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A B S T R A C T

Background: The prevalence of depressive symptoms among recruits in mandatory military service is a growing 
concern owing to its potential impact on the physical and psychological functions essential for military activities. 
Regular physical activity, especially in militarized environments, may contribute to mental health. Nonetheless, 
the association between the two needs to be investigated further.
Objective: This study examined the link between habitual physical activity and depressive symptoms in recruits. 
Furthermore, it assessed whether high levels of physical activity were a protective factor against depressive 
symptoms at the end of mandatory military service.
Materials and methods: This longitudinal study included 156 Brazilian Army recruits who completed a period of 
mandatory military service. The Beck Depression Inventory was used to evaluate depressive symptoms, and the 
Baecke Physical Activity Questionnaire was used to measure habitual physical activity (HPA) levels. Poisson 
regression models were employed to determine the association between depressive symptoms and physical ac
tivity components.
Results: High scores in total HPA, especially in the sports domain, were significant protective factors against 
depressive symptoms (p < 0.05). Poisson regression showed a reduced relative risk (RR) of depressive symptoms 
in case of high HPA levels: RR of 0.65 for total HPA and 0.46 for the sports domain. Optimal cutoff points for 
predicting depressive symptoms were ≤ 2.5 for sports and ≤ 8.75 for total HPA. This finding suggests that 
increased physical activity, especially in sports, may alleviate depressive symptoms in this population.
Conclusions: Promoting structured physical activity, especially sports, may be an effective strategy to reduce 
depressive symptoms among young adults after mandatory military service. However, further research is 
required to explore the underlying mechanisms and develop optimized interventions for this population.

* Corresponding author at: Institute of Primary Care, University Hospital of Zurich, Zurich, Switzerland.
E-mail address: beat.knechtle@hispeed.ch (B. Knechtle). 

Contents lists available at ScienceDirect

Acta Psychologica

journal homepage: www.elsevier.com/locate/actpsy

https://doi.org/10.1016/j.actpsy.2025.105771
Received 2 July 2025; Received in revised form 9 October 2025; Accepted 10 October 2025  

Acta Psychologica 261 (2025) 105771 

Available online 24 October 2025 
0001-6918/© 2025 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ). 



1. Introduction

The Brazilian Army is responsible for the defense of the national land 
territory, such as border protection, and actively participates in peace 
missions and health programs in difficult-to-reach regions (Brazil, 
2014). The Brazilian Army comprises young adult population (mainly 
men), and there is a requirement of minimum physical conditions to face 
various military operations. Hence, soldiers must follow the rigid reg
ulations of the Military Physical Training Manual structured in different 
types of physical activity for the development and maintenance of the 
required levels of physical fitness and health to combat and perform 
military tasks (Brazil, 2014).

Although military training is centered on physical activity, a segment 
of military personnel is categorized as insufficiently active, a factor that 
may contribute to susceptibility to mental health disorders (Ferraz et al., 
2020; Webber et al., 2023). Moreover, military personnel are drawn 
from the civilian population, in which there is a notable prevalence of 
mental health disorders (Mota et al., 2021; Sampson et al., 2022, 2023; 
Sullivan et al., 2020). Given that military populations are also vulner
able to psychological challenges and an elevated risk of developing 
mental disorders (Connor et al., 2023; Moradi et al., 2021; Mota et al., 
2021), there is a clear need for research that delves into this critical area.

Although there is a plethora of evidence regarding the positive ef
fects of physical exercise on mental health (Connor et al., 2023; Ramos- 
Sanchez et al., 2021; You et al., 2024), an unfavorable and unfriendly 
working environment is associated with a high prevalence of mental 
health disorders (Chireh et al., 2023; de Oliveira et al., 2023; Rugulies 
et al., 2023; You, Chen, et al., 2025; You, Ding, et al., 2025; You, Wang, 
et al., 2025). Military personnel undergo rigorous physical training; 
however, it is imperative to ascertain whether this level of physical 
activity can counterbalance the adverse and challenging working con
ditions prevalent in the army.

An additional factor possibly related to psychological problems is 
military service volunteerism. In the post-World War II period, several 
countries had widespread mandatory military service (also known as 
conscription or the draft) (Puhani & Sterrenberg, 2022). In this context, 
nonvolunteer subjects can be recruited against their will, putting them 
at a greater risk of developing mental health disorders than voluntary 
soldiers.

Indeed, a previous study reported a high prevalence of mood disor
ders and low health-related quality of life, especially among those who 
did not volunteer for military service (De Lira et al., 2020). A few studies 
have examined the mental health of military personnel in times of peace 
(Martins, 2019; Moradi et al., 2021; Mota et al., 2021; Oliveira et al., 
2019) Nevertheless, this is an important investigation owing to the na
ture of the army environment and the increasing prevalence of mental 
disorders, especially anxiety and depression, in young populations, 
which can impair their development and functionality (Dickson et al., 
2024; Silvala et al., 2025).

Mental, physical, and social health are key dimensions for general 
well-being (You, Zheng, et al., 2025), and there is a shortage of research 
on mental health in the military population. Therefore, this study 
analyzed the association of habitual physical activity (HPA) and its 
components with depressive symptoms in young Brazilians recruited 
after their period of compulsory military service. Furthermore, this 
research verified the predictive determined cutoff points of HPA and its 
components concerning depressive symptoms. This study hypothesized 
that the higher the levels of physical activity, the lower are the levels of 
depression, despite the hazardous environment imposed by compulsory 
military service.

2. Methods

2.1. Study design and participants

This research was an epidemiological longitudinal study that used 

exploratory methods such as surveys. A part of it was a prospective 
cohort study on mental disorders and quality of life in mandatory mil
itary service. The baseline data collection was performed on March 11 
and 17, 2012. The second data collection occurred on November 20, 21, 
22, and 27, 2012.

A total of 353 men listed at baseline for compulsory military service 
in the 41st Motorized Infantry Battalion (Jataí, Goiás, Brazil) partici
pated in this study. Of the 353 soldiers, 145 did not provide follow-up 
responses after the conclusion of their military service, which resulted 
in a final sample of 208 soldiers. In addition, 52 soldiers were excluded 
from the study because of preexisting depressive symptoms at the 
baseline assessment, culminating in a final sample size of 156 soldiers.

Baseline characteristics of participants included and not included in 
the final sample were compared (see Supplementary Table 1). The 
analysis indicated no significant differences between groups, except for 
occupational habitual physical activity, which was higher among those 
not included (p = 0.012). A plausible explanation for this finding is that 
some soldiers may have been engaged in occupational activities prior to 
military service, but were no longer able to work once conscripted.

All participants were supposedly healthy, did not present neurolog
ical disorders, and did not use drugs that compromised the health 
assessment. The risks and benefits of the study were explained to them, 
and informed consent was obtained from all participants. All procedures 
were performed according to the principles described in the Declaration 
of Helsinki and were approved by the Federal University of Goiás 
Human Research Ethics Committee under the number 295/11.

2.2. Data collection procedures

Data were collected via a questionnaire filled individually in the 
work environment. All participants completed the following question
naires: 1. Beck Depression Inventory (BDI) to assess depressive symp
toms levels and 2. Baecke questionnaire to verify HPA levels. All 
variables have been described below.

2.2.1. Symptoms of depression (BDI)
The depressive symptoms were assessed using the BDI (Beck et al., 

1961), which was translated to Brazilian Portuguese and validated 
(Gorenstein & Andrade, 1996). It contained 21 questions about 
depressive symptoms that encompassed affective, behavioral, somatic, 
and interpersonal aspects. Each question comprised four statements to 
indicate the increase in depressive symptoms; the score ranged from 0 to 
13 as normal, from 14 to 19 as mild depressive symptoms, from 20 to 28 
as moderate depressive symptoms, and from 29 to 63 as severe 
depressive symptoms. The internal consistency of the questionnaire was 
approximately 0.85 (Gorenstein & Andrade, 1996). A binary variable 
with a cutoff of 18 points was stipulated for the analysis (Hautzinger 
et al., 1994).

2.2.2. Habitual physical activity (HPA)
The HPA levels were assessed using the Baecke questionnaire 

(Baecke et al., 1982), which was translated into Brazilian Portuguese 
and validated (Florindo et al., 2004). This instrument estimated the 
practice of usual physical activity in a record-keeping regarding the last 
12 months. It comprised 16 questions and covered three components of 
physical activity: occupational, leisure time, and sports. The total score 
was obtained from the sum of all components; the higher the score, the 
higher is the usual physical activity level. The test–retest reliability was 
evaluated using Cronbach’s alpha for occupational (0.52), leisure time 
(0.52), and sports (0.62) (Florindo et al., 2004).

2.3. Covariates

Based on prior population-based research (You, Chen, et al., 2025; 
You, Ding, et al., 2025; You, Wang, et al., 2025), age (in years); type of 
recruitment, which was either voluntary or nonvoluntary (for details see 
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De Lira et al. (2020)); and body mass index, which was calculated from 
the ratio of body mass divided by the square of height (kg/m2), were 
used as adjustment variables.

2.4. Statistical analysis

The first part of the data analysis was conducted using the Statistical 
Package for Social Sciences software (SPSS, 26.0, Inc. Chicago, IL, USA). 
The Kolmogorov–Smirnov test was used to confirm the data distribution.

Continuous data were described as the mean, median, standard de
viation, interquartile range, and minimum and maximal values. The 
differences between the two groups (absence and presence of depressive 
symptoms) and HPA questionnaire scores were evaluated using the 
Mann–Whitney U test. The effect size used for this test was the rank 
biserial correlation (rB), which was classified as follows: rB < 0.10 
(trivial), 0.10 ≤ rB < 0.30 (small), 0.30 ≤ rB < 0.50 (medium), and rB ≥

0.5 (large) (Munro, 1986).
Referring to previous population-based literature (You, Wang, et al., 

2025), a generalized linear model with Poisson regression and robust 
estimates was employed to examine the bivariate and multivariate as
sociations of depressive symptoms during military service with HPA and 
its components. The relative risk (RR) parameters were calculated, 
considering a 95 % confidence interval (CI) and adopting a significance 
level of 5 %.

The predictive capability and cutoff points of HPA and its compo
nents concerning depression symptoms were determined using the 
receiver operating characteristic (ROC) curve, verified using MedCalc 
(version 19.4.1, 2018, Belgium). Initially, the total area under the ROC 
curve was calculated for the overall HPA estimation, occupational, lei
sure time, and sports components. A larger area under the ROC curve 
indicates a greater discriminatory power for detecting depression. In 
addition, the cutoff points, along with their corresponding sensitivity 
and specificity values, were identified using the Youden index. It is 
important to note that the area under the ROC curve should not be 
<0.50. Throughout all analyses, a significance level of 5 % (p ≤ 0.05) 
and a 95 % CI were maintained.

3. Results

A total of 156 soldiers were evaluated. The mean age, height, body 
mass, and body mass index were 18.94 ± 0.73 years, 1.73 ± 0.5 m, 
69.23 ± 12.37 kg, and 23.07 ± 3.75 kg/m2, respectively. According to 
the criteria adopted in this study, 12.82 % (n = 20) presented with 
depressive symptoms.

The comparison between the groups’ absence and presence of 
depressive symptoms is presented in Table 1. When comparing the 
groups, the Mann–Whitney U test showed the presence of a significant 
difference between the HPA domain of sports (p = 0.012; effect size: 
0.34; medium) and total (p = 0.045; effect size: 0.36; medium).

Table 2 shows the association of HPA and its domains with the 
presence of depressive symptoms in soldiers after the period of 
mandatory military recruitment. The sports component and the total 
score proved to be protective factors against depression.

Figs. 1 and 2 display the areas under the ROC curve for the scores 

across the domains and the total HPA utilized as discriminators of 
depression within the study population. HPA was used as a discrimi
nator of depression in the study population. Of the variables analyzed, 
sports and total HPA presented a higher limit of the CI for the area under 
the ROC curve >0.50. When performing the comparison analysis be
tween the accuracy of HPA scores and the sports component, no sig
nificant differences were observed (p > 0.05).

Using the ROC curve for analysis, it was discerned that within the 
sports domain, the optimal cutoff point for prognostication of the 
outcome stood at ≤2.5 points (sensitivity: 65.00 %; specificity: 62.50 
%). For the aggregate HPA, the most advantageous cutoff point was 
identified to be ≤8.75 points (sensitivity: 65.00 %; specificity: 62.50 %).

Table 1 
Comparison of habitual physical activity components between soldiers classified as absence or presence of depressive symptoms.

HPA Depressive symptoms p

Absence (n = 136) Presence (n = 20)

Median [IQR] Min-Max Median [IQR] Min-Max

Sports 3.00 [0.75] 1.25–4.50 2.50 [0.62] 1.25–3.25 0.012
Occupational 3.38 [0.63] 2.13–4.38 3.25 [0.37] 2.63–4.13 0.968
Leisure time 3.00 [1.00] 1.25–4.50 3.00 [0.75] 1.25–4.50 0.407
Total 9.25 [1.50] 6.63–11.75 8.69 [1.66] 6.88–10.88 0.045

HPA: Habitual Physical Activity; IQR: interquartile range; Min-Max: minimum-maximum.

Table 2 
Association between habitual physical activity and its components in the rela
tive risk of the presence of depression among young adults during military 
service.

Depression

Variables Crude 
RR (CI 95 %)

p Multivariate* 
RR (CI 95 %)

p

HPA total 0.68 (0.47–0.99) 0.045 0.65 (0.44–0.97) 0.037
Sports 0.46 (0.27–0.77) 0.003 0.46 (0.27–0.79) 0.006
Occupational 1.12 (0.45–2.78) 0.802 0.97 (0.38–2.50) 0.962
Leisure time 0.72 (0.41–1.27) 0.262 0.70 (0.40–1.22) 0.217

HPA: Habitual Physical Activity; RR: Relative Risk; CI: Confidence Interval. 
*Adjusted by age, body mass index, and desire to serve in the military (volun
teers and non-volunteers).

Fig. 1. ROC curves of weekly time spent in habitual physical activity for pre
dicting depression in Brazilians recruited for mandatory military service. 
AUC: Area Under the Curve.
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4. Discussion

The results of this study revealed that the total HPA score and the 
sports domain were potential predictors of the prevention of depressive 
symptoms. Upon examining the relative risk, these variables appeared to 
be protective factors against depressive symptoms. These findings agree 
with the existing literature highlighting the benefits of physical activity 
for mental health (Granero-Jiménez et al., 2022; Ramos-Sanchez et al., 
2021; Rodríguez-Romo et al., 2023). Nevertheless, there is a noticeable 
paucity of studies focusing on military personnel, which accentuates the 
originality and significance of our findings.

The observation that the sports domain is strongly associated with 
reduced depressive symptoms suggests that a structured and competi
tive physical activity may offer more benefits than less structured ac
tivities. Indeed, physical activity and organized sports not only promote 
physical conditioning but also provide opportunities for social interac
tion and the development of teamwork skills, which can enhance the 
psychological well-being of combat veterans (Caddick & Smith, 2014; 
Waldhauser et al., 2025). This finding is particularly relevant for 
intervention programs aimed at promoting mental health in military 
populations and other high-risk groups.

Building on the demonstrated protective association of physical ac
tivity, the study further assessed its predictive capacity for depressive 

symptoms using ROC curve analysis. The results showed that HPA 
levels, particularly within the sports domain, had significant discrimi
natory accuracy for the likelihood of developing depressive symptoms. 
The optimal cutoff points identified were ≤ 2.5 for the sports domain 
and ≤ 8.75 for total HPA. These cutoff points yielded a sensitivity of 
65.00 % and a specificity of 62.50 %. While these values are moderate, 
their balanced nature is a clinically relevant aspect, especially consid
ering their classically inverse proportionality.

Interpretation of these cutoff points allows two complementary 
perspectives of substantial clinical and epidemiological utility. From the 
angle of sensitivity and risk identification, our results show that in
dividuals with physical activity scores at or below the established cutoff 
points (e.g., ≤ 2.5 for sports) face a significantly higher probability of 
developing depressive symptoms over the study’s follow-up period. This 
finding means that HPA assessment can serve as a valuable screening 
tool for the early identification of individuals more prone to developing 
the outcome. Such proactive screening capability facilitates the imple
mentation of targeted monitoring strategies or preventive interventions 
before depressive symptoms fully manifest or worsen. This is a crucial 
consideration in populations such as military personnel.

In contrast, when specificity and the protective effect are considered, 
the data indicate that individuals with physical activity scores above the 
identified cutoff points (e.g., > 2.5 for sports) tend to have a lower 

Fig. 2. ROC curves of weekly time in habitual physical activity: occupational, leisure, and sport for predicting depression in Brazilians recruited for mandatory 
military service. 
HPA: Habitual Physical Activity; AUC: Area Under the Curve.
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probability of developing depressive symptoms. These individuals can 
be effectively identified as “true negatives” regarding the outcome. This 
interpretation provides a practical objective for health promotion: 
encouraging individuals to maintain or elevate their physical activity 
levels to thresholds above these cutoff points can confer a substantial 
protective effect. Beyond identifying risk, our findings deliver a quan
titative parameter for behavioral interventions aimed at fostering suf
ficient physical activity to mitigate the risk of depression. Such actions 
contribute to resilience and psychological well-being. Physical training 
programs in armed forces, for instance, could be strategically modified 
to incorporate more structured sports activities. This would ensure re
cruits consistently achieve or surpass these protective levels. A proactive 
approach to mental health, grounded in modifiable behavior, offers a 
promising avenue for reducing the incidence and impact of depression in 
vulnerable populations. It also aligns with the growing demand for 
effective and evidence-based interventions.

Recent studies have provided further support for the mental health 
benefits of physical activity. Rodríguez-Romo et al. (2023) reported that 
leisure time and occupational physical activity are associated with 
decreased vulnerability to potential mental health problems in under
graduate students. Granero-Jiménez et al. (2022) observed that the 
higher the level of physical activity in young adults, the higher are the 
scores in psychological well-being.

Specifically, in army recruits, studies have verified the importance of 
physical activity in maintaining mental health. Post et al. (2023)
demonstrated that the Invictus Pathways Program exerts a positive 
impact on the psychological health of veterans. This program is an 
initiative by the University of South Australia and is inspired by the 
spirit of the Invictus Games. It aims to use sports and physical activity to 
support the physical, psychological, and social well-being of veterans. 
Initially designed to help veterans train for the Invictus Games, this 
program has since expanded to include all veterans and offers oppor
tunities for recovery and community reintegration via tailored exercise 
regimens. Caddick and Smith (2018) noted that recent investigations 
have emphasized the importance of incorporating exercise as a supple
mentary therapy to address mental health issues, such as posttraumatic 
stress disorder, in military veterans. Hruby et al. (2021) found that 
certain healthy behaviors were linked to improved mental health in over 
12,000 US military personnel. These studies underscore the importance 
of physical activity as an effective intervention for promoting mental 
health in military contexts. Furthermore, they highlight the need to 
incorporate robust physical activity components in military training 
programs.

The findings from this study have practical implications because they 
suggest that interventions that encourage participation in sports activ
ities may be effective in alleviating depressive symptoms. Physical 
training programs in the armed forces could be modified to include more 
structured sports activities, which can not only augment physical fitness 
but also serve as a valuable means for social and psychological support.

Despite the contributions of this study, certain inherent limitations 
must be acknowledged. The relatively small sample size, drawn from a 
single military unit, limits the generalizability of the findings to the 
entire Brazilian Army. This constraint should be considered when 
interpreting the results. Furthermore, although there is a clear associa
tion between physical activity and depression, we cannot definitively 
conclude that physical activity decreases depressive symptoms or that 
individuals with such symptoms are less likely to be physically active. 
Future research should therefore aim to include larger, more diverse 
samples from multiple regions to enhance external validity. Addition
ally, experimental approaches such as randomized controlled trials, 
which can more directly assess the impact of physical activity on 
depressive symptoms, are necessary to confirm causal effects. Moreover, 
future studies should incorporate objective assessment methods, such as 
physical activity tracking devices, to complement self-reported data and 
reduce potential measurement bias.

5. Conclusion

The findings of this study suggest that promoting physical activities, 
especially structured activities such as sports, may represent a promising 
component of mental health promotion and management strategies 
among young adults after mandatory military service. Implementing 
programs that encourage sports participation may offer considerable 
mental health benefits. Nonetheless, further studies with a methodo
logical approach are needed to confirm these findings, explore the un
derlying mechanisms, and develop optimized interventions for these 
populations.

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.actpsy.2025.105771.
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