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Abstract

Much of our knowledge about the relationship between psychological variables

related to sport and adolescent mental health is based on research from elite

athletes. However, the vast majority of adolescents who engage in sports do so at

the grassroots level. We therefore sought to understand how self‐reported

psychological variables and sleep may be associated with symptoms of depression

and anxiety across one season in grassroots adolescent netball. We collected self‐

report, paper‐based questionnaire data from adolescent netball players at one large

netball club based in the West Midlands of the United Kingdom at the start of the

season (timepoint 1, September 2018, N = 140) and end of the season (timepoint 2,

March 2019, N = 132). Ages ranged from 11 to 19 (M = 13.54), which were

categorized as under 14s (U14, ages 11–14) and under 19s (U19, ages 15–19).

Participants self‐reported symptoms of depression and anxiety, basic psychological

needs related to netball, demands and resources related to netball, and sleep quality

at each time point. We used standardized residual change scores to test whether

changes in the psychological variables related to their engagement in grassroots

netball (basic psychological needs, demands and resources) and sleep quality were

associated with changes in depression and anxiety symptoms over time. We report

that increases in perceived sporting demands and reductions in sleep quality were

associated with elevated symptoms of depression over the season. Reductions in

perceptions of autonomy were associated with increases in symptoms of anxiety. We

report novel evidence that self‐reported, malleable psychological variables related to

sports participation, and sleep quality, are associated with mental health in youth

female athletes competing at the grassroots level. It would be worthwhile to explore

whether mental health interventions and/or education delivered via grassroots

sports clubs may be an effective method for promoting mental health resilience in

adolescent athletes.
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1 | INTRODUCTION

Rates of mental health difficulties during childhood and adolescence

are rising substantially across the United Kingdom (Newlove‐Delgado

et al., 2022; Peytrignet et al., 2023). From 2017 to 2021, mental ill

health in 6–16‐year‐olds rose from 11.6% to 17.4%, and from 10.1%

to 17.4% among 17–19‐year‐olds (Lifestyles team, NHS Digital,

2021). A recent acceleration of this trend could be partly attributed

to the coronavirus disease 2019 (COVID‐19) pandemic (Ford

et al., 2021; Gracia et al., 2021; Magson et al., 2021). Consistently,

female adolescents experience higher rates of depression and anxiety

than their male counterparts (Campbell et al., 2021). We know that

several psychological, environmental, physiological, and genetic

variables are associated with poor mental health in adolescents

(Patel et al., 2007; Rauh & Margolis, 2016), and a broad and holistic

understanding of risk and resilience factors for poor mental health in

this population is needed.

Organized, community‐level sport is argued to be a protective

factor against depression and anxiety in adolescence because it

incorporates two factors that promote psychological resilience

(Flores‐Barriga, 2010): (1) physical activity (Biddle & Asare, 2011)

and (2) community participation and social relationships (Eime

et al., 2013). However, much of our knowledge about sports

participation and mental health comes from populations of elite

athletes, defined as high‐performing national and international

competitors, and professional and semiprofessional sportspersons

(Rice et al., 2016). Among elite groups, there is some evidence to

suggest that sports participation in adolescence is protective against

symptoms of depression and anxiety (Eime et al., 2013; Rosenvinge

et al., 2018), though there are higher rates of depression and anxiety

reported among female athletes (Belz et al., 2018; Gerber et al., 2018;

Junge & Feddermann‐Demont, 2016; Turner et al., 2019) in line with

the general population. Several aspects of sports participation in elite

youth athletes are, however, associated with risk for psychological

distress. For example, elite team deselection (Blakelock et al., 2016),

poor sleep quality (Brand et al., 2010), burnout (Nixdorf et al., 2013),

competing in individual sports compared with team sports (Nixdorf

et al., 2016), overtraining (Kuettel & Larsen, 2020), injury (Wolanin

et al., 2015), and pressure to perform (Noblet et al., 2003) are all

associated with greater rates of self‐reported psychological distress

in this group. However, there are individual psychological factors

related to sports that can influence the experience of emotional

distress in sports settings. For example, sporting environments that

satisfy young athletes' basic psychological needs (autonomy, related-

ness, and competence) (Turgeon et al., 2022) promote well‐being and

buffer against psychological distress (Leversen et al., 2012). Addi-

tionally, perceptions of demands and resources determine whether

athletes experience a “challenge” or “threat” psychological state in

response to sporting task demands (Jones et al., 2009; Uphill &

Jones, 2007). A challenge state, where sufficient resources to cope

with demands are perceived, is associated with increased heart rate,

reduced vascular resistance, and better performance outcomes

(Blascovich & Mendes, 2000). A threat state, where there are

insufficient perceived resources to cope with demands, is associated

with increased vascular resistance and activation of the

hypothalamic‐pituitary‐adrenal (HPA) axis, resulting in increased

stress hormone cortisol, and poorer performance outcomes (Turner

et al., 2012, 2013, 2014). Additionally, we know that physical activity

has a positive impact on sleep quality (Brand et al., 2017), and that

poor sleep quality increases the risk for psychological distress in

adolescent girls (Kiss et al., 2022). Among elite youth athletes,

academic, social, and sport‐related demands, and competition

anxiety, are barriers against good quality sleep (Watson &

Haraldsdottir, 2023).

Thus, although there is some evidence that elite sports

participation is protective against psychological distress, there are

clear risk factors associated with poor mental health in this group.

However, youth athletes who compete at the elite level make up less

than 1% of total adolescents who are involved in youth sports

(Malina, 2010). Indeed, a vast number of children and adolescents

across the United Kingdom, and the world, participate in sports at a

grassroots level, which is foundational, local level, community‐driven,

and primarily recreational at either the regional or local level. The

main differences between grassroots sports and elite sports are a

lower training burden, less intense training sessions, fewer expecta-

tions to perform well, and a lower requirement to travel. With regard

to netball, in 2019, 685,000 girls were playing grassroots netball

weekly in the United Kingdom (Ratcliffe, 2021). We have a limited

understanding of mental health risks in this nonelite population of

adolescent athletes, and potential psychological factors that could

increase vulnerability to, or buffer against, psychological distress.

In the current study, we collected data from adolescent female

netball players competing at grassroots level, aged 11–19 years, at

the start and end of the 2018–2019 netball season. This is a

particularly important population as young females are more prone to

mental ill health (Abi‐Jaoude et al., 2020), and drop out in sport

(Weaver, 2022). We were interested in examining how psychological

variables were related to depression and anxiety over time. We know

from elite sports that increased pressure to perform is associated

with psychological distress (Farrey, 2009; Walton et al., 2022). It is

possible that this association also exists within grassroots sports, and

we may therefore observe differing levels of self‐reported psycho-

logical distress among those who compete at different levels of skill

(e.g., local level versus regional level). It is unclear from the existing

literature whether we might observe seasonal changes in symptoms

of self‐reported depression and anxiety in nonelite adolescent

athletes. We know that deselection is associated with increased

psychological distress (Blakelock et al., 2016); therefore, we might

expect higher levels of depression and anxiety toward the start of the

season, particularly in those players who were not selected for higher

performing regional teams (in our sample regional team players were

selected at the start of the season based on a netball trial, and local

team players were made up of those players who (a) were not

selected at trials and (b) who chose not to attend trials as they

wanted to play at the local level). Alternatively, rates of depression

and anxiety might be higher toward the end of the season in older
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adolescents when many players will have important school exams

(McDonald, 2001; Roome & Soan, 2019), and are transitioning to

higher level education (Dvořáková et al., 2017). We would expect to

observe developmental increases in self‐reported symptoms of

depression and anxiety (Hankin et al., 1998; Jane Costello et al., 2006;

McLaughlin & King, 2015), and therefore higher self‐reported

symptoms in the older age group. To that end, our hypotheses were:

H1. There will be higher self‐reported symptoms of

depression and anxiety in older adolescents (under 19s)

compared with younger adolescents (under 14s).

H2. Participants competing at higher (regional) levels will

self‐report more symptoms of depression and anxiety than

participants competing at lower (local) levels.

H3. An increase in basic psychological needs satisfaction

over the season (increasing levels of competence, autonomy,

and relatedness) will be associated with reduced depression

and anxiety symptoms.

H4. Reductions in perceived demands and increases in

perceived resources will be associated with reduced

depression and anxiety symptoms.

H5. An increase in self‐reported sleep quality will be

associated with reductions in depression and anxiety

symptoms.

2 | MATERIALS AND METHODS

2.1 | Participants

Youth female athletes were recruited from one of the largest netball

clubs in theWest Midlands of the United Kingdom. Participants were

recruited from the under 14s teams (U14; 11–14 years old) and the

under 19s teams (U19; 15–19 years old) to partake in a longitudinal

observational study over the 2018/2019 season. Participants who

were aged 16 and above self‐reported their ethnicity (n = 25) and

they were a very homogeneous sample with n = 24 who self‐reported

as White British. We were unable to collect self‐reported ethnicity

data from participants aged 15 and younger due to ethical

restrictions. At the netball club, there were eight U14 teams (five

that competed at a local level and three that competed at a regional

level), six U19 teams (three that competed at a local level and three

that competed at a regional level).

2.2 | Procedure

We collected self‐report measures from the players using paper‐

based questionnaires at three time points: early season (September

2018), mid‐season (December 2018), and late season (March 2019).

Because of missing data at the mid‐season time point (20% attrition),

and to maximize power for statistical analyses, in the current study

we only used data from the early and late‐season time points.

N = 140 participants completed the questionnaire at the start of the

season (timepoint 1, T1) and N = 132 participants completed the

questionnaire at the end of the season (timepoint 2, T2). Question-

naires were completed at the start of the training session. At each

timepoint, participants self‐reported age, team played for within the

club, number of years that they had played netball, and number of

years played for that specific netball club. Participants also self‐

reported depression and anxiety symptoms, basic psychological

needs, demands and resources, and perceived sleep quality. We

extracted game data from club records, specifically how many

quarters each player had played over the season. This study received

ethical approval from the Staffordshire University Research Ethics

Committee. Parents of players aged 15 and under provided consent

for their participation via an opt‐out system, and all players provided

informed consent/assent at each time point. All study documents and

questionnaires are available to view and download at https://osf.io/

4f87m/?view_only=df367820436b4b13983ea6eaf6f489e9.

2.3 | Measures

2.3.1 | Basic psychological needs

Participants self‐reported basic psychological needs using the Basic

Needs Satisfaction in Sport Scale (BNSSS) (Ng et al., 2011). This is a

20‐item scale that encompasses questions around perceived auton-

omy (10), relatedness (5), and competence (5). We adapted the scale

so that the items were specific to their perceptions of grassroots

netball. For example, “In netball I get the opportunity to make

choices” (autonomy), “I have close relationships with people in

netball” (relatedness), and “I can overcome challenges in netball”

(competence). Participants were required to score, on a 7‐point Likert

scale, how true the statements were to their feelings about netball

(1 =Not true at all, to 7 = Very true). The BNSSS has high reliability

(Cronbach's ⍺ T1 = 0.92, T2 = 0.91) and is used to assess basic

psychological needs in team sports (De Francisco et al., 2018).

2.3.2 | Demands and resources

The Challenge and Threat Scale (Mendes et al., 2007) was used to

evaluate demands and resources, and has previously been used in a

population of netball players (Turner et al., 2021). It is an 11‐item

scale that includes two subscales; five items regarding netball

demands (e.g., Netball is demanding), and six items regarding netball

resources (e.g., I have the abilities to perform well). For this study, we

removed item 9 because it is a measure of motivational relevance and

is a prerequisite to perceptions of resources (“performing well is

important to me”) (Meijen et al., 2020). Participants responded to
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statements on a 7‐point Likert scale from strongly disagree = 1 to

strongly agree = 7. The Cronbach's ⍺ for demands was 0.77 (T1) and

0.73 (T2) and for resources was 0.82 (T1) and 0.81 (T2).

2.3.3 | Sleep

Participants self‐reported their perceived sleep quality using a visual

analog scale of 1–10, where 10 represents very high‐quality sleep,

and 1 represents very low‐quality sleep.

2.3.4 | Anxiety

Participants self‐reported symptoms of anxiety using the Generalized

Anxiety Disorder Assessment (GAD‐7) (Spitzer et al., 2006). This is a

7‐item scale that requires participants to respond to statements

about symptoms of anxiety that they may have felt over the past 2

weeks on a 4‐point scale from “Not at all” to “Nearly every day,” A

total anxiety score is created by summing all items to create a score

from 0 to 21. Scores of 5, 10, and 15 are used as the cut‐off points

for mild, moderate, and severe anxiety, respectively. The GAD‐7 has

been validated for use in adolescent samples (Mossman et al., 2017)

and has also been used to assess anxiety in elite adolescent athletes

(Junge & Feddermann‐Demont, 2016).

2.3.5 | Depression

Participants self‐reported symptoms of depression using the Patient

Health Questionnaire (PHQ‐9; Kroenke et al., 2001). This is a 9‐item

scale that requires participants to respond to statements about how

often they may have experienced symptoms of depression over the

past 2 weeks on a 4‐point scale from “Not at all” to “Nearly every

day” (Kroenke et al., 2001). A depression score was created by

summing item scores, to create a total score that ranges from 0 to 27.

Cut‐off scores of 5, 10, 15, and 20 are used to identify mild,

moderate, moderately severe, and severe depression, respectively.

The PHQ‐9 has been validated for use in adolescent samples

(Richardson et al., 2010) and has also been used to assess depression

in elite adolescent athletes (Gerber et al., 2018). Due to the

longitudinal nature of this study with young adolescents, and the

requirement for participant retention, we removed the final item of

the PHQ‐9, which refers to suicidal feelings. Both the GAD7 and

PHQ9 are designed to be used in concord and have been used with

youth athlete populations (Michel‐Kröhler & Turner, 2022).

2.4 | Statistical analysis

We examined demographic characteristics and self‐reported levels of

depression and anxiety, including the distribution of the data at each

time point, and descriptive statistics by time point (T1/T2), age group

(U14/U19), and performance level (regional/local), and correlations

between variables. We then conducted assumption testing for

analysis of variances (ANOVA) and regression analyses.

To address H1 and H2, we conducted two 2 × 2 × 2 repeated‐

measures ANOVAs, with anxiety and depression symptoms as the

dependent variables. Timepoint was the independent repeated

measures variable, and age group (U14/U19) and performance level

(local/regional) were the independent variables. For follow‐up,

adjusted post hoc tests were used to further examine significant

main or interaction effects.

To address H3–H5, unstandardized residual change scores were

calculated for all variables of interest (autonomy, competence,

relatedness, demands, resources, sleep, anxiety, and depression),

from T1 to T2. We conducted hierarchical multiple regression

analyses using the unstandardized residual change scores

(Zumbo, 1999). This is preferable to using simple change scores as

it eliminates autocorrelated errors and regression toward the mean

effects (Gobbi et al., 2020). A positive residualized change score

indicates an increase from T1 to T2, and a negative score indicates a

decrease. The regression models used anxiety change and depression

change as the dependent variables. In each model, performance level

(regional/local) and age group (U14/U19) were entered into step one,

basic psychological needs (autonomy change, competence change,

and relatedness change) were entered into step two, demand change

and resource change into step three, and sleep change into step four.

We chose not to include years played, years played at the club, and

quarters of netball played throughout the year as they were all

correlated with participant age (years played r = 0.45, p < 0.001, years

played at club r = 0.19, p < 0.001, quarters played r = 0.33, p < 0.001),

and we wanted to avoid issues of multicollinearity in the regression

models. All analyses were conducted using SPSS v28. Raw data is

available to view and download at https://osf.io/4f87m/?view_only=

df367820436b4b13983ea6eaf6f489e9.

3 | RESULTS

3.1 | Descriptive statistics

Participants self‐reported that they had played netball, on average,

for 5.36 years (SD = 2.78) and had played for this specific club for an

average of 3.32 years (SD = 2.53). The mean number of quarters

played over the season was 80.52 (SD = 11.46). Tables 1 and 2

display the descriptive data for the self‐report symptoms of

depression and anxiety, split by performance level and age group.

Tables 3 and 4 display the descriptive characteristics of the variables

of interest and correlations between the variables. Increases in self‐

reported depression and anxiety symptoms from T1 to T2 were

associated with a poorer perception of sleep quality (r = −0.50,

p < 0.001 and r = −0.28, p = 0.003), reduced competence (r = −0.27,

p = 0.006 and r = −0.25, p = 0.010), reduced autonomy (r = −0.30,

p = 0.003 and r = −0.37, p < 0.001), and an increase in perceived

demands (r = 0.30, p = 0.003 and r = 0.29, p = 0.002) from T1 to T2.
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Depression and anxiety symptoms were highly correlated with each

other (r = 0.59, p < 0.001). Figures 1 and 2 display changes in

depression and anxiety symptoms from T1 to T2 split by age and

competition level.

3.2 | Repeated measures 2 × 2 × 2 ANOVAs

Data met all ANOVA assumptions before formal analysis. There was a

main effect of time on depression symptoms (F(1, 103) = 6.04,

p = 0.016, np2 = 0.06), indicating that overall, symptoms increased

from the start (M = 3.9, SD = 4.12) to the end (M = 4.95, SD = 5.71) of

the season. There were no main effects of age group or performance

level. There was also a main effect of time on anxiety symptoms

(F(1, 108) = 9.36, p = 0.03, np2 = 0.08), indicating that symptoms

increased from the start (M = 4.02, SD = 4.37) to the end of the

season (M = 5.38, SD = 5.53). There were no main effects of age

group or performance level, and no significant interactions between

age group, performance level, and time on symptoms of depression

and anxiety.

3.3 | Hierarchical linear regression models

The data met all of the assumptions for regression analyses before

formal analyses. The first regression model explained 35% of the

variance in depression symptoms (adjusted R2 = 0.353, F(8, 79) = 6.40,

p < 0.001), results are shown inTable 5. An increase in demands from

T1 to T2 (β = 0.24, p = 0.022), and reductions in sleep quality

(β = −0.50, p < 0.001) were associated with an increase in depression.

The results of the second regression model are displayed in Table 6

and explain 13% of the variance in self‐reported anxiety symptoms

(adjusted R2 = 0.131, F(8, 84) = 2.58, p = 0.015). A reduction in

perceived autonomy from T1 to T2 was associated with increases

in anxiety symptoms (β = −0.27, p = 0.026).

4 | DISCUSSION

In this study, we examined change in self‐reported symptoms of

depression and anxiety across one season in adolescent, grassroots

netball players, and tested associations with self‐reported basic

TABLE 1 Descriptive statistics for self‐reported depression
symptoms at the start and end of the season, by performance level
and age group.

Time
Performance
level

Age
group N Mean SD

Start of the
season (T1)

Local U14 45 3.00 3.82

U19 32 5.31 4.97

Regional U14 28 4.32 4.36

U19 35 3.43 3.07

End of the
season (T2)

Local U14 49 3.86 5.91

U19 23 5.70 6.20

Regional U14 27 6.22 6.19

U19 33 5.03 4.48

Abbreviations: T1, timepoint 1; T2, timepoint 2; U14, under 14s; U19,

under 19s.

TABLE 2 Descriptive statistics for self‐reported anxiety
symptoms at the start and end of the season, by performance level
and age group.

Time
Performance
level

Age
group N Mean SD

Start of the
season (T1)

Local U14 46 2.35 3.57

U19 32 5.78 4.80

Regional U14 29 4.45 4.37

U19 38 4.24 4.33

End of the
season (T2)

Local U14 49 3.41 4.40

U19 23 6.96 6.09

Regional U14 28 5.75 5.74

U19 33 6.88 5.78

Abbreviations: T1, timepoint 1; T2, timepoint 2; U14, under 14s; U19,

under 19s.

TABLE 3 Descriptive characteristics for the variables of interest.

N Mean SD Skewness Kurtosis

T1 depression 140 3.90 4.12 1.34 1.86

T2 depression 132 4.95 5.71 1.27 0.82

T1 anxiety 145 4.02 4.37 1.33 1.05

T2 anxiety 133 5.38 5.53 1.06 0.26

T1 BPN competence 141 27.14 4.88 −0.44 −0.30

T2 BPN competence 132 27.27 4.65 −0.56 0.09

T1 BPN autonomy 140 51.05 8.78 −0.60 −0.19

T2 BPN Autonomy 127 51.45 8.74 −0.52 0.32

T1 BPN relatedness 144 29.26 4.82 −1.39 2.98

T2 BPN relatedness 131 29.37 4.85 0.85 0.37

T1 resources 141 5.07 2.01 −0.55 −0.25

T2 resources 131 4.82 0.83 −1.36 3.69

T1 demands 139 2.87 0.85 0.29 0.28

T2 demands 133 2.87 0.87 0.32 −0.38

T1 sleep 144 7.10 2.17 −0.66 0.29

T2 sleep 131 6.66 2.83 −0.36 −0.92

Abbreviations: BPN, basic psychological needs; T1, timepoint 1; T2,
timepoint 2.
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psychological needs, demands and resources, and sleep quality. We

hypothesized that older adolescents would self‐report higher levels

of depression and anxiety symptoms than younger adolescents (H1)

and that those players competing at a higher level would self‐report

higher levels of depression and anxiety than those competing at a

lower level (H2). However, we found no evidence in support of the

first two hypotheses. Self‐reported symptoms of depression and

anxiety did, however, increase across the season, from T1 to T2, but

this change did not differ by age or competition level. It is possible

that the change in symptom rates over time could be attributed to

exam stress (McDonald, 2001; Roome & Soan, 2019) or school

transitions (Dvořáková et al., 2017) toward the end of the academic

year, or the strain of the netball season.

We next hypothesized that an increase in self‐reported basic

psychological needs satisfaction components (autonomy, compe-

tence, and relatedness), and an increase in self‐reported resources

and reduced demands, would be associated with reductions in

depressive and anxiety symptoms across the season (H3 and H4). We

report that reductions in perceived autonomy were associated with

elevated anxiety symptoms. This finding is synonymous with existing

research detailing the relationship between basic psychological needs

satisfaction and psychological distress (Leversen et al., 2012; Turgeon

et al., 2022). However, self‐reported change in competence and

relatedness were not associated with depression or anxiety symp-

toms, as hypothesized. An increase in symptoms of depression, but

not anxiety, was associated with an increase in perceived demands.

TABLE 4 Correlations between variables of interest.

Variable 1 2 3 4 5 6 7 8 9 10

1. T1 age ‐

2. Team type 0.16* ‐

3. Sleep change −0.10 −0.08 ‐

4. Resource change −0.17 0.09 0.09 ‐

5. Demand change 0.11 0.27** −0.03 −0.09 ‐

6. Relatedness change −0.27** −0.01 0.21* 0.09 −0.03 ‐

7. Competence change −0.22* −0.11 0.04 0.38*** −0.28** 0.12 ‐

8. Autonomy change −0.08 −11 0.13 0.17 −0.28** 0.24* 0.54** ‐

9. Depression change −0.05 0.07 −0.50** −0.08 0.30** −0.09 −0.27** −0.30** ‐

10. Anxiety change 0.05 0.14 −0.28** 0.03 0.29** −0.13 −0.25** −0.37** 0.59**

Note: “Team type” refers to the level of competition and is coded as 1 = local and 2 = regional.

*p < 0.05; **p < 0.01; ***p < 0.001.

F IGURE 1 Change in estimated marginal means of depression symptoms across the season, split by age group and performance level. U14,
under 14s; U19, under 19s.
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F IGURE 2 Change in estimated marginal means of anxiety symptoms across the season, split by age group and performance level. U14,
under 14s; U19, under 19s.

TABLE 5 Hierarchal regression with depression change from T1 to T2 as the dependent variable.

Model Variable
Unstandardized
B SE

Standardized
β t p

Model 1 Age −0.12 0.33 −0.04 −0.70 0.713

Performance level 1.19 1.04 0.14 1.14 0.256

Model 2 Age −0.34 0.34 −0.12 −0.98 0.328

Performance level 1.12 1.01 0.13 1.12 0.267

Competence change −0.24 0.15 −0.20 −1.53 0.131

Autonomy change −0.13 0.08 −0.20 −1.57 0.120

Relatedness change 0.01 0.11 0.01 0.05 0.959

Model 3 Age −0.23 0.34 −0.08 −0.67 0.507

Performance level 0.43 1.04 0.05 0.41 0.680

Competence change −0.16 0.17 −0.13 −0.95 0.346

Autonomy change −0.11 0.08 −0.18 −1.41 0.163

Relatedness change 0.01 0.11 0.01 0.11 0.916

Resource change 0.10 0.58 0.02 0.17 0.866

Demand change 1.65 0.77 0.26 2.15 0.035

Model 4 Age −0.45 0.29 −0.16 −1.52 0.133

Performance level 0.56 0.89 0.06 0.63 0.533

Competence change −0.21 0.14 −0.18 −1.51 0.135

Autonomy change −0.09 0.07 −0.15 −1.41 0.163

Relatedness change 0.08 0.10 0.09 0.87 0.387

Resource change 0.46 0.50 −0.09 0.93 0.357

Demand change 1.53 0.66 0.24 2.34 0.022

Sleep change −0.79 0.15 −0.50 −5.33 <0.001
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Previous research has documented that self‐reported demands are

associated with poor mental health in elite athletes (Kaski et al., 2022),

but as far as the authors are aware this is the first evidence that this

relationship also exists in a nonelite population. Perceptions of

greater demands than resources are consistently associated with a

cardiovascular “threat”’ response characterized by increased periph-

eral resistance, activation of the HPA axis, and worse sporting task

performance (Turner et al., 2014). Repeated HPA activation in

response to sporting demands in this population could potentially

explain elevated vulnerability to symptoms of psychological distress

(Klimes‐Dougan et al., 2014). Notably, stress in middle childhood can

result in blunted cortisol reactivity in adulthood (Young et al., 2021).

We also hypothesized that a decrease in self‐reported sleep

quality would be associated with an increase in depression and

anxiety symptoms over the season (H5). We found that reductions in

sleep quality were associated with increased depression symptoms.

This is consistent with existing research, which has demonstrated

that better quality sleep across a sporting season is associated with

lower self‐reported depression symptomology in adolescent elite

athletes (Brand et al., 2010).

A key strength of this study is its longitudinal nature, whereas a

large proportion of existing literature on mental health in youth

athletes relies on cross‐sectional designs (Breistøl et al., 2017;

Foskett & Longstaff, 2018; Snyder et al., 2010). By using a

longitudinal approach, we were able to assess the change in

depression and anxiety symptoms over time and examine how

change in psychological factors may buffer against or increase the

risk for worsening symptoms. However, limitations should be

considered. Our measures of depression and anxiety symptoms, as

well as psychological variables and sleep quality, relied on self‐report,

and are therefore subject to reporter bias. The measure of sleep was

based on just one item and may therefore not be as robust as using

an established sleep scale. We chose to just use a one‐item measure

of sleep to reduce participant burden; however, we recognize that

using an established multi‐item scale would provide more robust

data. An interesting area for future research would be to collect

objective measures of sleep quality and duration using wearable

devices. Further limitations include the moderate sample size, which

was not powered to detect small effect sizes, and that data were only

collected from one netball club based in the West Midlands of the

United Kingdom, and therefore findings may not be generalizable

across all grassroots netball settings. An interesting area of future

research would be to examine whether these effects are consistent

within grassroots netball across other regions and whether effects

TABLE 6 Hierarchal regression with anxiety change from T1 to T2 as the dependent variable.

Model Variable Unstandardized B SE Standardized β t p

Model 1 Age 0.16 0.31 0.06 0.54 0.594

Performance level 0.99 0.98 0.12 1.01 0.318

Model 2 Age −0.08 0.31 −0.03 −0.25 0.806

Performance level 1.07 0.94 0.13 1.13 0.261

Competence change −0.11 0.14 −0.10 −0.78 0.438

Autonomy change −0.18 0.07 −0.30 −2.50 0.014

Relatedness change −0.08 0.11 −0.09 −0.77 0.443

Model 3 Age −0.00 0.32 0.00 0.01 0.995

Performance level 0.71 1.00 0.08 0.71 0.478

Competence change −0.11 0.15 −0.09 −0.71 0.481

Autonomy change −0.17 0.07 −0.29 −2.33 0.022

Relatedness change −0.08 0.11 −0.08 −0.73 0.469

Resource change 0.40 0.55 0.08 0.71 0.480

Demand change 0.72 0.74 0.11 0.97 0.337

Model 4 Age −0.06 0.32 −0.02 −0.20 0.846

Performance level 0.72 0.98 0.09 0.74 0.461

Competence change −0.13 0.15 −0.12 −0.89 0.379

Autonomy change −0.17 0.07 −0.27 −2.28 0.026

Relatedness change −0.05 0.11 −0.05 −0.47 0.642

Resource change 0.53 0.55 0.11 0.97 0.334

Demand change 0.0.65 0.72 0.10 0.89 0.374

Sleep change −0.32 0.16 −0.21 −1.97 0.053
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are consistent in other grassroots sports. An additional limitation is

that we did not collect any data on what was happening in the

adolescent's lives outside of netball, for example, participation in

other sports, exam stress, experience of bulling, and victimization.

Due to the nature of data collection at the start of a training session,

we chose to keep the measures brief and we were therefore unable

to account for the effects of additional stress on adolescent mental

health in this study. It is also worth noting that as this was not a

clinical sample of participants, depression and anxiety mean scores

were low, and therefore low variability in the data may mean reduced

statistical power to detect small effects and long‐term associations.

An important reflection is that sports participation is just one

aspect of an adolescent's life, and a broad consideration of factors

that may impact mental health is important. However, the current

findings demonstrate that while organized sport has been previously

labeled a protective factor against psychological distress (Flores‐

Barriga, 2010), there are some malleable factors associated with poor

mental health in grassroots sports akin to those that have been

identified in elite adolescent sports (Belz et al., 2018; Gerber

et al., 2018; Junge & Feddermann‐Demont, 2016). A novel approach

to tackle rising rates of poor mental health in adolescent females may

be to deliver interventions via grassroots sports clubs. Based on

results presented here, mental health interventions could focus on

reducing sport‐related demands, increasing player autonomy and

promoting the importance of quality sleep. Such interventions,

guided through the mental health literacy framework, have already

been implemented in both grassroots and elite‐level sports (Hurley

et al., 2020). These interventions have sought to increase parents'

knowledge of youth mental health through clear, basic, and brief

information. Parents have reported that sport club communities are

an appropriate space to address mental health issues, as it provides a

novel way to engage both parent and child in a community setting

(Hurley et al., 2020).

In sum, we provide novel evidence from a longitudinal assess-

ment of youth netball players over one season that self‐reported

perceptions of sports demands and autonomy, as well as sleep

quality, are associated with symptoms of depression and anxiety.

While considering the limitations and with the caveat that replication

is needed, we suggest that mental health support and education

delivered via grassroots sports settings may have the potential to

reach many adolescents and positively impact mental health in this

population.
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