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participation. The findings of this study provide compelling evidence that an APA intervention significantly 
improves self-esteem while reducing symptoms of anxiety and depression, even in a heterogeneous 
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heterogeneous groups and exploring the underlying mechanisms is warranted. 
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Abstract. In recent decades, numerous studies have demonstrated the effectiveness of Adapted 

Physical Activity (APA) interventions in improving the mental health of individuals. However, 

a limitation of these studies is their predominant focus on homogeneous groups, characterized by 

similar diseases or disorders and characteristics. Thus, effects associated with these groups may 

largely account for the observed benefits, rather than the physical activity itself. This study aimed 

to investigate the impact of an eight-week APA intervention on anxiety, depression, and self-esteem 

in a heterogeneous group of participants with diverse health conditions and ages. Participants were 

randomly assigned to either an experimental group (n = 38) that engaged in the eight-week APA 

intervention or a control group (n = 31) that delayed participation. The findings of this study provide 

compelling evidence that an APA intervention significantly improves self-esteem while reducing 

symptoms of anxiety and depression, even in a heterogeneous group. These results contribute to 

the understanding of the effects of APA on mental health outcomes and support its implementation 

for diverse populations. Further research comparing homogeneous and heterogeneous groups and 

exploring the underlying mechanisms is warranted. 

Keywords: adapted physical activity, mental health, self-esteem, anxiety, depression. 

 

1. Introduction 

Mental health is a complex and multifaceted concept that encompasses various di-

mensions of overall well-being, including negative indicators such as depression and anx-

iety, as well as positive indicators such as self-esteem [1]. In recent decades, physical ac-

tivity has gained attention as a potential intervention for reducing symptoms of depres-

sion and anxiety [2, 3] and promoting positive self-perceptions and self-esteem [4]. In light 

of the importance of anxiety, depression, and self-esteem for mental health, sport has been 

proposed as an adjunct therapy for individuals with mental illness [5], and treatment pro-

grams have been suggested as complementary interventions in psychiatry [6]. Further-

more, prospective studies have suggested that physical activity may have a preventive 

role in reducing the incidence of depression and anxiety [7, 8]. 

Despite their potential benefits, physical activity programs are not always suitable 

for all individuals. One reason for this is that physical activity involving high levels of 

bodily stress has been associated with adverse effects in individuals with certain physio-
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logical conditions, such as those who are overweight, have somatic disorders, or have re-

duced fitness [9]. Additionally, specific disabilities, including rheumatic, coronary, meta-

bolic, cardiovascular, and respiratory conditions, can pose significant challenges to par-

ticipating in regular physical activities. This is particularly concerning since these popu-

lations are especially susceptible to poor mental health [10, 11] and health risk behaviors 

[12]. In response, adapted physical activity (APA) programs have been developed to pro-

vide tailored physical activity opportunities that cater to individual needs and abilities 

[13, 14].  

 In recent decades, APA programs have been extensively researched, with evidence 

demonstrating positive effects on the psychophysical health of various populations. For 

example, it has been reported that APA had positive psychophysical outcomes on patients 

with chronic kidney disease [15], chronic venous disease [16], chronic hemiparesis [17], 

cardiovascular disease [18], Parkinson’s disease [19], multiple sclerosis [20] or cancer [21, 

22], and has also been demonstrated as beneficial on older adults with no particular dis-

ease [23, 24]. That being said, the existing research on the effects of APA on mental health 

has mainly focused on specific groups of individuals with particular characteristics or 

traits. This is problematic since studies have shown increased effectiveness of many kinds 

of interventions associated with homogeneous groups compared to heterogeneous 

groups [25, 26, 27]. Therefore, it could be that the reasons for the efficacy of APA on mental 

health are related to group cohesion, group identification, and other social and psycho-

logical factors, rather than the specific intervention and activity performed by the partici-

pant [28]. Although some studies have transcended disability categories [29], to our 

knowledge, no study has directly investigated the effects of APA on mental health out-

comes such as anxiety, depression, and self-esteem of a heterogeneous population, shar-

ing diverse diseases, issues, or traits, specifically regarding the outcomes on anxiety, de-

pression, and self-esteem. To add to this, previous research has shown a strong correlation 

between self-esteem and anxiety and depression in cross-sectional studies [30, 31]. Addi-

tionally, longitudinal studies have indicated that low self-esteem predicts increased anxi-

ety and depression over time, while anxiety and depression do not lead to declining levels 

of self-esteem [32, 33]. Thus, the available literature provides evidence to support that low 

self-esteem causes anxiety and depression, rather than the other way around.  

Building on previous findings and addressing the identified limitations, the present 

study aimed to evaluate the impact of an eight-week APA intervention on these outcomes 

in a diverse sample characterized by a wide range of health challenges and personal cir-

cumstances. Additionally, this study aimed to analyze the relations between anxiety, de-

pression, and self-esteem. We thus hypothesized that an adapted physical activity inter-

vention in a heterogeneous population would lead to 1- an increase in self-esteem, 2- a de-

crease in depression, and 3- a decrease in anxiety compared to the control group. Addi-

tionally, we expected that the changes in self-esteem would predict changes in anxiety 

and depression over time.  

2. Material and methods 

2.1 Participants 

Seventy-six adults expressed interest in an adapted physical activity program, out of 

which 38 were randomly assigned to the experimental group, and 38 to the waiting-list 

control group. However, seven participants from the waiting-list group only completed 

the pre-test questionnaire. Thus, the final sample comprised 69 participants, including 38 

in the experimental group (Meanage = 56.21; SD = 16.23, 28 females), and 31 in the control 

group (Meanage = 58.58; SD = 13.74, 20 females). All participants provided written in-

formed consent to participate in this study, which adhered to the principles of the Helsinki 

Declaration. Participants were recruited from individuals seeking membership at Partici-

pants were recruited from individuals seeking membership at LABSPORT – Sports and 
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Health Center – Sports Complex in Saint Nazaire (France). Membership in the program 

required payment, with fees based on a sliding scale according to household income and 

composition. Participants joined voluntarily, upon recommendation from their healthcare 

professionals. 

The distribution of diseases among the participants within the control and experi-

mental groups can be accessed through an online supplemental table file on the following 

OSF link. Note that all research data are also accessible on the following anonymous link: 

https://osf.io/mkts6/?view_only=7341149b88964dce9aa5dce3ff189f8d 

2.2. Materials and procedures  

Measurements associated with this study were collected twice: first at baseline, de-

noted as T0, when participants enrolled in the LABSPORT program and before the inter-

vention commenced; and second, 8 weeks later at T1, corresponding to 8 weeks after the 

beginning of the training for the experimental group, and 8 weeks after enrollment for the 

control group (delayed participation). Questionnaires were completed individually by 

participants using the Qualtrics® software. The questionnaires presented below were ran-

domized in their order of presentation. 

The Hospital Anxiety and Depression (HAD) scale. Participants were asked to com-

plete the French version of the Hospital Anxiety and Depression (HAD) scale, which is a 

screening tool for anxiety and depressive disorders. The original version was developed 

by Zigmond and Snaith [34], while the French version was translated by Lépine and col-

leagues [35]. The questionnaire consists of 14 items, with seven items dedicated to each 

construct (i.e., anxiety and depression). Participants rated the items on a scale ranging 

from 0 to 3. Internal consistency was good for the anxiety subscale, as indicated by both 

Mac Donald's omega (T1Ω = .79; T2Ω = .78) and Cronbach's alpha (T1α = .78; T2α = .78). 

The internal consistency of the depression scale was slightly lower, but stable over time, 

and other validity tests supported the validity of the measure (T1Ω = .65; T1α = .69; T2Ω = 

.63; T2α = .62). 

The Rosenberg Self-Esteem scale. Participants were requested to complete the Ros-

enberg Self-Esteem Scale, which is a widely used questionnaire developed by Rosenberg 

in 1965 [36] to assess an individual's general self-esteem. The French version of the scale 

was developed by Vallieres and Vallerand [37]. The scale comprises 10 items (e.g., I feel 

that I have a number of good qualities), half of which are positively-worded and the other 

half negatively-worded, rated on a four-point Likert scale ranging from strongly agree to 

strongly disagree. It is designed to measure self-worth, self-acceptance, and self-respect. 

Higher scores on the scale indicate higher levels of self-esteem. The internal consistency 

of these measures was satisfactory (T1Ω = .86; T1α = .84; T2Ω = .78; T2α = .73). 

The Adapted Physical Activity Program. The APA program, which lasted for eight 

weeks, was designed collaboratively with the participants to cater to their individual 

needs, abilities, and preferences. LABSPORT provided seven different activities, includ-

ing cardio training, muscle strengthening, balance gym, chair gym, stretching, and gentle 

or dynamic walking, and these activities were conducted in groups of six people without 

any distinction based on their medical conditions. Each session lasted for 45 minutes, with 

an additional 15 minutes allocated for athletes to prepare themselves (such as changing 

into sports clothes) and to help with equipment storage and changing. The sessions were 

inclusive and open to people of all ages. 

2.3. Analysis 

JASP 0.17.20 (released on February 13th, 2023) was used to analyze the data. The first 

step involved computing descriptive statistics such as means, standard deviations, skew-

ness, kurtosis, and Pearson correlations for each assessment interval. This was done to 

describe the data, examine the relationships between the factors, and test the assumptions 

https://osf.io/mkts6/?view_only=7341149b88964dce9aa5dce3ff189f8d
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underlying the use of Repeated-measures analyses of variance (Repeated measures ANO-

VAs). The analysis showed that the absolute values of skewness and kurtosis were within 

the acceptable range of -2 to +2 (see Table 1), indicating that multivariate normality was 

satisfied (38). These preliminary findings confirmed the suitability of using RM ANOVAs 

for our variables. For each of the ANOVAs that will follow, the within-subject factor was 

time, which had two levels (Time 0: Pre-Test and Time 1: Post-Test), while the between-

subject factor was the intervention group (Control vs. Experimental Group). For each 

ANOVA model, Eta squared (η2) and partial Eta square (η2p) were calculated to estimate 

the effect size of changes over evaluation contexts. Mauchly's test indicated that the as-

sumption of sphericity was met for each of the ANOVAs. To analyze the effects of self-

esteem changes from T1 to T2 on the changes in depression and anxiety scores, linear 

regressions will be performed. Table 1 shows the descriptive statistics for each variable 

associated with experimental and control groups. Finally, clinically significant improve-

ments were assessed by calculating the percentage of participants showing a reduction of 

≥1.5 points [39], the Minimal Clinically Important Difference (MCID), in anxiety and de-

pression scores from T1 to T2. The results indicated meaningful changes in both the ex-

perimental and control groups. Assessment of clinical significance using the RSES is not 

feasible due to the lack of robust literature support and the fact that not all participants 

presented with clinically low self-esteem at baseline. 

 

Table 1. Descriptive statistics for experimental and control groups 

 Control group Experimental group 

 M SD [Min;Max] Skewn. Kurt. M SD [Min;Max] Skewn. Kurt. 

T0 (pre-test) 

HAD 11.10 6.61 [2; 25] 0.72 -0.31 15.53 6.14 1; 31 0.42 0.73 

Anxiety 6.32 3.82 [1; 15] 0.53 -0.68 9.05 4.16 [0;18] 0.20 -0.32 

Depression 4.77 3.50 0;15 1.17 1.32 6.47 3.13 1;14 0.75 0.21 

Self-Esteem 15.00 1.51 [12, 18] 0.39 -0.04 18.43 5.15 7;29 0.43 -0.04 

T1 (post-test) 

HAD 12.93 6.97 [3;27] 0.31 -0.93 11.97 5.28 [2;23] 0.12 -0.67 

Anxiety 7.74 4.19 [2;17] 0.53 -0.69 7.32 3.59 [1;14] 0.05 -0.94 

Depression 5.19 3.30 [1;13] 0.46 -0.64 4.66 2.71 [0;9] 0.13 -1.03 

Self-Esteem 15.90 2.09 [10;20] -0.47 0.85 21.00 4.76 [13;30] 0.19 -0.91 

 

3. Results 

3.1. Anxiety 

Figure 1 shows the anxiety scores for both the control and experimental groups 

through the two measurement times of the experiment.  

The first Repeated Measures ANOVA on this measure did not reveal any main effect 

of Time, F(1, 67) = 0.21, p = 0.65, but showed a significant time * condition interaction, F(1, 

67) = 20.76, p < 0.001, η2 = 0.24, η2p = 0.24. Additional independent t-tests revealed that the 

magnitude of the difference from T1 to T2 was significant, as anxiety scores increased 

within the control group (Meandifference = -1.42, SD = 2.22), while they decreased in the ex-

perimental condition (Meandifference = 1.74, SE = 3.29), t(67) = -4.56, p < 0.001. Finally, the 

ANOVA did not reveal any main effect of the condition, F(1, 67) = 1.68, p = 0.20, which 

suggests that participants did not significantly differ in their estimates. 
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Figure 1. Anxiety Scores of Control and Experimental Groups associated  

with the pre (T0) and post-test (T1). 

3.2. Depression 

The main effect of time just failed to reach significance, F(1, 67) = 3.95, p = 0.051, sug-

gesting that overall, participants tended to show a reduction in their depression scores 

over time (MeanT0 = 5.71, SD = 3.38; MeanT1 = 4.90, SD = 2.98). Once again, the ANOVA 

revealed a significant time * condition interaction, F(1, 67) = 10.11, p = 0.002; η2 = 0.03; η2p 

= 0.13. As shown in Figure 2, participants in the experimental condition showed a higher 

reduction of depression scores from T0 to T1 (Meandifference = 1.82, SD = 3.03) compared to 

participants in the control condition (Meandifference = -0.42, SD = 2.74). Finally, the ANOVA 

did not reveal any main effect of the condition, F(1, 67) = 7.74, p = 0.39. 

 

 

Figure 2. Depression Scores of Control and Experimental Groups associated with the pre (T0) and 

post-test (T1). 
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3.3. Self-esteem 

 

Figure 3. Self-Esteem scores of Control and Experimental Groups associated with the pre (T0) and 

post-test (T1). 

 

The ANOVA launched on the scores of Self-Esteem revealed a main effect of the con-

dition F(1, 66) = 25.35, p < 0.001; η2 = 0.23; η2p = 0.28. Indeed, participants within the exper-

imental group showed a higher level of self-esteem throughout the entire experiment 

(Mean = 19.82; SD = 4.56) compared to control participants (Mean = 15.45; SD = 1.50). In 

addition, the ANOVA showed a main effect of time F(1, 67) = 24.15, p < 0.001; η2 = 0.04; 

η2p = 0.27. As shown in Figure 3, this indicated higher levels of self-esteem at T1 compared 

to T0. Finally, the ANOVA also revealed a significant Time * condition interaction F(1, 67) 

= 6.32, p = 0.01; η2 = 0.01; η2p = 0.09. An additional independent t-test showed that partici-

pants within the experimental condition showed greater self-esteem score increases 

(Mdiff = -2.78; SD = 3.63) compared to control participants (M = -0.90, SD = 2.12) t(65)=2.51, 

p = 0.014. 

3.4. The relation between self-esteem, depression, and anxiety changes 

A first regression analysis was performed with the difference score of self-esteem 

(T0-T1) as a predictor of the change in anxiety from T0 to T1. The linear regression model 

was significant F(1, 67) = 6.52, p = 0.013, η2 = 0.09, η2p = 0.08. The regression coefficients 

showed that the more self-esteem increased from T0 to T1, the greater the reduction in 

anxiety from T0 to T1 (t = -2.55, β = -0.302, SE = 0.12, p = 0.013). Similar results were found 

for the effect of self-esteem on depression, although the effect was only trending F(1, 67) 

= 3.25, p = 0.076. In other words, higher increases in self-esteem tended to be associated 

with greater reductions in depression. 

3.5. Post-hoc mediation analysis 

We performed a post-hoc mediation analysis to investigate whether the significant 

decrease in anxiety caused by the APA was in fact a consequence of the increase in self-

esteem caused by the program. In other words, we tested whether self-esteem mediated 

the relationship between APA and anxiety. The mediation analysis was conducted using 

the bootstrap method (with 1,000 replications). However, the mediation was not con-

firmed due to the non-significant indirect effect (β = 0.36, t = -1.35, p = 0.18, 95% CIs [-0.03, 

0.96]). Therefore, we did not proceed with further analysis. 
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Assessment of Clinical Significance  

Clinically meaningful improvements (defined as a ≥1.5-point reduction; 39) were ob-

served in 62.3% of participants for anxiety and 55.1% for depression. When examined by 

group, 73.7% of participants in the experimental condition showed clinically significant 

improvement in anxiety symptoms, compared to 48.4% in the control group. For depres-

sion, 68.4% of participants in the experimental group improved, compared to 38.7% in the 

control group. 

4. Discussion 

The purpose of this study was to explore the impact of an Adapted Physical Activity 

(APA) intervention on the mental health of a population with various diseases and phys-

ical disorders, focusing on the effects of anxiety, depression, and self-esteem. To achieve 

this goal, individuals seeking membership in an adapted physical activity intervention 

were randomly assigned to either an experimental group that engaged directly in the APA 

intervention for eight weeks or a control group that waited for eight weeks before begin-

ning the intervention. 

The results of this study revealed that the APA program had a positive effect on anx-

iety, depression, and self-esteem. More specifically, the anxiety scores of the experimental 

group decreased, while those of the control group increased. Regarding depression, par-

ticipants in the experimental group showed a greater reduction in depression scores com-

pared to the control group. Finally, although participants in the experimental group 

showed higher levels of self-esteem throughout the experiment compared to the control 

group, they also showed a higher increase in self-esteem from the pre to the post-test. 

Taken together, these results corroborate previous studies which demonstrated that APA 

has beneficial effects on mental health [15–24]. Beyond statistical significance, the findings 

also demonstrated meaningful clinical improvements. Using a threshold of a ≥1.5-point 

reduction as a marker of clinical relevance [39], a majority of participants in the experi-

mental group showed significant decreases in both anxiety and depression scores. Specif-

ically, 73.7% of participants in the experimental condition experienced clinically meaning-

ful reductions in anxiety symptoms, compared to 48.4% in the control group. Similarly, 

68.4% of participants in the experimental group improved in depression, compared to 

38.7% in the control group. These proportions suggest that the intervention not only pro-

duced statistically significant effects but also led to changes that are likely to be meaning-

ful in real-world, clinical contexts. 

Our study goes beyond previous results since it demonstrates, for the first time, that 

the positive effects of the APA on mental health are applicable to a heterogeneous group. 

Although the potential impact of social and group effects cannot be entirely discounted 

(i.e., group identification, social and psychological factors, or phenomena of cohesion), the 

results of this study demonstrate the effectiveness of APA intervention for a diverse range 

of individuals, encompassing varying ages (ranging from 18 to 83 years old), and various 

health conditions (ranging from no reported diseases to metabolic, cardiovascular, neuro-

logical, respiratory, rheumatological issues, or even cancer). This finding holds signifi-

cance for certain rural areas where it may be challenging to gather individuals afflicted by 

a common ailment. Our study results thus support the implementation of APA for groups 

comprising individuals who do not share similar health issues or conditions. Yet, in future 

studies, it may be worthwhile to compare the effects of APA for similar versus heteroge-

neous groups in order to 1- be able to generalize on the effects previously obtained by 

researchers on a heterogeneous group and -2- to calculate the weights associated with the 

social factors of homogeneous groups.  

In addition, our study is innovative in that it focused specifically on the mental health 

outcomes of anxiety, depression, and self-esteem. Although previous research has demon-

strated the positive effects of APA on self-esteem in breast cancer patients, we are not 

aware of any studies that have examined these specific outcomes in relation to each other. 
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Prior research has suggested that self-esteem can predict anxiety and depression [32, 33]. 

Specifically, it has been reported that an increase in self-esteem can lead to a decrease in 

anxiety and depression, and vice versa. Our study supports these findings, as we found a 

significant negative linear relationship between self-esteem and anxiety. However, self-

esteem does not appear to be the only predictor at play here. First, because the negative 

relationship between self-esteem and depression was only a trend. Second, because the 

post-hoc mediation analysis did not support the hypothesis that the effectiveness of APA 

on anxiety reduction was mediated by self-esteem. It thus remains to be determined what 

mechanisms can account for the observed changes in well-being. According to Self-Deter-

mination Theory [40], well-being is enhanced by the experience of autonomy, competence, 

and social connectedness [41]. Autonomy involves experiencing a sense of choice and 

ownership in one’s actions; competence involves feeling effective and capable in one’s 

activities; and social connectedness involves the sense of being meaningfully connected 

to others [40]. In the context of APA, each of these needs may be naturally fostered. Par-

ticipants often have opportunities to make choices and set personal goals (autonomy), 

engage in skill-building and experience mastery (competence), and interact with peers in 

a supportive group setting (relatedness). Previous research supports the idea that basic 

psychological need satisfaction is related to higher self-esteem and lower depression and 

anxiety. Specifically, in exercise participants, higher self-esteem has been shown to be re-

lated to higher basic psychological need satisfaction [42]. Additionally, research on phys-

ical education among adolescents suggests that global self-worth may be enhanced by 

way of basic psychological need satisfaction [43]. Lower levels of depression and anxiety 

have also been related to higher basic psychological need satisfaction [44]. Although our 

findings suggest that APA is beneficial to mental health, the underlying psychological 

mechanisms remain underexplored. Given SDT’s strong empirical foundation, future re-

search would benefit from directly measuring the extent to which APA environments sat-

isfy these basic psychological needs. Such work could clarify the pathways through which 

APA contributes to enhanced well-being and guide the development of more targeted and 

effective interventions. 

Finally, our study also revealed an interesting and unexpected result. Specifically, 

participants showed an increase in self-esteem and tended to exhibit a reduction in their 

depression scores throughout the course of the experiment. These effects may be linked 

to the fact that simply engaging in an Adapted Physical Activity intervention is beneficial 

to mental health, even outside of practice (albeit to a lesser extent than when the partici-

pant is actively practicing). One possibility is that engaging in the APA intervention in-

creased participants' sense of control over their lives, which in turn led to an increase in 

self-esteem and a decrease in depression. This refers to a phenomenon used in behavioral 

therapies, called behavioral activation, in which the patient is expected to engage in an 

activity in order to generate a virtuous circle for their mental health [45]. However, this 

does not appear to be a viable long-term strategy, as an increase in anxiety is still observed 

in the control participants over time. While the current paper focuses on psychological 

pathways, it is important to acknowledge that APA may also exert benefits through phys-

iological mechanisms, such as stress hormone regulation and neurochemical changes. 

These processes, while beyond the scope of our current discussion, represent a valuable 

direction for future research. 

5. Conclusions 

This study contributes to the growing body of evidence on the psychological benefits 

of APA by using a randomized controlled design and including a heterogeneous sample 

reflective of real-world diversity. However, several considerations should be taken into 

account when interpreting the findings. Although participants were randomly assigned 

to groups, we did not control for certain potential confounding variables such as prior 

physical activity levels, dietary habits, medication use, or socioeconomic status. These fac-

tors may have influenced the psychological outcomes studied (i.e., anxiety, depression, 
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and self-esteem). Also, while the use of a control group helps mitigate placebo effects, the 

possibility of expectancy or engagement-related biases cannot be entirely ruled out. Fur-

thermore, as outcomes were assessed only immediately following the intervention, the 

long-term sustainability of the observed effects remains uncertain. Future studies should 

incorporate extended follow-up periods and, when possible, collect detailed demographic 

and medical history data to provide a fuller understanding of the mechanisms and mod-

erators of APA's impact on mental health. To add to this, due to our limited sample size, 

we were not able to identify whether certain subgroups (e.g., by age, pathology, or base-

line mental health status) may benefit more than others. Future studies with larger, strat-

ified samples are warranted to explore potential differential effects and to better tailor 

APA interventions to individual needs. 

Overall, the results of the study suggest, for the first time, that an APA intervention 

significantly increases self-esteem while reducing anxiety and depressive symptoms in 

a heterogeneous group of participants of different ages and illnesses/disorders. Although 

our study suggests that the effect of APA on anxiety and depression reduction is not me-

diated by self-esteem, the nature of the changes in these well-being outcomes remains to 

be explained. In the future, it would be interesting to analyze the influence of APA on 

depression, anxiety, and self-esteem by comparing homogeneous and heterogeneous 

groups while examining the weight of the three fundamental needs of autonomy, compe-

tence, and social connectedness. Finally, it is essential for policymakers and healthcare 

professionals to prioritize the development and implementation of adapted physical ac-

tivity interventions that are evidence-based, accessible across diverse settings, and flexible 

enough to accommodate the varying characteristics of different populations to ensure 

maximum reach and effectiveness. 
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