of 

bleeding, and if there is no suitable alternative, in order to mitigate increased 

risks, SSRIs should be prescribed in conjunction with a protein pump 

inhibitor/gastroprotective medication (NICE, 2020). 

Therefore, in light of the possible side effects, cautions and contraindications, the 

NICE guidelines advise that for patients with these relative contraindications, 

especially older patients, mirtazapine, nortriptyline, or lofepramine should be 

considered as first choice instead of an SSRI. 

Mirtazapine, a SNRI, could be considered if sedation and stimulation of appetite 

are desired effects, otherwise a TCA or TCA-type drug such as nortriptyline or 

lofepramine can be prescribed, if sedation and weight gain are to be avoided 

(Jilani et al., 2020). In this study, the decision of prescribing a drug that carries 

the risk of weight gain is controversial, due to the ‘obesity paradox phenomenon.’ 

These drugs could be considered in patients who have suboptimal BMIs. From 

the cohort, only one patient was taking a monoamine oxidase inhibitor 

(moclobemide), which was initiated by a specialist in secondary care. 

A double-blind RCT of 37 patients, was conducted in depressed heart failure 

patients (Fraguas et al., 2009). Of all the patients, 19 were on citalopram and 18 

were issued with a placebo, for an 8-week treatment phase. Measurements were 

performed with the 31-item Hamilton Rating Scale for Depression (Ham-D-31), 
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the Montgomery-Asberg rating scale (MADRS) and the Systematic Assessment 

for Treatment Emergent Effects (SAFTEE). The patients received a weekly 20-

minute counselling session/consultation, with a psychiatrist, to review any issues. 

The results showed a trend towards the superiority of citalopram over the placebo 

in reducing depression when using the MADRS scores, however, no such 

difference was seen with the HAM-D scores. The depressive symptomatology, 

however, did significantly decrease in both groups according to the MADRS. 

However, the high rate of placebo response during the double-blind phase 

(56.3%) led the study to conclude at the interim analysis with 37 patients. The 

study concluded that citalopram treatment of major depressive disorder in older 

patients with heart failure is well-tolerated with low incidences of side effects, but 

overall, was not significantly more effective than placebo in the treatment of 

depression. The study also noted that the weekly psychiatric follow-up including 

counselling may have contributed to the improvement of depression in this 

population. The assessment tools reviewing psychological symptoms such as the 

MADRS are perhaps better suited to measure depression severity and 

improvement in patients with heart failure (Fraguas et al., 2009). 

In addition to this study, there is more evidence that does not favour SSRI 

treatment for depression in heart failure patients (O'Connor et al., 2010). The 

Sertraline Against Depression and Heart Disease in Chronic Heart Failure 

(SADHART-CHF), was a randomized, double-blind, placebo-controlled trial of 

sertraline 50 to 200 mg/day versus matching placebo for 12 weeks. All 

participants also received nurse-facilitated support. Eligible patients were aged 

≥45 years with heart failure (left ventricular ejection fraction ≤45% and NYHA 

class II to IV) and clinical depression (DSM-IV edition criteria). A total of 469 

patients were randomised, with 234 patients in the sertraline group and 235 
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patients in the placebo group. The study assessed change in depression severity 

using the Hamilton Depression Rating Scale total scores. The study concluded 

that sertraline was safe in patients with significant heart failure but compared with 

the placebo, did not provide a greater reduction in depression or improved 

cardiovascular status among this cohort. 

A more recent study on the effects of SSRIs on Morbidity, Mortality, and Mood in 

Depressed Heart Failure Patients (MOOD-HF) study was a double-blind, 

placebo-controlled randomized clinical trial conducted at 16 tertiary medical 

centres in Germany (Angermann et al., 2016). Patients diagnosed with NYHA 

class II-IV heart failure and reduced left ventricular ejection fraction (<45%) were 

screened for depression using the 9-item PHQ©. Patients with suspected 

depression were then invited to undergo a structured clinical interview based on 

the DSM-IV edition to establish the diagnosis. Patients were randomized 1:1 to 

receive escitalopram (10-20 mg) or matching placebo in addition to optimal heart 

failure therapy. The study duration was 24 months. Results showed that 18 

months of treatment with escitalopram compared with placebo did not 

significantly reduce all-cause mortality or hospitalisation. There was also no 

significant improvement in depression. The study reported that the findings did 

not support the use of escitalopram in chronic systolic heart failure patients with 

depression co-morbidity. 

There may be a multitude of reasons to why sertraline and escitalopram did not 

yield favourable results in these studies, one main point may be due to the 

overlap between the somatic symptoms of heart failure and those of depression 

or anxiety. This was certainly the point during assessment of mental health using 

the CUDOS© and CUXOS© during this study. Therefore, while antidepressants 

act to improve somatic symptoms caused by depression, those symptoms related 
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to heart failure will not improve and thus, the evidential inadequacy of the SSRI 

antidepressants may be due to a failure to cause an impact on the patients’ 

somatic symptoms.  

ESC stated that the SADHART-CHF study was insufficiently powered to prove 

sertraline’s inefficiency (Ponikowski et al., 2016).   

Another plausible explanation for the insignificant findings of these trials is that 

some cases of major depression in heart failure patients may be biologically 

distinct from typical depression symptoms and therefore may not respond as well 

to antidepressant treatment, or a single antidepressant and thus, the symptoms 

of depression in these study populations may have been physiologically distinct 

from those in the general population and less responsive to treatment.  

Despite the lack of clear efficacy for SSRIs in patients with heart failure, the ESC 

provides no additional advice on the treatment of depression in heart failure and 

there is no evidence presented in the guidelines to favour another antidepressant 

class over the SSRIs. However, ESC does state that TCAs should be avoided 

because they may cause hypotension, worsening heart failure and arrhythmias 

(Ponikowski et al., 2016). 

Antidepressants, other than SSRIs have been assessed for safety and efficacy 

in patients with heart disease, with mirtazapine is recommended as an alternative 

in patients who SSRIs are contraindicated or not suitable. In the double-blind 

placebo-controlled MIND-IT study, participants were prescribed mirtazapine 30 

mg/day post-MI (Tulner et al., 2011). The study reported that there were 

significant effects on inflammation accompanying the therapeutic efficacy of 

mirtazapine in contrast to placebo.  

The evidence surrounding the safety profiles of venlafaxine and duloxetine in 

heart disease is less robust and therefore, these drugs should be used with 
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caution in heart failure patients. From this study cohort, only 1 patient was 

prescribed duloxetine for depression. No patients were taking venlafaxine. 

In the recent years, there has been much focus around benzodiazepines and 

heart failure. Studies provide conflicting results and therefore advice on treatment 

remains confusing. A study by Wu et al. (2014) found that benzodiazepines were 

independently linked with a reduction in risk of cardiac mortality and 

hospitalisation for heart failure in patients after a new myocardial infarction. 

Furthermore, they found that patients given small-to-medium doses of 

benzodiazepines had better outcomes that those given high doses (>5mg). 

However, a more recent study Zwas et al. (2020), reported that HF patients 

treated with anxiolytics had a decrease in one-year survival compared to 

untreated individuals, with a greater reduction in survival seen in patients 

diagnosed with depression and/or treated with anti-depressants. Overall, the 

study concluded that treatment of anxiety and depression together is associated 

with the highest risk of mortality. In comparing benzodiazepines and z-drugs, an 

observational cohort study carried out in 2020, reported that benzodiazepines are 

associated with higher risks of rehospitalisation for HF compared with z‐drugs in 

patients with HF (Sato et al., 2020). Due to the conflicting information, treatment 

protocol must follow published guidelines but also patient preference and choice. 

Upon assessment, analyses revealed that there was a significant improvement 

in depression, anxiety and overall wellbeing scores from baseline to the final 6-

month follow up. Mental health improved in all groups. However, there was also 

improvement in depression scores in those patients who refused a mental health 

intervention. It is possible that the improvement in depression symptoms were 

due to the discussion held between the pharmacist practitioner and the patient 

on a 3-monthly basis, as with the Fraguas et al. (2009) study, where symptoms 
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improved in the placebo group and were assumed to be due to the ongoing 

sessions with the psychiatrist. Conceivably, added patient-practitioner 

engagement that the study provided, acted as a support network for these 

patients. Overall, there was also significant improvement in wellbeing from 

baseline to the 6-month follow-up (p < 0.01). This would indicate that in order to 

make a significant impact on the overall wellbeing of a heart failure patient with 

mental health co-morbidity, a minimum of 6-months is needed. To further explore 

the relationship between depression and wellbeing, regression analysis was 

applied, which revealed that depression had a significant and negative impact on 

the wellbeing scores (p < 0.01). A one-point increase in depression score will 

result in a 0.042-point decrease in wellbeing score. On the other hand, anxiety 

had no significant impact on wellbeing score (p = 0.383).  

In choosing a treatment for depression or anxiety in heart failure patients, the 

practitioner must consider multiple factors including - side effect profile, 

concomitant treatments, patient preference and their own competency in mental 

health and cardiovascular disorders. 

In cases of HF and depression and/or anxiety co-morbidity, collaborative care 

programs seem to yield significant positive impacts on depression, anxiety and 

general wellbeing over 3-6 months. The reasoning behind this study 

recommending collaborative care, is due to the ability to offer multiple treatment 

options at once, i.e. pharmacological and/or psychotherapeutic interventions 

within the framework of a competent co-ordinator. If collaborative care programs 

are not available in many primary care establishments, initial treatment with an 

SSRI plus CBT is the next best option. Although, some patients are not 

able/willing to engage with regular psychotherapy sessions, an alternative option 

is to attend 1-3 sessions with a CBT practitioner, in order for the patient to gather 
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the information and base knowledge needed, to be able to carry out and engage 

with CBT in their own time with their own resources. However, if the patient is not 

willing to engage with psychotherapy at all, then sole treatment with medication 

may be the only remaining option. First line treatment as advised by current 

literature and guidelines, are the SSRIs. There again, the debate lies in, which 

SSRI to choose? In light of recent studies and guidance, sertraline is the preferred 

option due to its established safety in patients with heart failure. Citalopram and 

escitalopram seem to be alternative options, due to them having few drug 

interactions and also due to their extensive use in cardiovascular studies. 

However, doses must be prescribed at the recommended levels for the specific 

age groups. Conversely, an alternative SSRI should be prescribed in patients 

with known QTc prolongation or risk factors for prolongation. However, a safer 

alternative in regard to drug interactions and adverse effects, seems to be 

mirtazapine, which is advised in those patients with an increased bleeding risks. 

This may be a common occurrence in heart failure patients, due to their 

medications e.g., NOAC, warfarin and antiplatelet treatment (NICE, 2020).  

ESC guidance advices regular monitoring using a validated screening tool, and 

as with all drug treatments, safe titration must be performed, according to patient 

response and tolerance. The consideration of alternative drugs in a class must 

also be kept in mind, and if there is no response, then alternative, safe options 

are available. 

7.6 Medication adherence 

Adherence to treatment is the central determining factor of treatment success. 

Poor adherence diminishes the best possible clinical benefits and thus, reduces 

the overall efficiency of the management plan. The WHO definition of medication 

adherence is defined as - the extent to which a person’s behaviour in relation to 
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taking medication, corresponds with agreed recommendations from a health care 

provider (WHO, 2003).  

Broadly variable rates of non-adherence have been reported, based on 

definitions of non-adherence, different populations, and lengths of observations, 

however, multiple reviews on medication adherence report that approximately 

50% of older adults do not adhere to at least one of their chronic medications 

(WHO, 2003). There are multiple reasons for non-adherence, which are listed in 

the table below. 

Table 87: Barriers to good medication adherence  

Factor influencing non-adherence 

Patient Clinician Treatment 
regimen 

Healthcare system 

Poor knowledge of the illness 
being treated 

Medication 
reviews are 
challenging and 
time-consuming 

Complex 
medications. 

Shortage of general 
practice 
appointments. 

Poor understanding of how the 
medication works 

Concerns around 
patients not being 
truthful 

Polypharmacy. Poor access to 
care 

Administering the wrong 
dosages 

Sometimes a too 
authoritative role 
for doctors 

Uncertain 
duration of the 
medication 

Problems with 
keeping the 
medication lists up 
to date 

Independent pausing, stopping 
or changing the medication e.g., 
choosing to self-medicate using 
OTC drugs 

Unsatisfactory 
skills in coaching 
self-management 

Adverse 
effects 

IT systems and 
poor 
communication 
within healthcare 
systems 

Lack of competence in self-
management 

  No universal 
screening tool 
advised 

Hiding some drug information 
e.g., OTC/private bought 

 
 

  

Fear towards certain drugs    

Media and neighbours are a 
source of medication information 

   

Diseases where poor control 
does not yet present symptoms 

   

Forgetful    

Unwanted side effects    

Mental ill-health affecting the 
patient’s motivation to take 
medication 

   

*adapted from Kvarnström, Airaksinen & Liira, 2018 
 

This study was especially aware that it is important to identify the reason behind 

non-adherence and the specific type of non-adherence i.e. non-fulfilment 
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(primary non-adherence), non-persistence, non-conforming non-adherence or 

unintentional non-adherence (Cramer et al., 2008). Primary non-adherence is a 

situation that occurs when the practitioner prescribes a medication, but the patient 

does not get the prescription dispensed at the pharmacy. Non-persistence occurs 

when the patient makes a decision to stop taking a medication after starting it, 

without being advised by a health professional to do so. Finally, non-conforming 

non-adherence includes a variety of ways in which medications are not taken as 

prescribed e.g., cutting back on medication, taking incorrect doses due to side 

effects, skipping doses, or taking doses at incorrect times, lack of understanding 

of the condition, lack of explanation and/or engagement by the practitioner 

(Devine, Edwards & Feldman, 2018). 

It is commonly accepted that there is no ‘gold standard’ for measuring medication 

adherence. However, the MMAS-8© has proven to be a useful tool and has been 

able to identify issues with adherence and then, lead to resolutions as shown by 

the results of the study in regard to MMAS-8© scores improvement from baseline 

to 6-months. 

The eldest people in the population (≥80 years of age) usually have worse health 

and more co-morbidities compared to younger patients. Add mental health to this 

situation and you have a higher risk for non-adherence. People with multiple 

illnesses are more likely to be subject to polypharmacy. There is no single 

definition of polypharmacy, and the definitions vary considerably i.e., single 

numerical measurements, various cut-offs and describing the use of high-risk or 

unnecessary medications (Hilmer & Gnjidic, 2009). All these descriptions can 

lead to uncertainty and confusion among practitioners and researchers alike. In 

general, and for research purposes, the most commonly used definition of 

polypharmacy is being on five or more medicines. However, using the Morisky© 
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widget to complete the medication adherence screening tool with the MMAS-8© 

in all patients, our findings revealed that 39.3% of the participants (N = 24) 

experienced some sort of non-adherence. From this proportion of patients, 79.2% 

of patients (N = 19) reported that they felt hassled/inconvenienced by their 

medication regimen.  

Of the 5 patients who did not report feeling hassled by their regimen. The first 

patient was taking 3 medications, two were taking 8 medications, one was taking 

11 medications and the final patient was taking 13 medications. Thus, the idea of 

a numerical value for polypharmacy from this study cohort was not able to be 

determined as the patient’s point of view varied from case to case, and therefore, 

the idea of polypharmacy can be even said to be subjective (Table 88).  

Table 88: Tabular demonstration displaying the number of drugs that patients with non-
adherence were taking 

Number of medications taken Number of patients in each group 

≥20 0 

15-19 4 

10-14 12 

5-9 7 

<5 1 

 

A recent study reported that the oldest old (≥80 years), had the lowest medication 

adherence and the least knowledge on their medications (Lai et al., 2018). 

Medication knowledge declines with increasing age, which is supported by 

various studies in different populations worldwide (Lai et al., 2018). This was 

indeed the case in the study, with 100% of patients, being unaware of the reason 

for being prescribed one or more medications. However, in the majority of 

patients, the lack of understanding did not lead to non-adherence; having little or 

vague understanding of the way their medications worked in relation to their heart 

failure, led to non-adherence in 33.3% of patients (N = 8), through stopping their 

medication when they felt their heart failure was under control. However, the ages 

varied greatly for these patients, and the same number of patients in the younger 
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age categories (50-60 years and 70-80 years) also demonstrated a lack of 

understanding around their condition and intentionally stopped medications on 

an improvement of symptoms. Evidence has demonstrated that that medication 

knowledge is closely associated with compliance, however compliance is 

multifactorial and complex and medication knowledge is therefore thought to be 

one of many factors (Kane & Robinson, 2010). 

 
Figure 94: Number of patients in each age group, exhibiting intentional non-adherence 
(stopping medication due to an improvement in HF symptoms) 

 

There are several screening tools and guidelines available to prevent the 

prescribing of potentially inappropriate medications (PIMs) as this is associated 

with greater health care utilization rates and costs. PIMs can be defined as the 

prescribing of ineffective drugs or drugs with a high risk–benefit ratio (O'Mahony 

& Gallagher, 2008). 
Beers criteria (Beers criteria, 2015) was applied when conducting the MUR and 

although inappropriate medication prescribing was identified (problematic 

polypharmacy), patients were resistant to any changes or stoppages to their 

drugs. This was especially true for the prescribing of regular and long-term 

benzodiazepines.  

A study commissioned by the Department of Health in the UK examined the 
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scale, causes and cost of medicine waste in 2009. The report found that unused 

prescription medicines cost the NHS at least £300 million per year in England, 

with £150 million of this waste being reported as avoidable (York et al., 2010). 

The table below provides causes of medicines waste. From research, it is evident 

that the capacity for waste is greater if multiple medicines are prescribed together, 

especially if the regimens are not synchronised, inappropriate or are overly 

complex. Suggestions were identified in the report for reducing waste of 

prescribed medicines include and some additional comments were added to 

improve on the proposed interventions. 

Table 89: Description of reasons and solutions for medicine wastage (adapted from York et al., 
2010) 

Dilemma Suggested implementation 

Patients recover before their 
dispensed medicines have all been 
taken  

Provide targeted and tailored support for patients 
starting new medications and for those on 
unusually costly and/or difficult-to-take medicines  

Patient decides to stop taking their 
medication because of ineffectiveness 
& unwanted side effects  

Better care for patients who exhibit non-adherence. 
Assessment of reasons behind non-adherence and 
whether this is intentional or unintentional 

Patients’ conditions worsening so that 
new treatments are needed  
 

Increased engagement with patients who have 
treatment-resistant conditions to assess their needs  

Patients’ deaths – leaving behind 
excess medication  

Delivering better-integrated terminal care in the 
domestic home setting 

Factors relating to repeat prescribing & 
dispensing processes, which may 
cause excessive volumes of medicines 
to be supplied (independent of any 
patient action) 
 

Support high-quality prescribing and ensuring that 
medications are effectively reviewed. Ensure that 
the ordering process is not ‘automatic’ for patients 
and repeat requests are created by the patient.  
Developing more effective returns of waste 
medicines at national or local level and related 
public information campaigns. 

Care system failures to support 
medicines taken by vulnerable 
individuals who cannot independently 
adhere fully to their treatment 
regimens  
 

Provide better support for elderly/isolated/hard to 
reach patients and other vulnerable groups of 
patients. Consider a social prescriber for these 
patients, to ensure all is being done to manage 
them appropriately and respectfully  

Medicines prescribed during in-
hospital stay continued unnecessarily 
on discharge 
 

Enhance hospital and primary care liaison, i.e. 
provide comprehensive discharge reviews to 
improve the quality of care at the time of discharge  

Patients stockpiling ‘just in case’ 
medicines and re-ordering repeat 
medication that they do not need.  

Undertake audits of the supply and use of 
medication and consider a cassette dosage system 
(CDS) for those patients on multiple drugs 

 

A study conducted in 2010 reported that PIM users have significantly higher 

hospitalization risk (1.68-fold), increased outpatient visit days (1.18-fold), and 
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higher medical costs (33% increase) than patients who were considered to 

receive appropriate prescribing for using the modified Beers criteria (Akazawa et 

al., 2010). In addition, inappropriate polypharmacy carries the increased risk of 

adverse reactions and drug interactions (Bourgeois et al., 2010).  

In 2005, it was estimated that 4.3 million medical consultations in the USA were 

directly associated with drug adverse reactions. The study also reported that the 

incidence of adverse drug events particularly increased in patients 65 years and 

older, with approximately 1 in 20 patients seeking medical care for an adverse 

drug event (Bourgeois et al., 2010).  

Non-adherence can be divided into five different dimensions (Figure 95), which 

can each play a role in the intentional or unintentional non-adherence to a 

medication regimen (Mathes & Gast, 2019).  

 
Figure 95: Demonstration of reasons for non-adherence 
Adapted from Mathes & Gast (2019). 

 

Assessment of living arrangements was not carried out, however this factor would 

have been appropriate for the study, to gauge their level of care and their 

psychological and physical support. The discussion between the patient and then 

pharmacist practitioner included suggestions on how to address non-adherence 
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i.e. if the patient had side effects with a particular medication, this was resolved. 

Adherence was addressed as to whether it was intentional or unintentional. Full 

education was provided on the condition and the drug mechanisms, in order to 

improve understanding. A common presenting complaint for non-adherence was 

due to forgetfulness or having some level of difficulty remembering to take 

medication and feeling hassled with their regimen. In these instances, the 

patients were advised to discuss the arrangement of cassette dosing systems 

with their pharmacy and to implement reminders to aid remembering to take their 

medication. An MUR was also carried out, using the Beers criteria (Beers criteria 

2015), PIMs were identified, and this was discussed with the patient. Inferential 

statistical analysis using the paired sample t-test revealed that there was a 

significant difference in MMAS-8© total scores from baseline to the 3-month 

follow-up (p < 0.01). There was also a significant difference in MMAS-8© total 

scores between baseline and the 6-month follow-up (p < 0.01). Additionally, there 

was found to be a significant difference in scores between the 3-month follow-up 

and the 6-month follow-up (p < 0.01). Overall, the MMAS-8© total scores had 

increased significantly at the 6-month follow-up compared to baseline readings. 

This shows that medication adherence had improved significantly over the time 

of the study.  

On exploration of gender and medication adherence, the one-way analysis of 

variance was not significant (p = 0.998), implying that there was no difference in 

MMAS-8© scores between males and females. In addition, statistical analysis 

indicated that the MMAS-8© scores did not change significantly with respect to 

age, with regard to patients under or over 60 years of age (p = 0.400) and those 

under or over 75 years of age (p = 0.915). 

The study therefore concludes that age was not a significant factor when it comes 
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to the improvement of medication adherence behaviour in this cohort and the 

results do not comply with published evidence, which argued that older patients 

have poorer medication adherence.  

With regards to lifestyle characteristics, the repeated measures analysis of 

variance indicated that there was no difference in the average MMAS-8© scores 

between non-smokers, ex-smokers and current smokers (p = 0.886) and no 

difference between occasional drinkers and non-drinkers (p = 0.927). This was 

true for both unintentional (p = 0.727) and intentional (p = 0.982) MMAS-8© 

scores.  

Non-adherence is one of the most crucial negative impacts of polypharmacy, with 

rates of 43–100% among different communities of oldest old patient (Lee et al., 

2013). Non-adherence is vital to the overall treatment plan, especially with long-

term conditions. There is no gold standard recommended medication adherence 

screening tool, but this study found that the 8-item MMAS-8© was easy to 

implement in practice and yielded good outcomes, in regard to identifying the 

issue and being able to resolve it based on the results. The interventions 

employed in this study, namely, the MUR and discussion with the pharmacist 

prescriber, provided statistically significant improvements in the medication 

adherence behaviour of all patients, regardless of age, lifestyle and gender. This 

further supports the suggestion of collaborative care by a competent individual, 

and this study advises that the MMAS-8© should be used in each medical review 

and MUR in pharmacies and surgeries alike. 

7.7 Algorithm designed for general practice 

The following algorithm was developed for use in general practice by clinicians 

who may suspect HF. The algorithm was designed by the author of the thesis to 

provide information on possible HF symptoms, to guide clinicians in identifying 
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symptoms in primary care. The way the algorithm is designed, incorporates the 

need for specific clinical examinations in identifying symptoms. It then provides 

information on blood tests and referral timeframes. Post diagnosis, the algorithm 

provides information on points that need to be reviewed.  

 
Figure 96: Heart failure algorithm developed for general practice 

 

7.8 Limitations  

This study has several notable limitations. The sample size was relatively small 

and from a single surgery, resulting in no variance of ethnicity or socioeconomic 

status. The literature on the topic of depression and anxiety in heart failure is 

highly variable, with studies using different criteria and screening tools for 
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diagnosing depression and anxiety disorders, and heart failure. Also, there are 

no clear and robust UK guidelines on some aspects of heart failure. The evidence 

on depression management in heart failure is also contradictory, with the 

European guidelines also noting the lack of evidence from recent studies but 

providing no alternative advice. As a result, interpreting the results of these 

studies e.g., the directivity of the relationships between depression and/or anxiety 

and heart failure is novel and challenging territory. There are no examples to 

compare the specific treatment options and comparing the findings between 

variables was difficult. With further regard to current literature, multiple trials on 

medication were considerably small, and although conclusions were drawn from 

them, the fact is that these studies were insufficiently powered to detect 

significant findings between the different groups, which may have contributed to 

their negative findings. Finally, given the range of topics (the triad covered) and 

the goal of providing a broad overview of each area i.e. depression, anxiety 

(collectively; mental health), medication adherence and heart failure 

prognosis/outcomes, the study relied mostly on descriptive analysis, providing a 

narrative case-by-case review, and as a result, the published data may not reflect 

every aspect of the patients’ consultation. Another limitation was due to the fact 

that there was no control group present. The COVID-19 pandemic and national 

lockdown had a major impact on the study, preventing any laboratory work being 

undertaken, and severely limiting patient consultations.  

Chapter VIII: Conclusion 

From this study, depression and anxiety have been found to have significant 

adverse effects on the course of wellbeing, medication adherence and systolic 

BP in patients diagnosed with HF. The study established statistically significant 

links between depression, medication adherence and systolic blood pressure in 
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this patient cohort. This study performed individual interventions for each patient 

at baseline and at the 3-month follow up. Interventions included a discussion 

between the patient and the pharmacist practitioner, a medication use review, 

screening for mental health and for medication non-adherence behaviour. 

Depending on the outcome for depression, anxiety and wellbeing scores, the 

patient was either;  

• Referred for CBT. 

• Referred for counselling/talking therapy.  

• Referred to the secondary care mental health team.  

In regard to medication adherence behaviour and screening, the results allowed 

for a tailored plan to rectify any medication adherence concerns. Polypharmacy 

reviews were performed for each patient in conjunction with the MUR; however 

no medication was stopped as in all patients their polypharmacy was considered 

appropriate.  

Overall, results showed that there was a statistically significant improvement of 

systolic blood pressure from baseline to 6-months, along with depression, 

anxiety, wellbeing and medication adherence scores.  

Depression was found to have a statistically significant and negative impact on 

the wellbeing score (p < 0.01). From the analysis, it was found that a one-point 

increase in the CUDOS© score would result in a 0.042-point decrease in 

wellbeing score. Depression was also found to have a significant and negative 

impact on the medication adherence behaviour of patients (p < 0.001). A one-

point increase in the CUDOS© score caused a decrease of a 0.109-point in the 

MMAS-8© score. 

Medication adherence behaviour and anxiety levels had no impact on the overall 

wellbeing score, (p = 0.864 and p = 0.383 respectively).  
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Analysis also indicated that there was significant difference in the MMAS-8© 

scores based on depression levels at the baseline check-up (p < 0.001). Where 

patients diagnosed as non-depressed had a higher total MMAS-8© score 

compared to patients who had mild depression (p < 0.05) or moderate depression 

(p < 0.001).  

Anxiety was also found to have a significant and negative impact on the 

medication adherence behaviour of patients (p < 0.05). Where a one-point 

increase in the anxiety score caused a 0.029-point decrease in the MMAS-8© 

score. 

The study found that there were significant differences in MMAS-8© scores 

based on wellbeing levels of patients at baseline review (p < 0.001). It was 

ascertained that patients who had low medication adherence behaviour had 

concurrent lower wellbeing scores compared to those who had moderate and 

high medication adherence behaviour (p < 0.001).  

Moreover, to study the possible relationship between medication adherence and 

depression, a Chi-squared test was performed. This examined the number of 

patients diagnosed with depression co-morbidity in each medication adherence 

group. Test results indicated that there was a significant difference in the MMAS-

8© scores based on depression levels (p < 0.001). With the majority of the 

patients who reported high medication adherence behaviour being diagnosed as 

non-depressed (95.5%).  

The study also explored the relationship between anxiety and medication 

adherence. The Chi-squared test indicated that there was a significant difference 

in medication adherence scores based on anxiety symptoms (p < 0.001). The 

majority of the patients who had good medication adherence scores had no 

anxiety when using the CUXOS© (93.2%, N = 41).  
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The study also explored the relationship between systolic BP and medication 

adherence, depression, anxiety and overall wellbeing. Analysis revealed that 

there was no significant impact of medication adherence on the BP levels of 

patients (p = 0.824). In addition, there were no significant impacts of anxiety on 

the systolic BP levels (p = 0.089). Conversely, the results showed that there was 

a statistically significant and negative impact of depression on the systolic BP in 

this cohort (p < 0.05). Furthermore, there were also statistically significant and 

negative impacts of overall wellbeing on the systolic BP levels (p < 0.05). 

Depression belongs to a group of disorders which are known as the affective 

mood disorders. It can present as a single episode or as an ongoing condition 

with times of relapsing and remission. The most widely accepted hypothesis was 

that depression results from an underactivity of monoamine neurotransmitters in 

the nervous system/synaptic cleft. However, due to flaws in that theory, different 

theories are being explored – the main one being neuroplasticity, which denotes 

the ability of neural system to adapt itself to the internal and external stimuli and 

to respond adaptively to future stimuli. Although the relationship between 

depression and cardiac events are well established, the mechanisms underlying 

these relationships remain unclear.  

Depression becomes apparent clinically via autonomic, metabolic and immune-

inflammatory mechanisms. It can also affect the HPA axis. All of these disruptions 

can lead to an increased incidence of CVD. Depression itself decreases vagal 

tone and increases sympathetic tone, leading to a higher CV risk through raised 

heart rates and higher BP. Stress can also play a role, so if stress influences the 

HPA axis, leading to increased glucocorticoid levels and ultimately a reduction in 

brain derived neurotropic factor, this serves to reduce neuroplasticity. The 

decreased neuroplasticity can then: 



  

Student ID: 0619994  392 

 

- Lead to depression. 

- Impact the autonomic nervous system - directly and indirectly; causing 

autonomic dysfunction. 

o The autonomic nervous system also regulates internal organ 

function meaning that neuroplasticity can be related with the 

pathophysiology of other diseases as well as psychiatric disorders 

e.g., cardiovascular disorders, via reducing the parasympathetic 

and increasing the sympathetic nervous system activity, leading to 

an increased risk of developing cardiovascular disease. 

This dysregulation of the autonomic nervous system is one of the most likely 

causes of depression being linked to CVD. Nonetheless, the impact mental ill-

health has on an individual in addition to their HF, will inevitably cause some 

disruption in their life, regardless of how it manifested.  

Good mental health is a state of positive wellbeing where an individual has 

appropriate neuroplasticity taking place, which involves synaptic reorganisation, 

in response to environmental stressors. Neuroplasticity is said to be the ability to 

adjust, adapt, learn and remember, in essence, it is one’s ability to cope with 

every-day life. However, in mental illness, it is believed that maladaptive 

neuroplasticity arises, resulting in depressive and/or anxiety symptoms. 

Depression symptoms: 

• Low mood. 

• Difficulties in concentration. 

• Feelings of guilt, hopelessness and uselessness. 

• Restless, agitation and irritability. 

• Anhedonia.  

• Lack of energy. 
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• Feelings of loneliness and despair. 

• Lack of motivation.  

• Insomnia or hypersomnia.  

• Changes in appetite.  

Anxiety symptoms:  

• Feeling on edge. 

• Exaggerated/excessive worry or fear about certain things.  

• Racing mind or mind going blank. 

• Palpitations. 

• Flushing.  

• Shortness of breath.  

• Dry mouth. 

• Sweating.  

• Headaches. 

• Dizziness.  

• Stomach pain, diarrhoea, nausea.  

• Muscle pains e.g., neck, back, chest, shoulder pains. 

• Tingling or numbness, tremors, shaking. 

• Inability to relax. 

• Restlessness, indecisive, confusion, anger, impatience, nervous. 

• Insomnia, vivid dreams. 

• Avoiding certain situations, distress in certain situations. 

To promote neuroplasticity, involves triggering neuronal activity and signalling 

pathways, which will ultimately lead to an increase in trophic factors, e.g., brain-

derived neurotrophic factor or vascular endothelial growth factor, which cause 

transcriptional changes - finally resulting in structural changes and new synaptic 
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contacts and connections. Some forms of neuroplasticity can develop in 

response to multiple stimuli, including exercise, drugs, and having an enriched, 

supportive environment (Albert, 2019). 

Good mental health is the state where an individual realises their abilities, can 

cope with the normal stresses of life and has an overall state of good wellbeing 

which allows individuals to cope with the normal stresses of life and function 

productively. Good mental health provides individuals with the skills and the 

resilience to handle and constructively deal with abnormal and potentially 

detrimental stressors.  

There are certain risk factors that have been identified for the development of 

mental ill-health.  

Risk factors for anxiety: 

• Having a more sensitive emotional personality/nature.  

• Those who tend to see the world as threatening.  

• Having a history of anxiety in childhood or adolescence, including marked 

shyness. 

• A difficult childhood. 

• Experienced a traumatic event. 

• Female gender. 

• Parental alcohol problems. 

• Misuse of alcohol. 

• Intoxication with alcohol, amphetamines, caffeine, cannabis, cocaine, 

hallucinogens, and inhalants. 

• Withdraw from alcohol, cocaine, sedatives, and anti-anxiety medications. 

• A family background of poverty or a lack of educational or job skills. 

• A family history of anxiety disorders. 
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• Parents had a separation and/or divorce. 

• Personal experience of separation and/or divorce. 

• Having medical conditions such as hyperthyroidism, arrhythmias, 

metabolic conditions e.g., vitamin B12 deficiency or respiratory conditions 

e.g., COPD. 

• Experiencing side effects of certain medications. 

Risk factors for depression: 

• Being a more sensitive, emotional, and/or anxious person. 

• A family history of depression.  

• Female gender. 

• Having a baby i.e. postpartum depression. 

• Premenstrual changes in hormone levels. 

• Adverse experiences in childhood, e.g., lack of care or abuse. 

• Poverty, poor education and social disadvantages. 

• Adverse events in the person’s life recently, e.g., victim of 

crime/bullying/victimization, a death of a loved one, having a serious 

illness in the family, having an accident.  

• Separation or divorce of parents. 

• Lack of a close confiding relationship.  

• Long-term or serious physical illness. 

• The side effects of certain medications.  

• Caring full-time for a person with a long-term disability. 

• Having another mental illness e.g., anxiety disorder, psychotic disorder.  

• Substance misuse disorder. 

• Intoxication or withdrawal from alcohol or other drugs. 

• The direct effects of medical conditions; e.g., Parkinson’s disease, 
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Huntington’s disease, stroke, vitamin B12 deficiency, hypothyroidism, 

systematic lupus erythematous, hepatitis, glandular fever, HIV and some 

cancers. 

• Lack of exposure to bright light in the winter months. 

Healthcare professionals in primary care are perfectly placed to offer appropriate 

evidence-based information and support on lifestyle and therapies that may have 

a positive impact to mitigate the risk factors and to help improve patients’ mental 

health if symptoms are present. In this study it was found that there was a 

statistically significant improvement from baseline in depression and anxiety 

levels to the study-end. Advice and actions that were provided in order to facilitate 

and influence improvement in mental health by the pharmacist practitioner were:  

• Involve family in the management of care to provide support.  

• Practice good self-care and management, establish a productive routine. 

• Eating habits – good nutrition and a well-balanced diet. 

• Regular/appropriate exercise – promotes physical and mental wellbeing. 

• Maintain confiding relationships.  

• Avoid using alcohol as a way to deal with depression, anxiety or fear. 

• Avoid self-medicating for low mood, depression or anxiety using over the 

counter (OTC) drugs. 

• Explained the importance of good medication adherence. 

• Identified if non-adherence was intentional or unintentional and dealt with 

reasons appropriately and systemically.  

• Referred vulnerable/isolated/lonely patients to a social prescriber to 

facilitate good coordination of care. 

• Referred all patients with minimal or mild levels of anxiety and/or 

depression for CBT, in combination with their drug therapy if already 
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taking medications for mental health. 

• Referred all patients for counselling/talking therapy if diagnosed with 

moderate/severe anxiety and/or depression, in combination with drug 

therapy. 

It is important to facilitate good mental health in order to maintain good wellbeing, 

which has been proven in this study for both depression and anxiety. Mental 

health also has an impact on medication adherence behaviour, which in turn, 

theoretically, would affect the prognostic indicators for any other conditions the 

patient may have, in this case, heart failure. Primary care practitioners not only 

manage the treatment regimens of patients but must also ensure that patients 

remain compliant on medication. Globally, the prevalence of chronic disease is 

increasing, however adherence to treatment regimens remains persistently low. 

In developed countries, approximately 50% of all patients treat their chronic 

disease according to the prescribed instructions (Brown & Bussell, 2011). 

Non-adherence is associated with poorer clinical outcomes. The aging 

population, in particular those with long-term diseases, those with polypharmacy 

or those with poor mental health, experience negative effects of poor adherence 

and additional challenges (Mukhtar, Weinman & Jackson, 2014). Barriers to non-

adherence can be categorised into patient factors, clinician factors, treatment 

regimen factors and healthcare system factors (Kvarnström, Airaksinen & Liira, 

2018). Barriers to non-adherence can collectively cause issues, however a single 

barrier may cause detrimental effects to a management plan and affect 

prognostic outcomes.   

From this project, medication adherence improved significantly over the course 

of the study, in fact there were statistically significant improvements at each stage 

of the study. Using the MMAS-8© screening tool, this study was able to gauge 
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the medication adherence behaviour of each patient, providing individualised 

scores, which indicated if non-adherence was intentional or unintentional. 

Tailored plans were then created for each patient, based on their reasons for non-

adherence. 

This study found that there are some pivotal ways to improve medication 

adherence in HF patients, the following is a list of all the actions employed by the 

pharmacist practitioner which resulted in significant medication adherence 

behaviour: 

• Utilised the medication adherence screening tool (MMAS-8©.) to identify 

barriers to taking medication correctly.  

• Provided a MUR.  

• Conducted a polypharmacy review.  

• Conducted screening using the CUDOS© and CUXOS© tools to identify 

if mental ill-health was present, which could potentially act as a barrier to 

medication adherence.  

• Educated the patient on positive health outcomes of self-management 

and good adherence. 

• Educated the patient on the mechanism of action of medications to help 

facilitate good self-management and care.  

• Educated the patient on the condition/syndrome to promote better 

understanding and concordance around the management plan. 

• Advised on the use of cassette dosing systems for patients who had 

difficulty remembering to take medication or who found their regimen to 

be inconvenient.  

• Advised on visual reminders or alarms to improve memory.  

• Advised to involve family members and carers, in order to provide a 
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support network, to help the patient to remember to take their 

medications and to help manage their regimen, this was particularly true 

for patients with complex regimens and mental health issues. 

• Coordinated care and involved social prescribers to act as additional 

support.  

• It was apparent over the course of the study that regular reviews were 

needed in those patients exhibiting poor medication adherence. 

• Worked towards building a positive and constructive rapport with the 

patient, in order to facilitate the continuity of care.  

In promoting good mental health and medication adherence, the theoretical triad 

of the impact on HF prognosis was fulfilled in regard to BP only. There are a 

multitude of physiological changes that create a vicious cycle to add to the 

progressing deterioration in cardiovascular health in the HF patient. Ultimately, 

HF is the end stage of all heart disease and the aim of treatment is symptom 

alleviation, for this, good medication adherence is crucial. Heart failure is a 

complex syndrome, with many overlapping symptoms with anxiety and 

depression and therefore it takes a great deal of understanding around the 

condition to be able to manage it effectively. Patients can present with a range of 

symptoms, most of which are non-specific. Co-morbidities can complicate the 

diagnosis or monitoring of symptoms. Heart failure presentation can be split into 

2 categories – signs and symptoms (Watson, Gibbs & Lip, 2000). Signs include: 

• Muscle wasting and cachexia.  

• Tachycardia. 

• Pulsus alternans. 

• Elevated jugular venous pressure. 

• Displaced apex beat. 
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• Right ventricular heave. 

• Crepitations or wheeze. 

• Third heart sound. 

• Oedema. 

• Tender hepatomegaly. 

• Ascites. 

 Symptoms include: 

• Dyspnoea. 

• Orthopnoea. 

• Paroxysmal nocturnal dyspnoea.  

• Nocturnal cough. 

• Reduced exercise tolerance. 

• Lethargy. 

• Fatigue. 

• Wheeze. 

• Ankle swelling. 

• Anorexia. 

However, as hypertension is said to be the most significant modifiable risk factor 

for the development of heart failure and has a major impact on preventing 

hospitalization in heart failure patients, the significance of this single prognostic 

indicator cannot be overlooked. There was a statistically significant improvement 

in BP from baseline to the 6-month study end. However, as mentioned, there 

were no significant improvements in night-time cough status, peripheral oedema 

or self-reported walking distance. Oxygen saturations were stable in all patients 

and there was no deterioration noted over the course of the study. On the whole, 

the management plans employed concerning the improvement of mental health 
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and medication adherence behaviour, certainly had a positive impact on BP 

readings in patients from baseline to study end. Depression and overall wellbeing 

had significant impacts on BP, whereas there was no impact of medication 

adherence behaviour or anxiety levels on the patients’ BP. With specific advice 

around the patients’ HF management, the following advice was provided by the 

pharmacist practitioner, along with a review for medication optimisation: 

• Patients were counselled on the signs and symptoms of HF and how to 

recognise these and distinguish them from symptom overlap with 

depression or anxiety (if present). 

• Advice was provided on self-management in regard to their diuretic 

therapy and symptoms of night-time cough/PND/orthopnoea.  

• The patient was given advice and education on HF and the expected 

outcomes. 

• All discussions revolving around expectations were kept realistic. 

• Patients were encouraged to involve family members in their care, to act 

as a support network. 

• The MUR provided a base for the discussion around medication 

mechanisms, indications and doses. 

• Patients were advised on the symptomatic benefit of taking their 

medications appropriately.  

• Patients were counselled on potential common side effects and plans were 

made to work towards alleviating these side effects.  

In conclusion, this study provides new insight, not only into the relationship 

between mental health and medication adherence behaviour in patients with 

heart failure, but also into the management of such patients by a pharmacist 

prescriber acting as an independent practitioner and main coordinator of the 
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patients’ health in primary care. The pharmacist practitioner is a valuable member 

of the primary healthcare team, due to both drug and medical knowledge 

surrounding the disease states. The study is pivotal in regard to the changing and 

evolving healthcare system in the UK. It provides an essential understanding and 

exploration into the abilities of a pharmacist practitioner in primary care, 

managing complex patients with ongoing needs and evaluation of complex 

requirements of the management plan. The study delves into a major role change 

of today’s pharmacist, demonstrating a shift from the traditional drug review and 

counselling roles to the progression of a more central, clinical, and completely 

independent practitioner. However, due to the noted limitations of the study, 

particularly surrounding the COVID-19 pandemic, along with inadequate facilities 

i.e. no treadmill or chest X-ray facilities, there are still gaps in the study that need 

to be addressed in regard to the prognostic indicators for HF, nonetheless, this 

study provided insight into the best methods for improving medication adherence 

and mental health in HF patients, along with their BP. The MMAS-8© screening 

tool, along with the CUDOS© and CUXOS© tools, provided an efficient way to 

monitor medication adherence, depression and anxiety levels, respectively, in 

primary care patients with HF.  

8.1 Significant findings for future applications 

8.1.1 Application for future research 

Design of the study – a larger scale study, learning from this current pilot or 

feasibility study, could extrapolate the methods and interventions, keeping with 

the idea of collaborative care, coordinated by a single Pharmacist practitioner.  

The methodology did work, with statistically significant results noted between the 

triad (Figure 14, Chapter 4.4).  However, for future studies, it would be beneficial 

to involve consultant psychologists and cardiologists during the study period. The 
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expertise of consultants in this area, may be able to identify additional points or 

reasons for specific items, that may have been missed.  

In addition, future studies would rather choose to use blood samples for cortisol 

levels, rather than saliva samples (Figure 16, Chapter 4.14). 

8.1.2 Application for future guideline development 

The developed model for care (Figure 16, Chapter 4.18), can be adapted and 

used in the NICE guidelines for the management of chronic heart failure (NICE, 

2018). The concurrent management and screening (Table 14, 15 & 16, Chapter 

4.16) should be considered with any patient diagnosed with chronic HF, where 

patients have an annual review, not only for HF but also for their mental health 

and medication adherence.  

8.1.3 Application for future practice  

8.1.3.1 Pharmacist role in screening for mental ill-health issues and 

medication adherence 

The study proved that the methods were successful, and that screening is able 

to be carried out as much as needed, whenever the patient has an encounter with 

the pharmacist practitioner, to review their medication adherence. This should be 

brought forward for any long-term chronic diseases where the possibility of 

mental ill-health and reduction in the ability to self-care can manifest. In having a 

single practitioner coordinate the care with a MDT, it has proved that positive 

improvements in mental health, overall wellbeing, blood pressure and medication 

adherence behaviour have occurred.  

8.1.3.2 Application for future primary care practice 

The model for care (Figure 16, Chapter 4.18), and the GP flow chart (Figure 96, 

Chapter 7.7). can be used by a Pharmacist, Nurse or General Practitioner. This 

will put the patient with HF as defined in this study, at the centre of care, in order 
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to improve their disease prognosis and create a structured review. However, this 

should be tested as a structural review for long-term chronic diseases, for 

patients, who have concurrent management for the 3 elements (physical health, 

mental health and medication adherence, including the ability to self-care).  

8.2 Recommendations 

From this thesis, the recommendations on the management of HF and mental 

health in primary care revolve around a step-by-step approach by a single 

practitioner in primary care. This ensures the positive building of the patient-

practitioner rapport and relationship. The development of trust enables the patient 

to give honest answers, resulting in the planning of proper support and care. 

Having a single practitioner manage this patient group, means that collaborative 

care can be coordinated efficiently and appropriately.  

Using the primary care algorithm (Figure 96, Chapter 7.7), can not only aid the 

practitioner in identifying HF but also helps to identify key areas around the 

condition. This will aid in the management of these patients in the long run. We 

recommend that all patients are screened for medication non-adherence 

behaviour using the MMAS-8© (Table 14, Chapter 4.16), along with screening for 

mental health using a tool that provides an indication on the management plan 

depending on the score achieved. In this instance, the CUDOS© and CUXOS© 

are not beneficial as the advised outcomes are only ‘self-management’ or ‘refer’. 

This study proposes that assessment should take place as soon as the patient 

presents in primary care after the diagnosis of HF is made and the patient is 

discharged from investigative procedures. Follow up of patients should consist of 

baseline assessment, 3-month assessment and then 6-month assessment. 

Depending on progress, follow up should then be scheduled at either 3-months 

or 6-months.  
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8.2 Future studies  

During this study, MH interventions included referral for CBT or talking therapy 

and/or drug therapy. However, there was no specific assessment on the type of 

antidepressant used. Future studies could include the assessment of specific 

antidepressants in the management of depression in HF.  

In addition to this, when extrapolating the scale of the study, to create a new 

study, one area of interest would be exploring the most appropriate mental ill-

health screening tool.  

Basing my future visions from the positive results received in this study, I 

personally would want to arrange and coordinate a larger study, with a multi-

centre cohort, from difference socioeconomic and ethnic backgrounds. In addition 

to this, it would be my objective to create an MDT of researchers to coordinate 

care, to assess if the type of practitioner plays a role in the improvement of 

medication adherence and mental health. I would aim to create a portfolio in this 

area and to test it, not only in HF, but other chronic disease also. 
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Appendix 3: Participant Information Sheet 

 

 

Participant Information Sheet 
 

Study title: Exploring the impact of improving mental health on heart failure prognosis and 
adherence to treatment behaviour 
Researcher: Mariam Ahmed, independent pharmacist prescriber and PhD candidate at the 
University of Wolverhampton 
Supervisors: Doctor Hana Morrissey (Reader in Clinical Pharmacy) and Patrick Ball (Professor 
of Pharmacy Practice) the University of Wolverhampton. 
IRAS ID: 

 

Please take time to read the following information carefully and then decide whether or 
not you wish to take part in the above named study.  
 
What is the purpose of the study?  
The study aims to explore if improving mental health will also improve the heart failure 
prognosis and their treatment adherence behaviour. The aim of this study will be achieved 
through screening patients who have been diagnosed with heart failure for anxiety and 
depression as coexisting conditions. Patients will be offered a pharmacist-independent 
prescriber led intervention of a comprehensive and tailored, face-to face discussion to 
improving their understanding about the two conditions and to improve their adherence to 
their medications or referral for psychological therapy if they have diagnosable anxiety or 
depression.  
 
Why have I been chosen? 
You have been approached because you fit the inclusion criteria of the study:  

- Diagnosed with heart failure 
- 18 years and over, from any gender 
- No other long-term co-existing conditions other than other cardiovascular diseases 

and mental illness 
- Can communicate in English 
- Capable to self-consenting 

 
However and only to prevent imposing additional stress, to that caused by the illness, on 
patients, we will not enrol those who are: 

- Diagnosed at late stage or organ failure  
- Diagnosed with severe mental illness 

 
Do I have to take part?  
No. It is entirely up to you to decide whether or not to take part. If you decide to take part, 
you will be asked to sign a consent form. If you decide to take part you are still free to 
withdraw or at any time and without giving a reason.  
 
What will happen to me if I take part? 
Your participation is 6 months long where you will be: 

- Allocated group letter A, B, C or D; 
- Invited to attend two routine appointments at your own surgery, 6 months apart.  

 
During each of the two appointments, while you are in the surgery and before the 

consultation with your independent prescribing pharmacist, the above named researcher,  
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you will be asked to complete 3 questionnaire and personal data sheet which will take 15 
minutes, followed by consultation.  
 
In the consultation: 

- You will have an oral swab taken which will take no more than 30 seconds – a 
small cotton bud like device is rubbed around your mouth to identify your cortisol 
level which corresponds to the level of your depression or anxiety. 

- We will go over the results of your questionnaires 
- You will have a medication use review that will take approximately 5 minutes 
- I will provide you with education that is specific for heart failure and your 

depression or anxiety and the medications you are using to treat them. 
 

What are the potential benefits of the study? 
This study will help us understanding the effect of mental ill health on medication 
adherence and self-care behaviour in patients diagnosed with heart failure and how this 
effect may impact their condition symptoms and future complications. Additionally, it will 
help us to: 

- Understand your level of adherence to therapy 
- Identify the causes of non-adherence and address them 
- Address your anxiety and depression comorbidities  
- Monitor your heart failure control and to assess for any improvement or 

deterioration 
- Assess if by taking part of this study changed your understanding of anxiety and 

depression management 
- Explore if there is a link between untreated depression and/or anxiety and 

worsening heart failure symptoms 
- Explore if there is a pathway to improve adherence to therapy and improve 

response to treatment in patients diagnosed with heart failure 
 
What are the possible disadvantages of taking part? 
No known disadvantages, only possible inconvenience due to the commitment to attend 
the two appointments (30-45 minutes each). The appointment will not affect your regular 
appointment schedule at your surgery. It is possible that you may not wish to answer some 
questions; you do not have to provide any reason for this. If you decide that you no longer 
want to participate in this study, you have the opportunity to withdraw at any time. Any 
identifiable data relating to you will be de-identified.  
 
What is the potential for benefit to research participants?   
You will be given an opportunity to speak about your condition, have medication review, 
have your depression or anxiety addressed and have two consultations with your regular 
practitioner at your surgery. 
 
Will my taking part in this study be kept confidential?  
Yes. All information that is collected during the course of the study will be kept strictly 
confidential. Any information that relates to you, which might be used in the study will be 
made unidentifiable after the 6 months follow up. You will NOT be contacted for any 
marketing purposes; the study is strictly academic. 
All data will be securely stored. All data stored electronically will be held on a password-
protected computer or on an encrypted USB stick. Only the researcher will have access to 
this information.  
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Appendix 4: Informed consent forms 

 

Participant Informed Consent Form (ICF) 
 

Study title: Exploring the impact of improving mental health on heart failure prognosis and 
adherence to treatment behaviour 
Researcher: Mariam Ahmed, independent pharmacist prescriber and PhD candidate at the 
University of Wolverhampton 
Supervisors: Doctor Hana Morrissey (Reader in Clinical Pharmacy) and Patrick Ball (Professor 
of Pharmacy Practice) the University of Wolverhampton. 
IRAS ID: 

 

Date completed: 

Dear participants, it is important that you read the information sheet first before you 

complete this consent form.  

Please initial boxes to indicate that you have been made aware of information included in the 

corresponding statement.  

Please complete the consent form, sign and return all pages (ICF Pages 1-3) to the clinic 

receipting in the forms collection box labelled with the study title. 

After the return of the consent form the researcher or the clinic staff will contact you to 

arrange time/date for your first appointment. 

If you would like to be contacted with information regarding study results, please email the 

researcher and request to receive copy of the study publications. 

Participant name: 

Participant email address: 

Participant phone number: 

Participant NHS number: 

 

 

All of this information will be removed at the end of your participation (6 months) 

…………………………………………………………………………………………………………………        

(The researcher will cut here and destroy in classified waste or shredder) 

Participant initials [e.g., OAA]/city initials [e.g., WLV]/date [e.g., 10/10/18]) – e.g., 

OAA/WLV/10/10/18. 

From this point forward including your study code will be kept for five years as part of 

all research conducted in the UK requirement 
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Study title: Exploring the impact of improving mental health on heart failure prognosis 

and adherence to treatment behaviour. 

Participant Study Code:  

 I confirm that I have read and understood the information sheet for the study 
titled: Exploring the impact of improving mental health on heart failure prognosis 
and adherence to treatment behaviour. 

 I understand that this study is part of the researcher, Mariam Ahmed, post 
graduate degree, Doctor of Philosophy undertaken by the researcher. 

 I understand that my participation is voluntary and that I am free to withdraw at 
any time, without giving any reason.                                                    

 I agree to take part in the study titled: Exploring the impact of improving mental 
health on heart failure prognosis and adherence to treatment behaviour.                                                            

 I understand that as soon as my participation in the study has ended any 
information that identifies me will be removed.                                                           

 I understand that the researcher may wish to publish this study and its results, and 
that I and the clinic (GP/doctor practice) I am enrolled from will remain 
anonymous, for which I give my permission.                                                                         

 I understand that the de-identified data must be kept for 5 years after the 
completion of the study, and it will contain my participant identification number, 
but it will be securely disposed of thereafter.  

 I agree that quotes from my feedback form can be used in the report and other 
relevant publications and understand these will be anonymised.   

 I acknowledge that the study intellectual property is owned by the University of 
Wolverhampton.  

 I understand that the data the researcher collected from me will not be shared 
with any third party. 
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 I agree that the researcher can offer me referral to other health professionals if 
required. 

 I accept the independent prescribing pharmacist asks me questions about my 
mental health. 

 I accept the independent prescribing pharmacist asks me questions about my how 
I manage my medication. 

 I accept the independent prescribing pharmacist asks me questions about my 
memory. 

 

 

Signature: __________________                                                        Date: ________________ 

 

Thank you for your making the decision to participate. 
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Appendix 5: Invitation Letters 

 

 
Invitation to Participate in Research Study 

 

Study title: Exploring the impact of improving mental health on heart failure prognosis and 
adherence to treatment behaviour 
Researcher: Mariam Ahmed, independent pharmacist prescriber and PhD candidate at the 
University of Wolverhampton 
Supervisors: Doctor Hana Morrissey (Reader in Clinical Pharmacy) and Patrick Ball (Professor 
of Pharmacy Practice) the University of Wolverhampton. 
IRAS ID: 

 
Dear patient 
 
I would like to invite you to participate in a study that I am conducting as part of research project 
for the degree of Doctor of Philosophy (PhD) award I am undertaking at the University of 
Wolverhampton. This is being overseen by my supervisors; Doctor Hana Morrissey and Professor 
Patrick Ball. I have approval from the senior clinical lead of this practice to approach you. During 
the participation in this study you will continue to receive your usual care for your heart failure and 
depression and/or anxiety. 
 
The aim of this study is to explore the impact of improving mental health on heart failure 
improvement of symptoms and reduction in complication through improving the adherence to 
treatment behaviour.  
 
Your participation in this study will involve you attending the surgery and spending approximately 
45 minutes to complete series of activities which will then be concluded by having a routine 30-
minute appointment with the Pharmacist Independent Prescriber (the GP Pharmacist). The 
research I am conducting requires you to answer three short questionnaires. The questionnaires 
include a total of 46 short questions that will take no more than 10 minutes to complete and 
additional 5 minutes to complete a personal data sheet.  
 
To ensure we have sufficient time during the clinic appointment, I will kindly ask you to complete 
the personal data sheet and the 3 questionnaires in another room before you attend your 
appointment. During your appointment, I will then take an oral swab from your mouth; this will take 
no longer than 30 seconds; the reason for this is to measure the level of substance called cortisol 
which relate to the presence and level of depression. You will also have a medication review and 
you will receive education on the appropriate aspects for your care if required.  
 
You will be allocated to 1 of 3 groups (A, B or C) based on your needs and to group 4 (D) if you 
are heart failure patients who are currently receiving pharmacological therapy for depression or 
anxiety.  
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Depending on your allocated group you will then receive either; 

- Group A – no current depression or anxiety treatment - referral for cognitive behavioural

therapy (CBT)

- Group B - no current depression or anxiety treatment - referral for psychotherapy (talking

therapy)

- Group C - no depression or anxiety treatment need identified – I will provide you with

information regarding your conditions and medications

- Group D – no additional action taken at the first appointment and you will continue your usual

pharmacological treatment for depression or anxiety

All patients identified with depression or anxiety will be offered additional options of treatment at 

the study final 6-months follow-up review. 

You will find enclosed an information sheet that gives you more detail about the study. Once you 
have read this, and willing to participate in the study, please fill out the consent form and return to 
reception area in the allocated box.   

If you require any further information please do not hesitate to contact me, or my supervisor via 
email or telephone, details are included in the information sheet.  

Thank you for taking the time to read this information. 

Yours sincerely, 
Mariam Ahmed  
[Practice name and address redacted]

 

Email: [e-mail address redacted]
Telephone Number: [telephone number redacted]
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Appendix 6: Data Collection Form 

 

 

 
Participants Personal Data Sheet – To be completed by the patient 

 

Study title: Exploring the impact of improving mental health on heart failure prognosis 
and adherence to treatment behaviour 
Researcher: Mariam Ahmed, independent pharmacist prescriber and PhD candidate at 
the University of Wolverhampton 
Supervisors: Doctor Hana Morrissey (Reader in Clinical Pharmacy) and Patrick Ball 
(Professor of Pharmacy Practice) the University of Wolverhampton. 
IRAS ID: 

 

 
Please select the most appropriate response by adding an X inside the box  

 
1. What is your gender at birth? 

 Male 

 Female 
 
2. How you identify yourself now? 

 Male 

 Female 

 Others (please state here, if you wish) ...........………………………………… 
 
3. What is your age in years? 

 
 

 
4. How you describe your ethnicity? 

 
 

 
5. What it was the highest level of education you achieved if any? 

 I did not go to school 

 Apprenticeship   

 GCSE  

 A-Levels  

 Vocational Diploma 

 University Degree 
 
6. How you describe your employment status? 

 Employed by others 

 Self employed  

 Looking for work 

 Retired  
 Recently unemployed 
 Never been employed 

X 
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1. Please complete the following table regarding your diagnosis and hospital 
admissions. Please indicate date of the event or number of occurrences as 
applicable. 

Item Date/Frequency 

Date of first diagnosis with heart failure  

Date of first diagnosis with anxiety  

Date of first diagnosis with depression  

Number of hospital admissions in the past 5 years due to 
heart failure 

 

Number of hospital admissions in the past 5 years due to 
anxiety 

 

Number of hospital admissions in the past 5 years due to 
depression 

 

Number of hospital admissions in the past 5 years for a 
reason not related to heart failure or mental illness 

 

Please state what it was the reason for hospital admission not related to heart failure or 
mental illness 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
 

 
2. Are a smoker? 

 Never smoked  

 Past smoker 

 Yes, I smoke approximately ……………..…… cigarettes a day 

 Yes, but cut down from …………….. to …………………. cigarettes a day 

 Yes, but need help to cease smoking 
 
3. Do you consume alcohol drinks? 

 Never consumed alcohol  

 I stopped drinking alcohol ……………………years ago 

 Yes, I dink approximately ……………..… drinks a day 

 Yes, but cut down from …………….. to …………………. drinks a day 

 Yes, but need help to reduce the amount of alcohol drinks I have 
 

4. What is your weight and height? If you do not know please leave blank and the GP 
pharmacist will complete during the consultation. 

Weight 
 
High  
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1. Please list all your medications in the table under, this should include 

medication you have on prescription, you but from the pharmacy or the 
supermarket and all forms such as tablets, solutions, creams, eye drops or 
patches. 

Medication To treat………… Prescription (PoM) 
or self-selected (SS) 
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Appendix 7: Medication Use Review Form 
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Appendix 8: Patient Feedback Form 

 

Participant/patient Feedback Form 
 

Study title: Exploring the impact of improving mental health on heart failure prognosis and 
adherence to treatment behaviour 
Researcher: Mariam Ahmed, independent pharmacist prescriber and PhD candidate at the 
University of Wolverhampton 
Supervisors: Doctor Hana Morrissey (Reader in Clinical Pharmacy) and Patrick Ball (Professor 
of Pharmacy Practice) the University of Wolverhampton. 
IRAS ID: 

 

1. Please select only one answer by placing a √ and tell us why you selected this 
option. 

 

Questions Strongly 
agree 

Agree Disagree Strongly 
disagree 

Why? 

The program has helped 
me set goals that are 
reasonable and within 
reach 

     

The information and 
advice given helped me 
to be better in self-care 

     

I feel that I had the 
chance to understand 
my conditions and 
medications better 

     

I thought the program 
content was very 
relevant to my situation 

     

I feel it was worth my 
time and effort to part 
take 

     

Difficult topics and 
discussions were 
handled well by the 
independent prescribing 
pharmacist 

     

The independent 
prescribing pharmacist 
was well organised  

     

 

2. Were there any things that made it hard for you to attend the appointment? 
Please tick (√) all that applies.  

 Transport to the clinic where the consultations were held   

 Parking close to the clinic where the consultations were held   

 Time took to complete the two consultations 

 Other (list / specify)      
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1. Would you like this service to continue?

 Yes 

 No 

2. If payment required how much you think it can be to make it affordable?

3. Would you take part if any payment required?

 Yes 

 No 

4. Do you have any additional comments?

Thank you for taking time to participate in this study and to provide us with your valuable 
feedback 

Mariam Ahmed 
[Practice name and address redacted]

Email: [e-mail address redacted]
Telephone Number: [telephone number redacted]
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Appendix 9: Practice Feedback Form 

 

Practice Senior Clinical Lead Feedback Form 
 

Study title: Exploring the impact of improving mental health on heart failure prognosis and 
adherence to treatment behaviour 
Researcher: Mariam Ahmed, independent pharmacist prescriber and PhD candidate at the 
University of Wolverhampton 
Supervisors: Doctor Hana Morrissey (Reader in Clinical Pharmacy) and Patrick Ball (Professor 
of Pharmacy Practice) the University of Wolverhampton. 
IRAS ID: 

 

1. Please select only one answer by placing a √ and tell us why you selected this 
option. 

 

Questions Strongly 
agree 

Agree Disagree Strongly 
disagree 

Why? 

The program has helped 
patients to learn about 
self-care and goals 
settings 

     

I thought the program 
content was very 
relevant to our patients’ 
population needs 

     

I feel that my practice 
had the chance to 
deliver an intervention 
which may shape the 
future clinical pharmacy 
services  

     

 

2. Were there any things that made it hard to enrol participants? Please tick (√) all 
that apply.  

 Patients did not want to commit for 6 months    

 Patients did not see the value of participation  

 I did not have the time to enrol all those approached me   

 Payment would have allowed me to employ locum to free the independent 
prescribing pharmacist to deliver the intervention; accordingly, we did only what we 
can fit in our day 

 Other (list / specify)    
 

 

  
3.  Were there any things you liked or disliked about the study?  
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1. In your opinion, how this intervention can be made more sustainable?

2. If you to charge people for this service how much you recommend the fees to
be? Please indicate the cost breakdown.

3. Would you require to employ additional staff to continue to deliver this service if 
it is paid?

 Yes 

 No 

 How many ………………………and from what profession 

4. Do you have any further comments to share with us?

Thank you for taking time to participate in this study and to provide us with your valuable 
feedback 

Mariam Ahmed 
[Practice name and address redacted]

 

Email: [e-mail address redacted]
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Appendix 10: Image Use permissions 

Figure 1: Chronic heart failure: diagnosis. © NICE [2018. Available from 

www.nice.org.uk/guidance/ng106 All rights reserved. Subject to Notice of rights] 

 

 

 




