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ABSTRACT 

Objectives: It is unclear whether and to what extent depression subcases and cases in older age 

were associated with all-cause mortality. Little is known about gender differences in the associations. 

We assess these in older Chinese. 

Methods: We examined a random sample of 6,124 participants aged ≥60 years across five 

provinces in China. They were interviewed using a standard method of the GMS-AGECAT to 

diagnose depression case and subcase and record sociodemographic and disease risk factors at 

baseline, and to follow up their vital status. We employed Cox regression models to determine all-

cause mortality in relation to depression subcases and cases, with adjustment for important 

variables, including social support and co-morbidities. 

Results: Over the 10 years follow-up, 928 deaths occurred. Compared to those without 

depression at baseline, participants with depression subcase (n=196) and case (n=264) had 

increased risk of all-cause mortality; adjusted hazard ratios (HR) were 1.46 (95% CI 1.07-2.00) 

and 1.45 (1.10-1.91). The adjusted HRs in men were 1.15 (0.72-1.81) and 1.85 (1.22-2.81), and in 

women 1.87 (1.22-2.87) and 1.22 (0.83-1.77) respectively. In participants aged ≥65 years, the 

adjusted HRs were 1.12 (0.68-1.84) and 1.99 (1.28-3.10) in men, and 2.06 (1.32-2.24) and 1.41 

(0.94-2.10) in women. Increased HR in depression subcases was higher in women than man (ratio 

of HRs was 1.84, p=0.034). 

Conclusions: Older people with depression subcase could have increased all-cause mortality to a 

similar extent to those with case depression. More attention should be paid to subcases of 

depression in women to tackle gender inequalities and improve survival. 
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Introduction 

Depression is a prevalent and disabling mental disorder globally. It accounts for as much disease 

burden as ischemic heart disease and is the second leading cause of disability 1. Previous studies 

show that depression in young and middle-age populations is associated with greater all-cause 

mortality, but findings in older age groups are inconsistent 2-4. Few studies have adjusted for 

important confounders such as social networks and support 5,6. Furthermore, knowledge of the 

association between older age depression and all-cause mortality is predominately derived from 

studies conducted in high income countries (HICs) 5,6; the findings would not be generalisable to 

those in low and middle-income countries (LMICs) where socioeconomic deprivation, 

cardiovascular disease and risk factors (CVDRFs), social support and health inequalities are 

different from those in HICs 7. Importantly, despite the fact that older people have an increased 

prevalence of subcase depression 8, which is defined as minor or subthreshold depression not 

meeting the full criteria for a case of depression 9, little is known about its impact on all-cause 

mortality in comparison to depression case 2. Few studies have examined gender differences in 

the impacts of depression subcase and case on mortality, particularly in LMICs where gender 

inequalities in health have been substantial 10. China is the largest LMIC, and has an ageing 

population with around 18% of people aged ≥60 years 11. Prevalence of depression subcase and 

case in older Chinese have increased over the past decade, with 25% having significant depressive 

symptoms 12. In this paper we examined data from a community-based cohort study of older 

people in China, to determine the associations of depression subcase and case in older age with 

all-cause mortality and explore their gender differences. 
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Methods  

We studied participants from the Anhui cohort study 13 and the Four-province cohort study 14 in 

China.  

Anhui cohort study 

Baseline investigation and follow-up methods in the Anhui cohort study have been fully described 

elsewhere 13. Briefly, we randomly recruited 3,336 residents aged ≥60 years from the Anhui urban 

(Hefei city, n=1,736 aged ≥65 years) and rural (Yingshang county) areas in 2001 and in 2003, 

with a response rate of 94.8%. Informed consent was obtained from each participant. If an 

individual was unable to provide informed consent due to disability or limited educational level, 

their next of kin or care givers were invited to provide assent for participation. Participants were 

interviewed at home by a trained survey team from the Anhui Medical University. 

The main interview materials were a general health and risk factors questionnaire, and the 

Geriatric Mental Status (GMS) – a comprehensive semi-structured mental state interview 15. In 

the general health and risk factors questionnaire, we collected data relating to sociodemographic 

information, social networks and support, psychosocial aspects, cardiovascular disease risk 

factors (CVDRFs), and other co-morbidities. According to standard procedures, we measured 

blood pressure and anthropometry for all participants at baseline interview (wave 1). 

Diagnosis of depression at baseline: We employed a computer program-assisted diagnosis, 

the Automated Geriatric Examination for Computer Assisted Taxonomy (AGECAT), to assess 

the information from the GMS to diagnose depression subcase and case for each participant 15. 

The methods of diagnosing depression have been described in previous publications 7,13,14. In 

brief, AGECAT analyses of the GMS data bring symptom components together into groups that 

typify the major symptom areas of each diagnostic syndrome (organic disorder, depression, mania, 

schizophrenia and paranoia, obsessional, phobic, hypochondriacal and general anxiety). 

Individual participants were allocated to levels of confidence of diagnosis (0–5) on each of the 
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eight diagnostic syndromes. The various syndrome levels were then compared with one another to 

derive a final differential diagnosis and a level of confidence of diagnosis from 0 to 5. A level of 

≥3, in most circumstances, designates a ‘case level’, which corresponds to a level of severity that 

warrants clinical intervention. Levels 1 and 2 are designated as ‘subcases’, whereas level 0 (no 

confidence level on any syndrome) is classified as ‘well’. The GMS-AGECAT depression ‘case’ 

diagnoses have been compared with psychiatrists’ diagnoses and DSM-III criteria and applied 

with good levels of agreement in a variety of settings 15, including older Chinese populations 7. 

Subcases describe those having depressive symptoms that are not severe enough to qualify as a 

case 13,16. There were 256 participants who had baseline depression diagnosed by the GMS-

AGECAT: 122 subcases and 134 cases.  

Follow-up of cohort: One year after the baseline survey we re-interviewed 2,608 participants 

(wave 2) using the same protocol as at baseline. From 2007 to 2009 we successfully re-examined 

1,757 cohort members (wave 3), and in 2010-2011 we carried out a wave 4 survey on surviving 

cohort members and re-interviewed 944 participants. In waves 3 and 4, we added the 10/66 

dementia algorithm research package and more risk factors, including dietary intake, passive 

smoking, and personal and family incomes 14. At each survey wave we conducted home visits to 

obtain information about participants’ survival status through multiple sources including resident 

committees, family members, neighbours, and friends. In the urban cohort, we also reviewed 

electronic registration databases from the Centre for Disease Control and Prevention (CDC) and 

Police Registration in Hefei city to identify mortality and causes of deaths. Vital status of the 

cohort members was monitored until December 2011. In total we identified 671 deaths during the 

follow up of the cohort.  
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Four-province study 

Using the same protocol as in the Anhui study wave 3, in 2008 we randomly recruited no fewer 

than 500 residents aged ≥60 years from the urban and rural community separately from each of 

four provinces of China (Guangdong, Heilongjiang, Shanghai and Shanxi) 14. In total 4,314 

participants completed the interview in 2008-2009, with an overall response rate of 93.8%. We 

documented details relating to sociodemographic information, social networks and psychosocial 

factors, CVDRFs, and co-morbidities for each participant, and obtained anthropological and 

blood pressure measurements 14. The GMS-AGECAT diagnosed 310 participants who had 

baseline depression: 126 subcases and 184 cases. In 2010-2012 we re-interviewed 2,892 survivors 

using the same questionnaire as that at baseline and followed up the cohort, having identified 259 

deaths.  

 

Data analysis 

In the Anhui cohort study 2,978 participants were followed up for vital status, and in the Four-

province cohort 3,146 were followed up for vital status. Since both cohorts used the same 

measures for depression subcases and cases and risk factors at baseline and follow-up, we 

combined data from the Anhui and Four-province studies for analysis. In the current study, 

missing data that occurred in covariates was treated as a special group for analysis since they may 

not be a random missing.  

Distributions of sociodemographic and risk factors among participants by depressive status 

at baseline were assessed by a one-way analysis of variance (ANOVA) for continuous variables 

and a Chi-square test for categorical variables. We computed person-years (per 1,000) at risk of 

all-cause mortality to the end of follow-up, date of death, or date of loss to follow-up. We 

employed multivariable adjusted Cox regression models to calculate hazard ratios (HR) and 95% 

confidence intervals (CI) of all-cause mortality among participants with depression subcase and 

case versus those without depression. In the models, we tested the interaction effects of 
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depression with gender on all-cause mortality. We further analysed data of men and women 

separately and calculated a ratio of two hazard ratios (RHRs) between two groups 13 to examine 

gender differences in the impacts of depression subcase and case on all-cause mortality. We 

carried out a sensitivity analysis in participants aged ≥65 years. The proportional hazards 

assumption in the Cox models was checked and satisfied for the covariates. All data were 

analysed using the SPSS statistical package (Windows version 24.0; SPSS Inc., Chicago, Illinois). 

 

Results  

Of 6,124 participants, the average age was 71.5 years (SD 7.1), 54.0% were women, and 51.9% 

lived in rural areas. Among them, 7.5% had depression at baseline (3.2% subcases and 4.3% 

cases). The distribution of participants’ baseline characteristics is shown in Table 1. Compared to 

those non depression, participants with depression subcase or case were more likely to be female, 

live in rural areas, have low education and experience financial problems, live alone, less 

frequencies of contacting friends in the community and contacting neighbours, no help available 

when needed, be underweight, be hypertensive, be diabetic and have high levels of heart disease, 

stroke, COPD and cancer. There were no significant differences in age, study province cohort, 

marital status, frequencies of being visited by children or other relatives, smoking habits, alcohol 

drinking over the past two years, and hypercholesterolemia among participants with non, subcases 

and cases of depression. 

Over the 10 years follow-up of the cohort, 928 participants died. There was a gradient 

increase in mortality rate among participants with non, subcases and cases of depression (Table 

2). Age-sex adjusted HRs of all-cause mortality in participants with depression subcase versus 

non depression were 1.64 (95% CI 1.20-2.22) and in depression cases 1.95 (1.50-2.55) 

respectively. Table 2 shows that with adjustments for more confounders, the increased HRs for 

mortality in depression subcase and case were reduced, but all remained significant. The more 
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variables we adjusted for, the closer the HRs were between participants with depression subcase 

and case; in Model 3, further adjustment including social networks and support, they were 1.46 

(1.07-2.00) and 1.45 (1.10-1.91) (Table 2). In the Model 3, there were no significant interaction 

effect of depression with gender; p=0.118 in depression subcase, and p=0.156 in depression case. 

Table 3 shows numbers, rates and fully adjusted HRs of all-cause mortality in men and 

women separately. Survival curves among people with baseline depressive status by gender were 

shown in Figure 1; the lowest survival in men was from those with depression cases, and in 

women from depression subcases. In men fully-adjusted HR of all-cause mortality was 

significantly increased in depression cases (1.85, 1.22-2.81), not in subcases (1.15, 0.72-1.81), 

while in women it was significantly increased in subcases (1.87, 1.22-2.87), but not in cases of 

depression (1.22, 0.83-1.77). There seemed to be a higher HR in women with depression subcase 

than their male counterparts (RHR 1.63, 95% CI 0.87-3.05, p=0.130), and a higher HR in men 

with depression case than their female male counterparts (RHR 1.52, 0.86-2.66, p=0.148), but 

these did not conventional statistical significance.  

Data from participants aged ≥65 years (Table 4) showed that increased HRs for mortality in 

depression subcases and cases were similar to those in the whole cohort (Table 2), but slightly 

higher; compared to non depression, fully-adjusted adjusted HRs of all-cause mortality in 

depression subcases was 1.53 (1.10-2.13) and in depression cases 1.66 (1.24-2.22). In the Model 3, 

the interaction effect of depression subcase with gender approached statistical significance 

(p=0.066) and in depression subcase, but no interaction between depression cases and gender on 

all-cause mortality (p=0.297). 

Table 5 showed the findings in men and women aged ≥65 years separately. The patterns of 

gender differences in adjusted HR of mortality were similar to those in Table 3.  However, 

women with depression subcase had a significantly higher HR than their male counterparts (RHR 
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1.84, 1.05-3.23, p=0.034), while men with depression case did not have a significantly higher HR 

than their female counterparts (RHR 1.41, 0.78-2.57, p=0.258). 

 

Discussion  

This large community-based cohort study from China examined the impacts of older age 

depression subcase and case on all-cause mortality. The data demonstrated significant excess of 

around 50% in mortality in older people with depression subcase or cases versus their non-

depressed counterparts, after accounting for important confounders, including social networks and 

support. The impact of depression subcases on mortality in women could be  stronger than that in 

men,  while there were no significant gender differences in the impact of depression cases on all-

cause mortality,. 

Previous studies, mostly conducted in the HICs and the West, showed an overall relative risk 

of 1.34 (95% CI 1.27-1.42) of all-cause mortality in older people with depression case 6. In the 

West, social networks and support are low in older communities 7, which are associated with 

increased depression 17 and all-cause mortality 18, but few studies 5,6 have adjusted for them in the 

analysis. Our study has adjusted for social networks and support, and revealed a higher risk of all-

cause mortality in relation to depression subcases and cases. The stronger impact of depression on 

all-cause mortality in the older Chinese population could be due to high levels of socioeconomic 

deprivation, depression under-detection for treatment and low levels of health care and 

medications 7,14,19. The findings of our study from China - the largest LMIC, which accounted for 

important co-variables including low educational level, rural areas and financial difficulties,  

could suggest an independent impact of depression  on excess mortality, regardless of country or 

region, although the magnitude of the impact varied in older people with depression subcase and 

case among different populations. Studies in the HICs and West 3,20,21 showed that older men with 

depression case versus non-depression had a higher RR of all-cause mortality than their female 
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counterparts. Our study in China also revealed such a trend, although its gender differences were 

not statistically significant.  

Previous studies showed that depression subcases in older age compared to cases had a 

weaker or little impact on all-cause mortality 3,22, 23,24. However, our study in China found that 

depression subcases in older age had similar impact on increased risk of all-cause mortality to 

depression cases. The limited studies in the West showed that men with depression subcase had a 

higher RR of mortality than their female counterparts 21,25. However, our study in China found 

that the impact of depression subcases was significantly stronger in older women than in older 

men. Its reasons are not known. In comparing baseline characteristics and risk factors for 

depression subcase between men and women (Supplement Table 1), we found that women with 

depression subcase were more likely to live with their spouse only and have higher levels of 

diabetes and stroke than their male counterparts, which may cause the higher RR of mortality in 

women with depression subcase. In addition, due to traditional gender roles in China (i.e., men 

usually specialized in the financial and legal household tasks and women would be expected to be 

responsible for household chores and care-giving 26), older women were less likely to seek help 

from health professionals compared to their male counterparts 27. Indeed, the data of our study 

showed that in subcase depression, women were more likely to have contact with friends and 

access help when needed (Supplement Table 1), which may further decrease their seeking of 

professional health care support. The reasons for older women with subcase depression having the 

higher risk of all-cause mortality require further investigation. 

 

Strengths and weaknesses of the study 

The main contribution of this study, beyond the intrinsic importance of investigating the impact of 

late-life depression on all-cause mortality in the largest and most populous LMIC, lies in what it 

tells us about the impacts of depression subcases and cases on all-cause mortality and their gender 
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differences. To the best of our knowledge, this is the first study to report gender differences in the 

association of depression subcases with all-cause mortality in LMICs, addressing that women had 

higher inequality in survival in relation to depression subcases. Since older people with 

depression in China rarely go to hospital for diagnosis 14 and treatment 19, the studied population 

would be in a “natural” status for observing depression prognosis. The survival in older people 

with depression largely depended on other factors, such as socioeconomic status and social 

networks and support. Our study has adjusted for important covariables including social networks 

and support and thus the confounding effect should be minimised on the association of depression 

with all-cause mortality. 

Our study has limitations. First, although the protocols of the Anhui cohort and the Four-

province cohort baseline studies to measure depression subcase and case were the same, there 

were differences in the durations of the follow-up between the Anhui cohort (up to 10.0 years) 

and the Four-province cohort (4.3 years). We took them as a dynamic cohort for analysis in this 

paper. In separate data analysis by two cohorts, the findings of the Anhui and the Four-province 

studies were similar (Supplement Table 2). The pooled data from them showed HRs in 

depression subcase and cases being 1.18 (0.74-1.86) and 1.76 (1.15-2.69) in men, and 1.90 (1.23-

2.93) and 1.23 (0.84-1.80) in women, respectively. These were similar results to those in the 

whole cohort data analysis (Table 3). Second, our study examined the impacts of depression 

subcases and cases at baseline on all-cause mortality, not taking into account incident, remitted 

and worsened depression during the follow-up period. Without including them in analysis, the 

associations between these subcases and cases of depression and all-cause mortality may have 

been underestimated, i.e., the findings of our study would be more conservative. The impacts of 

depression subcases and cases on all-cause mortality in older people need to be studied further in 

a large-scale cohort, with a shorter time interval (e.g., 6 months) for re-interview to detect more 

depression cases.  
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Implications 

Our findings highlight the importance of health and social care for depression subcases and cases 

in older people who live in the community to reduce all-cause mortality and gender inequality in 

survival. As the population of China has been aging and the prevalence rates of depression 

subcase and case increase 12, it is vital to ensure that adequate mental health services and 

psychological support are available for vulnerable groups of older people, particularly women. 

Additional resources are required to improve recognition of depression subcase in older people, 

particularly in women through trainings of clinicians and health professionals. We should address 

and reduce stigma and misunderstanding of mental disorders in older people through health 

education program. Identification of depression subcase and case in older communities 14, as well 

as appropriate prevention and treatment for depression in the population, is a vital and attainable 

intervention to reduce mortality.  

As the world population continues to age, there are more people living with depression, and 

many of them are under-detected 14 and untreated 19. Our study has provided evidence of the 

impact of older age depression subcases on increased risk of all-cause mortality. Moreover, 

subcases of depression face a comparable risk of all-cause mortality to those with full cases of 

depression. Our findings have identified the potential vulnerability of older people with 

depression subcase living in the community, which needs to be recognised as an important area 

for policy makers to address.  

 

Conclusions 

This study demonstrates inequality in the survival of older people with depression subcase and 

case in China. Increased mortality in older people with depression subcase is the same as that in 

depression cases. There were gender differences in the impact of depression subcase on all-cause 
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mortality; subcase depression had a stronger impact on increased mortality in older women than 

in older men. Thus gender-specific strategies and health care targeting older people with subcase 

depression would be helpful in campaigns to reduce mortality in later life. Increasing the 

availability of mental health services for the public and improving access to care for older people 

could have large impacts in reducing the burden of depression and mortality worldwide. 
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Table 1. Participant characteristics by depression category: Five provinces cohort study in China 

 

   Depression Status   

  Variable All participants  Non  Subcase  Case  P* 

 N=6124 %  N=5664 %  N=196 %  N=264 %   

Sociodemographic factor              

Age (years)              

  Mean (SD) 71.5 7.1  71.5 7.1  71.2 6.8  70.8 6.8  0.281 

Sex              

  Men 2819 46.0  2649 46.8  92 46.9  78 29.5  <0.001 

  Women 3305 54.0  3015 53.2  104 53.1  186 70.5   

Study province cohort               

  Anhui 2978 48.6  2746 48.5  104 53.1  128 48.5  0.451 

  Four-province 3146 51.4  2918 51.5  92 46.9  136 51.5   

Living in urban and rural 

area 

             

  Urban 2947 48.1  2778 49.0  86 43.9  83 31.4  <0.001 

  Rural 3177 51.9  2886 51.0  110 56.1  181 68.6   

Socioeconomic factor              

Educational level              

  ≥High 2nd School 1040 17.0  991 17.5  23 11.7  26 9.8  <0.001 

  Secondary School 845 13.8  794 14.0  24 12.2  27 10.2   

  Primary School 1347 22.0  1231 21.7  58 29.6  58 22.0   

  Illiterate  2885 47.1  2641 46.6  91 46.4  153 58.0   

  Missing 7 0.1  7 0.1  0 0.0  0 0.0   

Financial problems over 

the past 2 years 

             

  No 4607 75.2  4306 76.0  133 67.9  168 63.6  <0.001 

  Yes 1501 24.5  1342 23.7  63 32.1  96 36.4   

  Missing 16 0.3  16 0.3  0 0.0  0 0.0   

Social network and 

psychosocial factors  

             

Marital status              

  Married 4493 73.4  4171 73.6  142 72.4  180 68.2  0.158 
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  Never married/Divorced 178 2.9  162 2.9  9 4.6  7 2.7   

  Widow  1449 23.7  1327 23.4  45 23.0  77 29.2   

  Missing 4 0.1  4 0.1  0 0.0  0 0.0   

Living with               

  No-one 581 9.5  509 9.0  25 12.8  47 17.8  <0.001 

  Spouse only 2285 37.3  2134 37.7  75 38.3  76 28.8   

  Children and/or grand  

   children only 

2057 33.6  1923 34.0  54 27.6  80 30.3   

  Spouse and/or grand 

 /children and/or parents 

885 14.5  811 14.3  33 16.8  41 15.5   

  Others 310 5.1  281 5.0  9 4.6  20 7.6   

  Missing 6 0.1  6 0.1  0 0.0  0 0.0   

Frequency of visiting 

children or other relatives 

             

  Everyday 2603 42.5  2404 42.4  86 43.9  113 42.8  0.166 

  At least weekly 1679 27.4  1560 27.5  56 28.6  63 23.9   

  At least Monthly or less 

often 

707 11.5  652 11.5  28 14.3  27 10.2   

  <Yearly or Never 1122 18.3  1035 18.3  26 13.3  61 23.1   

  Missing 13 0.2  13 0.2  0 0.0  0 0.0   

Contacting friends in the 

community 

             

  Everyday 2065 33.7  1923 34.0  64 32.7  78 29.5  0.001 

  At least weekly 2270 37.1  2128 37.6  59 30.1  83 31.4   

  At least Monthly or less 

often 

843 13.8  767 13.5  35 17.9  41 15.5   

  <Yearly or Never 931 15.2  832 14.7  38 19.4  61 23.1   

  Missing 15 0.2  14 0.2  0 0.0  1 0.4   

Contacting neighbours              

  Everyday 2157 35.2  2021 35.7  54 27.6  82 31.1  0.013 

  At least weekly 1841 30.1  1710 30.2  63 32.1  68 25.8   

  At least Monthly or less 

often 

966 15.8  876 15.5  40 20.4  50 18.9   

  <Yearly or Never 1147 18.7  1044 18.4  39 19.9  64 24.2   

  Missing 13 0.2  13 0.2  0 0.0  0 0.0   
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Help available when 

needed 

             

  No  295 4.8  242 4.3  16 8.2  37 14.0  <0.001 

  Yes 5810 94.9  5404 95.4  180 91.8  226 85.6   

  Missing 19 0.3  18 0.3  0 0.0  1 0.4   

Cardiovascular risk factors              

Smoking status              

  Never 3458 56.5  3200 56.5  98 50.0  160 60.6  0.134 

  Ex-smoker 555 9.1  504 8.9  26 13.3  25 9.5   

  Current smoker 1597 26.1  1478 26.1  56 28.6  63 23.9   

  Missing 514 8.4  482 8.5  16 8.2  16 6.1   

Drinking alcohol over the 

past 2 years 

             

  No 4777 78.0  4413 77.9  156 79.6  208 78.8  0.548 

  Yes 1305 21.3  1217 21.5  39 19.9  49 18.6   

  Missing 42 0.7  34 0.6  1 0.5  7 2.7   

BMI (kg/m2)              
  <20 675 11.0  611 10.8  21 10.7  43 16.3  0.038 
  20-<23 2765 45.2  2570 45.4  75 38.3  120 45.5   
  23-<26 1768 28.9  1634 28.8  66 33.7  68 25.8   
  ≥26 916 15.0  849 15.0  34 17.3  33 12.5   

Hypertension              

  No  2798 45.7  2613 46.1  77 39.3  108 40.9  0.033 

  Yes 3233 52.8  2962 52.3  117 59.7  154 58.3   

  Missing 93 1.5  89 1.6  2 1.0  2 0.8   

Hypercholesterolemia              

  No  5782 94.4  5349 94.4  183 93.4  250 94.7  0.771 

  Yes 303 4.9  281 5.0  11 5.6  11 4.2   

  Missing 39 0.6  34 0.6  2 1.0  3 1.1   

Co-morbidities              

Diabetes              

  No  5760 94.1  5339 94.3  177 90.3  244 92.4  0.014 

  Yes 344 5.6  305 5.4  19 9.7  20 7.6   

Missing 20 0.3  20 0.4  0 0.0  0 0.0   

Heart diseases (ischaemic,              
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valve disease or others) 

  No  5284 86.3  4908 86.7  159 81.1  217 82.2  0.030 

  Yes 808 13.2  730 12.9  36 18.4  42 15.9   

Missing 32 0.5  26 0.5  1 0.5  5 1.9   

Stroke               

  No  5873 95.9  5458 96.4  184 93.9  231 87.5  <0.001 

  Yes 231 3.8  189 3.3  11 5.6  31 11.7   

Missing 20 0.3  17 0.3  1 0.5  2 0.8   

Chronic obstructive 

pulmonary disease 

(COPD) 

             

  No  5547 90.6  5147 90.9  167 85.2  233 88.3  0.007 

  Yes 558 9.1  499 8.8  29 14.8  30 11.4   

  Missing 19 0.3  18 0.3  0 0.0  1 0.4   

Cancer              

  No  6022 98.3  5579 98.5  189 96.4  254 96.2  <0.001 

  Yes 87 1.4  70 1.2  7 3.6  10 3.8   

  Missing 15 0.2  15 0.3  0 0.0  0 0.0   

*P-value in the Chi-square test was calculated based on available data, not including those “missing” data where the variable had.  
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 Table 2. Numbers, rate and hazards ratios (95% confidence intervals) of mortality in older people with depression status at baseline: 

Five provinces cohort study in China 

 

   

Depression  

 

Particip

ants 
 PYAR*  Deaths Rate*  HR1 95% CI P  HR2 95% CI P  HR3 95% CI P 

                   

   Non 5664  26849.5  826 30.8  Ref.    Ref.    Ref.   

   Subcase 196  863.9  43 49.8  1.54 1.13- 2.10 0.006  1.54 1.13-2.10 0.006  1.46 1.07-2.00 0.016 

   Case 264  1126.3  59 52.4  1.79 1.37- 2.34 <0.001  1.60 1.22-2.10 0.001  1.45 1.10-1.91 0.008 

                   

   Total  6124  28839.7  928 32.2             

*PYAR (Mortality): person-year at risk (Mortality rate); Mortality rate per 1000 person-years. 

HR1: adjusted for age (cont.), sex, education level, urban-rural areas, financial problems over the past 2 years, province; 

HR2: HR1 additionally adjusted for smoking, alcohol consumption, body mass index, cardiovascular disease score (including hypertension, 

hypercholesterolemia, diabetes, heart disease and stroke), COPD and cancer;  

HR3: HR2 additionally adjusted for marital status, number of people living with, frequency of contacting friends in the community, help available 

when needed.   

 



24 

 

 

Table 3. Numbers, rate and hazards ratios (95% confidence intervals) of mortality in older women and men with depression status at 

baseline: Five provinces cohort study in China 
 

  Men   Women 

   

Depression  

 

 
Particip

ants 
PYAR* Deaths Rate*  HR† 95% CI P  

Particip

ants 
PYAR* Deaths Rate*  HR† 95% CI P 

                   

   Non  2649 12534.3 464 37.0  Ref.    3015 14315.2 362 25.3  Ref.   

   Subcase‡  92 391.6 20 51.1  1.15 0.72-1.81 0.563  104 472.2 23 48.7  1.87 1.22-2.87 0.004 

   Case‡  78 302.6 25 82.6  1.85 1.22-2.81 0.004  186 823.8 34 41.3  1.22 0.83-1.77 0.309 

                   

   Total   2819 13228.5 509 38.5      3305 15611.2 419 26.8     

                   

*PYAR (Mortality): person-year at risk (Mortality rate); Mortality rate per 1000 person-years. 

HR† (ie, HR3 in table 2): adjusted for age (cont.), sex, education level, urban-rural areas, financial problems over the past 2 years, province, 

smoking, alcohol consumption, body mass index, cardiovascular disease score (including hypertension, hypercholesterolemia, diabetes, heart 

disease and stroke), COPD, cancer, marital status, number of people living with, frequency of contacting friends in the community, help 

available when needed.   
‡ gender differences: p = 0.130 in depression subcases, and p = 0.148 in depression cases 
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Table 4. Numbers, rate and hazards ratios (95% confidence intervals) of mortality in older people aged ≥65 years with depression status 

at baseline: Five-province cohort study 

 

   

Depression  

 

Particip

ants 
 PYAR*  Deaths Rate*  HR1 95% CI P  HR2 95% CI P  HR3 95% CI P 

                   

   Non 4653  22541.5  733 32.5  Ref.    Ref.    Ref.   

   Subcase 161  715.0  38 53.1  1.58 1.14-2.19 0.007  1.61 1.16-2.24 0.004  1.53 1.10-2.13 0.012 

   Case 212  921.0  54 58.6  1.93 1.46-2.56 <0.001  1.77 1.33-2.35 <0.001  1.66 1.24-2.22 0.001 

                   

   Total  5026  24177.5  825 34.1             

*PYAR (Mortality): person-year at risk (Mortality rate); Mortality rate per 1000 person-years. 

HR1: adjusted for age (cont.), sex, education level, urban-rural areas, financial problems over the past 2 years, province; 

HR2: HR1 additionally adjusted for smoking, alcohol consumption, body mass index, cardiovascular disease score (including hypertension, 

hypercholesterolemia, diabetes, heart disease and stroke), COPD and cancer;  

HR3: HR2 additionally adjusted for marital status, number of people living with, frequency of contacting friends in the community, help available 

when needed.   
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Table 5. Numbers, rate and hazards ratios (95% confidence intervals) of mortality in older men and women aged ≥65 with depression 

status at baseline: Five provinces cohort study in China 

 

  Men  Women 

Depression   
Particip

ants 
PYAR* Death Rate*  HR† 95% CI P  

Particip

ants 
PYAR* Death Rate*  HR† 95% CI P 

                   

   Non  2192 10557.6 416 39.4  Ref.    2461 11983.9 317 26.5  Ref.   

   Subcase‡  76 316.4 17 53.7  1.12 0.68-1.84 0.662  85 398.6 21 52.7  2.06 1.32-2.24 0.002 

   Case‡  69 272.7 23 84.3  1.99 1.28-3.10 0.002  143 648.3 31 47.8  1.41 0.94-2.10 0.093 

                   

   Total   2337 11146.8 456 40.9      2689 13030.7 369 28.3     

                   

*PYAR (Mortality): person-year at risk (Mortality rate); Mortality rate per 1000 person-years. 

HR† (ie, HR3 in table 2): adjusted for age (cont.), sex, education level, urban-rural areas, financial problems over the past 2 years, province, 

smoking, alcohol consumption, body mass index, cardiovascular disease score (including hypertension, hypercholesterolemia, diabetes, heart 

disease and stroke), COPD, cancer, marital status, number of people living with, frequency of contacting friends in the community, help 

available when needed. 
‡ gender differences: p = 0.034 in depression subcases, and p = 0.258 in depression cases 
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Differences in survival curves, p<0.001 

 

Figure 2. Survival curves* in men and women with different depression status  

(*curves were fully-adjusted for all covariates listed in Table 3). 
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Supplement Table 1. Gender differences in characteristics of older people with subcase depression: 

Five-province cohort study 

 

  Subcases of Depression 

  Variable  Men  Women  P* 

  N=92 %  N=104 %   

Demographic factor         

Age (years)         

  Mean (SD)  72.1 7.6  70.5 6.0  0.109 

Study province cohort          

  Anhui  49 53.3  55 52.9  0.958 

  Four-province  43 46.7  49 47.1   

Living in urban and rural 

area 

        

  Urban  34 37.0  52 50.0  0.066 

  Rural  58 63.0  52 50.0   

Socioeconomic factor         

Educational level         

  ≥High 2nd School  12 13.0  11 10.6  0.435 

  Secondary School  13 14.1  11 10.6   

  Primary School  30 32.6  28 26.9   

  Illiterate   37 40.2  54 51.9   

Financial problems over 

the past 2 years 

        

  No  58 63.0  75 72.1  0.175 

  Yes  34 37.0  29 27.9   

Social networks and 

psychosocial factors  

        

Marital status         

  Married  70 76.1  72 69.2  0.029 

  Never married/Divorced  7 7.6  2 1.9   

  Widow   15 16.3  30 28.8   

Living with          

  No-one  17 18.5  8 7.7  0.122 

  Spouse only  32 34.8  43 41.3   

  Children and/or grand  

   children only 

 22 23.9  32 30.8   

  Spouse and/or grand 

 /children and/or parents 

 18 19.6  15 14.4   

  Others  3 3.3  6 5.8   

Frequency of being 

visited by children or 

other relatives 

        

  Everyday  36 39.1  50 48.1  0.510 

  At least weekly  28 30.4  28 26.9   

  At least Monthly or less 

often 

 13 14.1  15 14.4   

  <Yearly or Never  15 16.3  11 10.6   

Contacting friends in the         
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community 

  Everyday  24 26.1  40 38.5  0.084 

  At least weekly  29 31.5  30 28.8   

  At least Monthly or less 

often 

 15 16.3  20 19.2   

  <Yearly or Never  24 26.1  14 13.5   

  Missing         

Contacting neighbours         

  Everyday  21 22.8  33 31.7  0.065 

  At least weekly  34 37.0  29 27.9   

  At least Monthly or less 

often 

 14 15.2  26 25.0   

  <Yearly or Never  23 25.0  16 15.4   

Help available when 

needed 

        

  No   11 12.0  5 4.8  0.068 

  Yes  81 88.0  99 95.2   

  Missing         

Cardiovascular risk factors         

Smoking status         

  Never  21 22.8  77 74.0  <0.001 

  Ex-smoker  24 26.1  2 1.9   

  Current smoker  42 45.7  14 13.5   

  Missing  5 5.4  11 10.6   

Drinking alcohol over the 

past 2 years 

        

  No  55 59.8  101 97.1  <0.001 

  Yes  37 40.2  2 1.9   

  Missing  0 0.0  1 1.0   

BMI (kg/m2)         
  <20  10 10.9  11 10.6  0.082 
  20-<23  43 46.7  32 30.8   
  23-<26  28 30.4  38 36.5   
  ≥26  11 12.0  23 22.1   

Hypertension         

  No   30 32.6  47 45.2  0.056 

  Yes  62 67.4  55 52.9   

  Missing  0 0.0  2 1.9   

Hypercholesterolemia         

  No   88 95.7  95 91.3  0.449 

  Yes  4 4.3  7 6.7   

  Missing  0 0.0  2 1.9   

Co-morbidities         

Diabetes         

  No   88 95.7  89 85.6  0.017 

  Yes  4 4.3  15 14.4   

Heart diseases (ischaemic, 

valve disease or others) 

        

  No   77 83.7  82 78.8  0.463 

  Yes  15 16.3  21 20.2   
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Missing  0 0.0  1 1.0   

Stroke          

  No   88 95.7  96 92.3  0.184 

  Yes  3 3.3  8 7.7   

Missing  1 1.1  0 0.0   

Chronic obstructive 

pulmonary disease 

(COPD) 

        

  No   73 79.3  94 90.4  0.030 

  Yes  19 20.7  10 9.6   

  Missing         

Cancer         

  No   89 96.7  100 96.2  0.826 

  Yes  3 3.3  4 3.8   
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Supplement Table 2. Numbers, rate and hazards ratios (95% confidence intervals) of mortality in older women and men with 

depression status at baseline: the Anhui cohort study and the Four-province cohort study separate  

 

  Men  Women 

   Depression  

 
 

Particip

ants 
PYAR* 

Deat

h 

Rate

* 
 HR† 95% CI P  

Partici

pants 
PYAR* 

Deat

h 

Rate

* 
 HR† 95% CI P 

Anhui study                   

   Non  1342 8572.3 336 39.2  Ref.    1404 9386.8 257 27.4  Ref.   

   Subcase  49 281.3 16 56.9  1.24 0.74-2.08 0.420  55 334.5 18 53.8  1.77 1.09-2.90 0.022 

   Case  41 205.9 19 92.3  1.79 1.10-2.91 0.019  87 548.4 25 45.6  1.14 0.73-1.77 0.572 

                   

   Total   1432 9059.5 371 41.0      1546 10269.6 300 29.2     

                   

Four-province 

study 
                  

   Non  1307 3962.0 128 32.3  Ref.    1611 4928.4 105 21.3  Ref.   

   Subcase  43 110.4 4 36.2  0.96 0.35-2.66 0.934  49 137.7 5 36.3  2.46 0.97-6.22 0.057 

   Case  37 96.6 6 62.1  1.68 0.71-4.00 0.240  99 275.4 9 32.7  1.52 0.73-3.17 0.265 

                   

   Total   1387 4169.0 138 33.1      1759 5341.6 119 22.3     

*PYAR (Mortality): person-year at risk (Mortality rate); Mortality rate per 1000 person-years.  

HR† (ie, HR3 in table 2): adjusted for age (cont.), sex, education level, urban-rural areas, financial problems over the past 2 years, province, 

smoking, alcohol consumption, body mass index, cardiovascular disease score (including hypertension, hypercholesterolemia, diabetes, heart 

disease and stroke), COPD, cancer, marital status, number of people living with, frequency of contacting friends in the community, help 

available when needed. 
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