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Background: Physical activity and self-compassion are closely related to individuals’ 
mental health (eg, depression). However, most studies only examined their independent 
roles in mental health without considering the potential interaction between the two vari-
ables. The present study aimed to investigate the independent and joint associations between 
physical activity (PA) and self-compassion (SC) on depression symptoms and examine the 
additive interaction between PA and SC.
Methods: A cross-sectional design was utilized in the present descriptive study. By recruit-
ing participants via social media platforms, 1846 Chinese college students completed 
International Physical Activity Questionnaire Short Form, the Self-Compassion Scale-Short 
Form, the 9-item Patient Health Questionnaire, and items regarding socio-demographic 
information. Independent and joint roles of low-level PA (LPA) and low-level SC (LSC) 
on depression symptoms were examined by logistic regression models. Additive interaction 
between LPA and LSC on depression symptoms was examined by the following indices: 
relative excess risk due to interaction (RERI), attributable proportion (AP), and synergy 
index (S). Socio-demographic variables were included in the models as covariates.
Results: Both LPA (OR = 1.47 [1.16, 1.86]) and LSC (OR = 5.74 [3.89, 8.45]) were 
independently associated with higher probability of depression symptoms. Combining LPA 
and LSC led to an additive interaction and greatly increased the odds of depression 
symptoms (OR = 9.62 [5.38, 17.22]; RERI = 2.47 [0.19, 4.75], AP = 0.25 [0.05, 0.44], 
S = 1.38 [1.02, 1.87]).
Conclusion: Both LPA and LSC were associated with an increased risk of depression 
symptoms. Moreover, combining LPA and LSC may develop an additive risk for depression 
symptoms. Future research and clinical intervention could integrate PA and SC to find 
a better way to resist depression symptoms.
Keywords: physical activity, self-compassion, depression, interaction, college students

Introduction
Depression symptoms among youths capture considerable attention from research-
ers and practitioners. Numerous studies have indicated the high prevalence of 
depression symptoms among youths. For instance, a meta-analysis covering 45 
studies including 50,825 participants revealed that the prevalence of depression 
symptoms among Chinese college students was about 30.39%.1 Depression is 
a psychosomatic phenomenon showing both physical and psychological symptoms 
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(eg, emotional and physical retarded activity),2 and it 
associates with an array of detrimental health outcomes 
among young adults, including impaired cognitive pro-
cesses, a variety of somatic diseases, and even frequent 
suicidal ideation and suicide attempts.3 Given the preva-
lence and adverse influence of depression symptoms, it is 
essential to reveal factors that could provide more targeted 
and efficient interventions. The present research focuses 
on two important factors, namely physical activity (PA) 
and self-compassion (SC).

The role of lifestyle factors (eg, physical activity [PA]) 
in the intervention of psychopathology (eg, depression) 
has been gaining increasing attention among researchers 
(eg, lifestyle psychiatry framework4,5). Many studies have 
established a consistent association between PA and men-
tal health outcomes in young people, including depression 
symptoms.6,7 For instance, research suggests that insuffi-
cient PA associates with the risk of depression 
symptoms.8,9 From the perspective of the stress- 
vulnerability model of depression, low-level PA (LPA) 
may increase the vulnerability towards depression biolo-
gically by dysregulating the generation of some 
hormones10 and psychologically by increasing negative 
emotion.11 According to self-determination theory 
(SDT),12 human behaviors are driven by three basic psy-
chological needs, namely, autonomy, competence, and 
relatedness. Physical activity is conducive to promote self- 
efficacy,13 and further help individuals to meet the essen-
tial need of autonomy and competence. In addition, exer-
cise and sports, forms of physical activity, might involve 
social interaction with others, cultivating the sense of 
relatedness.

Self-compassion (SC) is another factor that emerges as 
an effective intervention approach for mental health and 
well-being.14 SC emphasizes the autonomy and compe-
tence of “self” to be kind towards oneself in suffering, 
and it views sufferings as shared human experiences with 
a sense of relatedness. Thus, SC is also closely linked to 
human psychological needs proposed by SDT. SC can 
intervene with the vicious cognitive-emotional cycle and 
alleviate depression symptoms.15 Research suggests that 
SC is a strong predictor of depression,14 suggesting that it 
is effective for mental health and stress management. For 
instance, low-level self-compassion (LSC) has been shown 
to be linked to multiple kinds of mental illness 
indicators15,16 and may predispose people to be vulnerable 
to depression symptoms.17,18

The above information suggest that SC and PA are 
tightly associated with people’s mental health. 
Specifically, the present study proposed that LPA 
(Hypothesis 1a) and LSC (Hypothesis 1b) were positively 
associated with depression symptoms among Chinese col-
lege students, respectively.

In the field of health care, instead of solely relying on 
external resources, researchers and practitioners focus 
more on the importance of self-care and the value of 
individuals’ sense of agency. SC and PA are constructive 
ways for self-help. While most studies focus on the inde-
pendent role of PA and SC in the intervention of depres-
sion symptoms, their combined effect is rarely studied. 
Notably, as proposed by the cumulative risk model, instead 
of examining a single risk factor, the accumulation of risk 
factors may better explain an individual’s developmental 
outcomes.19,20 Moreover, there is a reciprocal relationship 
between PA and SC, suggesting that combining PA and SC 
may produce an additive effect on mental health. On the 
one side, individuals with high-level self-compassion 
(HSC) are likely to have a better sense of autonomy for 
health.21 Therefore, individuals with HSC may have more 
intrinsic motivation (eg, for their physical and mental 
health) to engage in PA and maintain PA habits.26,27 SC 
is also associated with more adaptive self-regulation, con-
ducive to rational goal-setting of PA. This may facilitate 
PA by increasing the individual’s sense of competence or 
self-efficacy with appropriate exercise goals.22,23 On the 
other side, participating in PA is beneficial for regulating 
emotion and reducing the risk of psychopathology (eg, 
depression).24,25 Individuals may experience less rumina-
tion while exercising, which further promotes mindfulness 
and increase self-compassion.26 Indeed, a recent meta- 
analysis covering 25 studies have concluded that higher 
levels of PA were associated with higher levels of SC.26 

Considering the known separate role of LPA and LSC in 
depression symptoms, along with the mutually reinforcing 
relationship between PA and SC, it is thus reasonable to 
speculate that concurrent exposures to LPA and LSC 
would generate an additional risk in depression symptoms. 
Specifically, we proposed that a combination of LPA and 
LSC was associated with a higher risk of depression 
symptoms (Hypothesis 2), and there was an additive inter-
action between LPA and LSC (Hypothesis 3).

Therefore, the purpose of this study was threefold: (1) 
to examine the independent roles of LPA and LSC on 
depression symptoms; (2) to investigate the joint roles of 
LPA and LSC on depression symptoms; (3) and to test 
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whether LPA and LSC had an additive interaction in 
increasing the odds of depression symptoms. Although 
the independent associations between PA and SC with 
depression symptoms have been well established, existing 
studies rarely considered the potential interaction between 
PA and SC. Besides, studies on the roles of SC in Chinese 
samples are still limited. Findings from this study would 
add evidence to the knowledge base of the role of modifi-
able self-determined factors (SC and PA) on depression 
symptoms in Chinese samples, and thus may provide 
theoretical and practical implications for future 
intervention.

Method
Participants and Procedure
The cross-sectional study was conducted via an online 
survey in August (21–31st) 2020, when the pandemic was 
under control in China, and college students were about to 
back to school for the fall semester. A convenient sampling 
method was adopted in recruiting college students as our 
participants via social media platforms (ie, WeChat and 
QQ). The inclusion criteria for participants were: (a) 
Chinese college students; (b) willing to participate in the 
study, (c) able to communicate in Chinese, and (d) no major 
mental health problems at present. Students who had com-
pleted all questionnaires (approximately 15 minutes) were 
given ten RMB (Chinese currency, equivalent to 1.5 USD) 
via online payment. In total, 1942 participants from 30 
provinces and autonomous regions were recruited and 
1846 participants (response rate = 95.1%) provided valid 
answers in this study. Participants were asked to provide 
online consent before filling out the survey. Based on exist-
ing studies on depression symptoms during the COVID-19 
pandemic,28–31 the sample was computed using G*Power 
3.1 based on the following assumptions: an expected pre-
valence (25.0%) of symptoms (PHQ-9 scores ≥10 as the 
cut-off), 1.5 odds ratio (OR) of symptoms among LPA or 
LSC, margin of error of 5% and power of 90%, two-tailed 
examination, and binomial distribution of independent vari-
ables. This gives a total sample size of 1435. The finally 
recruited sample (n = 1846) exceeds this, indicating the 
sufficiency for statistical analysis. The confidence level 
was set at 95%. The research obtained ethics approval 
from the local Human Research Ethics Committee (blinded 
for review). All participants were informed about the pur-
pose of the study, and that it was conducted in accordance 
with the Declaration of Helsinki.

Instruments
Socio-Demographic Variables
Socio-demographic variables were collected, including 
gender (male/female), age (years), body mass index 
(BMI, calculated by the formula weight [kg]/height2 

[m]), family structure (full/divorced/other), number of sib-
lings (none/one or more), number of friends (none/1–2/3– 
5/6 or more), and residence (rural/urban).

Physical Activity (PA)
PA was self-reported using the International Physical 
Activity Questionnaire Short Form (IPAQ-SF).32,33 

Respondents were asked to report the frequency and dura-
tion of participating PA of different intensities (high- 
intensity PA, moderate-intensity PA, and low-intensity 
PA) in the past week. PA refers to activities that involve 
the contraction of large skeletal muscles, including exer-
cise, sports, walking, activities done at work or in spare 
time, etc. Example question: “During the last 7 days, on 
how many days did you do vigorous physical activities 
like heavy lifting, digging, aerobics, or fast bicycling?” 
The Chinese version of the IPAQ has been confirmed 
adequately reliable and valid for measuring total PA in 
a Chinese population.33 Following the scoring rule of 
IPAQ-SF, participants were classified as low-level PA 
(less than 600 metabolic equivalents of task (METs) min/ 
week) and high-level PA (no less than 600 METs min/ 
week) according to their amount of PA.

Self-Compassion (SC)
The Self-compassion Scale-Short Form (SCS-SF) was 
used to measure the level of SC.34 It consisted of 12 
items, with each item is rated on a 5-point scale (1 = 
almost never to 5 = almost always). SCS-SF consisted of 
six subscales: three compassionate self-responding dimen-
sions (CS; ie, self-kindness, mindfulness, and common 
humanity), and three uncompassionate self-responding 
dimensions (UCS; ie, self-judgment, isolation, and over- 
identification). The negative dimensions were reverse 
coded, given self-compassion involves concomitantly 
engaging in CS and disengaging in UCS. The mean of 
six subscales was averaged and created an index of self- 
compassion. An example item for SCS-SF is “When I’m 
going through a very hard time, I give myself the caring 
and tenderness I need.” SCS-SF was validated in Chinese 
college students, with good psychometric properties.35 In 
the represent study, SCS-SF shows high internal consis-
tency reliability (Cronbach’s α = 0.86). The confirmatory 
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factor analysis (CFA) indicated acceptable model fits, χ2 = 
634.18, df = 39, p < 0.001, CFI = 0.95, TLI = 0.91, 
RMSEA = 0.09, and SRMR = 0.06, suggesting adequate 
structural validity. According to a recommended cutoff 
point (3.5) for the scale,36 participants were classified 
into low-level SC (LSC) and high-level SC (HSC), 
respectively.

Depression Symptoms
The severity of depression symptoms was measured by the 
Chinese version of the 9-item Patient Health Questionnaire 
(PHQ-9).37 Each item is reported on a 4-point Likert scale 
(0 = “Not at all” to 3 = “Nearly every day”). An example 
item is “Feeling down, depressed, or hopeless.” Higher 
scores indicated more severe depression symptoms. 
Existed study showed that individuals with a total score 
of 10 or above were indicated as having probable major 
depression,38 and thus participants were classified into two 
categories: with depression symptoms (PHQ-9 score ≥ 10) 
and without depression symptoms (PHQ-9 score < 10). 
PHQ-9 is validated in Chinese college students with good 
psychometric properties.39 The Cronbach’s α coefficient of 
PHQ-9 in the study is 0.90. The CFA showed good model 
fits, χ2 = 407.57, df = 25, p < 0.001, CFI = 0.96, TLI = 
0.94, RMSEA = 0.91, and SRMR = 0.03, indicating good 
structural validity.

Statistical Analyses
We analyzed data in 4 steps. First, descriptive statistical 
analyses were conducted. Given the data was collected 
based on self-reported measures, the Harman single- 
factor method was performed to test common method 
biases.40 Second, logistic regression models were used to 
examine the separate association of LPA and LSC with 
depression symptoms. With HPA and HSC as referent, 
odds of depression symptoms for LPA and LSC were 
presented by odds ratios (ORs) and 95% confidence inter-
vals (CIs). We mutually adjusted exposures (LPA and 
LSC) for each other (ie, when LPA was modeled as the 
main exposure, the analysis was adjusted for LSC, and 
when LSC was modeled as the main exposure, the analysis 
was adjusted for LPA).

Third, we examined if the joint association of LPA and 
LSC with depression symptoms was larger than the sum of 
the separate associations of LPA and LSC with depression 
symptoms. Study samples were divided into 4 (2 × 2) 
groups (ie, Group I: HPA + HSC; Group II: LPA + HSC; 
Group III: HPA + LSC; Group IV: LPA + LSC). If LPA 

was present, then i = 1; otherwise i = 0. If LSC was 
present, then j = 1; otherwise j = 0. Next, a logistic 
regression model was conducted to computed the esti-
mates and 95% CI of ORij to represent the odds of depres-
sion symptoms in each category (ie, OR00 [reference 
category], OR10, OR01, OR11).

Fourth, the potential additive interaction association 
between LPA and LSC with depression symptoms was 
explored. Measures regarding relative excess risk due to 
interaction (RERI), attributable proportion (AP), and 
synergy index (S) were calculated.41,42 A growing body 
of studies showed that the additive scale instead of the 
multiplicative scale is more important in public health 
assessment, given it allows people to distinguish whether 
the effects are different in specific subgroups.43,44 

Therefore, for disease prevention and health promotion 
among the vulnerable populations, the additive interaction 
is more suitable than the multiplicative scale.41 Therefore, 
we assessed the presence of interaction between LPA and 
LSC on the additive scale using the algorithm developed 
by Anderson et al.42 If the 95% CIs of RERI and AP did 
not contain 0 and the 95% CI of S did not contain 1, it can 
be considered that there is an additive interaction between 
LPA and LSC. The 95% CIs were calculated based on 
20,000 bootstrap samples.

In all models, the following variables were controlled: 
age, gender, BMI, number of siblings, residence, family 
structure, and number of friends. Statistical analyses were 
performed using SPSS software (IBM SPSS 23.0, SPSS 
Inc). Significance was set as p < 0.05.

Results
Among the 1846 participants (mean age: 20.67 ± 1.61, 
64.0% females), 51.5% and 73.0% were classified to LPA 
and LSC, respectively. In total, 23.6% of participants were 
screened positive for depression symptoms in this study. 
More details of participants are listed in Table 1. The 
results of Harman single-factor analysis showed that the 
variance interpretation rate of the first common factor was 
25.92%, less than the critical standard of 40%, indicating 
no serious common method bias in this study.40

Table 2 presents the independent association of LPA 
and LSC with depression symptoms. Compared with those 
with HPA, participants with LPA were more likely to 
report depression symptoms (OR = 1.47, 95% CI = 
1.16–1.86) after adjusting for socio-demographic variables 
and SC (confirmation of Hypothesis 1a). Likewise, com-
pared with those with HSC, LSC was associated with 
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Table 1 The Characteristics of Participants

N(%)/ M ± SD N(%)/ M ± SD

Gender Residence
Male 665 (36.0) Urban 1278 (69.2)

Female 1181 (64.0) Rural 568 (30.8)

Age (years) 20.67 ± 1.61 Physical activity

Body mass index (kg/m2) 20.26 ± 2.88 LPA 950 (51.5)

Family structure HPA 896 (48.5)
Full 1664 (90.2) Self-compassion

Divorced 117 (6.3) LSC 1347 (73.0)

Other 65 (3.5) HSC 499 (27.0)

Number of siblings Groups

None 639 (34.6) HPA + HSC 288 (15.6)
One or more 1207 (65.4) LPA + HSC 211 (11.4)

Number of friends HPA + LSC 608 (32.9)
None 29 (1.6) LPA + LSC 739 (40.0)

One to two 608 (32.9) Depression symptoms

Three to five 964 (52.2) With symptoms 425 (23.6)
Six or more 245 (13.3) Without symptoms 1411 (76.4)

Abbreviations: HPA/LPA, high- or low-level physical activity; HSC/LSC, high- or low-level self-compassion.

Table 2 Independent Association of Physical Activity and Self-Compassion with Depression Symptoms

OR 95% CI

Gender Male (ref)

Female 1.44** 1.11–1.87

Age 1.00 0.93–1.07

Body mass index 0.98 0.94–1.02

Family structure Full (ref)
Divorced 0.85 0.51–1.40

Other 1.38 0.79–2.42

Number of siblings None (ref)

One or more 1.12 0.87–1.44

Number of friends None (ref)

One to two 0.31** 0.14–0.68

Three to five 0.22*** 0.10–0.47
Six or more 0.17*** 0.07–0.40

Residence Rural (ref)
Urban 0.91 0.71–1.18

Physical activity LPA (ref)
HPA 1.47** 1.16–1.86

Self-compassion LSC (ref)

HSC 5.74*** 3.89–8.45

Notes: **p < 0.01, ***p < 0.001. 
Abbreviations: HPA/LPA, high- or low-level physical activity; HSC/LSC, high- or low-level self-compassion.
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higher odds for depression symptoms (OR = 5.74, 95% CI 
= 3.89–8.45) after adjustment for socio-demographic vari-
ables and PA (confirmed Hypothesis 1b).

Table 3 shows the joint association of LPA and LSC 
with depression symptoms after adjusting for socio- 
demographic variables. With Group I (HPA + HSC) as 
the referent, the OR of Group IV (LPA + LSC) reached 
9.62 (95% CI = 5.28–17.22), which indicated that, for 
individuals with concurrent LPA and LSC, the risk for 
depression symptoms was nearly ten times as those with 
both HPA and HSC (confirmation of Hypothesis 2).

Table 4 displays the presence of the additive associa-
tion of LPA and LSC with depression symptoms. 
Specifically, both RERI and S were significant, indicating 
the LPA and LSC had a synergic effect on the occurrence 
of depression symptoms in this sample (confirmation of 
Hypothesis 3). AP was 0.25 (95% CI: 0.05–0.44), suggest-
ing that 25% of depression symptoms may be due to the 
interaction of LPA and LSC.

Discussion
Main Findings
This study examined the independent, joint, and additive 
interaction associations between LPA and LSC with 
depression symptoms among Chinese college students. 

Our findings showed that LPA and LSC were indepen-
dently associated with depression symptoms. Furthermore, 
those who engaged in both LPA and LSC had a higher risk 
of depression symptoms than those who had none or one 
of these two behaviors. We also found that LPA and LSC 
synergistically increased the odds of depression symptoms 
(additive interaction), suggesting that the joint association 
was more significant than the sum of the separate associa-
tion. Interpretation of these results is as follows.

Interpretations of Findings
The study found that LPA was associated with an 
increased risk of depression symptoms, which supported 
previous studies on young adults in the context of China 
and other countries.45,46 Similar findings across the world 
suggest that PA is a globally applicable relevant factor in 
depression symptoms. The antidepressant effects of PA 
can be explained from two aspects: biological and psycho-
logical mechanisms.47 Regarding the biological mechan-
ism, it is suggested that PA elicits a wide range of 
structural and functional changes in the brain, which sug-
gests that PA may produce its effect through multiple 
pathways, such as balancing neurotransmitters related to 
mood-regulation or stress response (eg, cortisol).48,49 PA 
was also associated with the decrease in basal pro- 
inflammatory markers and the increase in anti- 
inflammatory markers.50 Thus, PA can moderate the rela-
tionship between inflammation and depression 
symptoms.51 In terms of the psychological mechanism, 
PA improves self-esteem and self-efficacy, for example, 
by improving physical self-perceptions and transferable 
sense of coping with challenges.52,53 PA also makes it 
more accessible for individuals to get more social support 
by more interaction and emotional disclosure during exer-
cises with companions.54,55 Besides, physically active 
individuals are prone to have other healthy behaviors in 
their daily life, such as recommended eating and sleep 
habits, which are also associated with better mental 
health.56–59 Therefore, compared to the participants with 
HPA who could obtain the benefits of PA above, it is not 
surprising to find those with LPA had a greater risk for 
depression symptoms in this study.

We also found that LSC significantly increased the risk 
of depression symptoms, which supported previous 
studies.16,60 Studies across age and populations showed 
that SC could strongly affect overall well-being.61,62 The 
potential effect of SC may also be explained from physio-
logical and psychological perspectives. SC is associated 

Table 3 Logistic Regression Results of Joint Association 
Between Physical Activity and Self-Compassion with Depression 
Symptoms

LPA LSC B OR (95% CI)

0 0 – 1

1 0 0.63 1.88 (0.90–3.96)
0 1 1.92 6.82 (3.77–12.33)

1 1 2.26 9.62 (5.38–17.22)

Notes: 0 = No exposure; 1 = Exposure. Categorical variables are dummy coded 
before entering the logistic regression model. Results adjusted for gender, age, body 
mass index, family structure, number of siblings, number of friends, and residence. 
Abbreviations: LPA, low-level physical activity; LSC, low-level self-compassion.

Table 4 Index of Additive Interaction Between Physical Activity 
and Self-Compassion on Depression Symptoms

Index Estimate 95% CI

RERI 2.47 0.19–4.75
AP 0.25 0.05–0.44

S 1.38 1.02–1.87

Note: Adjusted for gender, age, body mass index, family structure, number of 
siblings, number of friends, and residence. 
Abbreviations: RERI, relative excess risk due to interaction; AP, proportion 
attributable to the interaction; S, synergy index.
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with the mammalian caring systems.63 The activation of 
this system may generate oxytocin, which can down- 
regulate one’s stress response and alleviate mood disorders 
(eg, depression).64 Besides, SC indicated a competence to 
treat oneself with kindness when suffering pain.65 

Conversely, individuals with LSC may manifest a high 
level of self-criticism.66 Many studies showed that exces-
sive self-criticism might lead to depression symptoms.67 

One possible reason is that self-criticism, similar to exter-
nal criticism, may diminish one’s self-esteem and generate 
a sense of failure, leading to depression symptoms.68 In 
addition, individuals with LSC tend to ruminate on the 
sufferings and setbacks they experienced, which also 
explain the development of depression symptoms.69

Notably, a substantial increase in the odds of depres-
sion symptoms was observed in combination with both 
LPA and LSC in this study. Our findings partially support 
previous research demonstrating that the increase in the 
number of unhealthy behaviors increased the odds for 
depression symptoms.70–72 Our findings are also in line 
with the cumulative risk model, suggesting that cumulative 
risk predicts cumulative outcome.19 As expected, both 
LPA and LSC were risk factors for depression symptoms, 
and thus their co-occurrence could significantly increase 
the risk of the symptoms.

Moreover, the combination of LPA and LSC presented 
a synergy effect on the association with depression symp-
toms after adjusting for covariates in this study. In other 
words, the coexistence of LPA and LSC may make an 
additive risk on depression symptoms. Although underlying 
mechanisms of this finding can hardly be fully classified 
based on our data, some empirical evidence may be helpful 
in explaining the additive interaction. Research suggests that 
individuals with LPA are more prone to have rumination and 
self-coldness, which may negatively impact their capacity of 
SC,73,74 and trigger psychological problems such as 
depression.75 Individuals with LSC may have symptoms of 
self-isolation that may affect their sense of relatedness, and 
LSC may also reduce individuals’ autonomous health beha-
viors both psychologically and physiologically. These, sub-
sequently, may lead to emotional dysregulation76 and 
learned helplessness,77 which may further undermine self- 
efficacy and increase the likelihood of experiencing depres-
sion symptoms. Taken together, these findings may partly 
explain why additive interaction between LPA and LSC act 
synergistically to increase the odds of depression symptoms. 
Nevertheless, literature concerning the additive association 

between LPA and LSC on depression symptoms is rare, 
more research is called in the area to clarify the mechanisms.

Limitations and Strengths
This study has several limitations. First, the cross-sectional 
design did not allow us to infer causality. Second, this 
study collected data from university students, mainly 
from Guangdong province. The results may not be gener-
alizable to other populations. Third, the assessments of PA, 
SC, and depression symptoms in this study were self- 
reported, leading to potential recall bias. Fourth, after 
adjusting for socio-demographic factors, even though the 
indexes of additive interaction of physical activity and 
self-compassion were still significant, the lower confi-
dence intervals of AP and S are close to the statistical 
rejection area. This suggested that the significance may be 
marginal. Nevertheless, we still find 25% of depression 
symptoms attributed to the interaction of LPA and LSC. 
Future studies are needed to validate or refute our findings. 
Finally, it is worth to be noted that PA is the superordinate 
concept of exercise. Exercise refers to several kinds of PA 
that are planned, structured for purposes of fitness.78 More 
purposed and moderate-to-high intensity exercise, relative 
to incidental PA, may pose a distinct influence on depres-
sion symptoms and differently interact with SC, whereas it 
is not precisely measured in this study. But generally, 
college students accompanied with LPA and LSC were 
prone to have more depression symptoms. Future studies 
can further improve the study design with more precision.

Despite these limitations, the present study investigates 
the relationship between PA and SC with depression 
among Chinese college students based on large sample 
size. One of the significant strengths of this study was its 
novelty in examining the additive association between PA 
and SC. The current study results highlight the potential 
interplay between PA and SC in the prevention or inter-
vention of depression symptoms among college students. 
The finding provides some practical implications. 
Specifically, concurrently increasing participation in PA 
and SC may provide more effective prevention and inter-
vention for depression symptoms. A growing body of 
evidence has indicated that adding psychological compo-
nents (eg, mindfulness) to exercise-based interventions 
could contribute to better effects.79–81 For example, Kratz 
et al82 found that the exercise-based intervention combined 
with psychological treatment may be more effective for 
individuals with depression symptoms than simple exer-
cise intervention. Likewise, Li et al83 found that mindful 
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exercise was more beneficial to reduce psychiatric symp-
toms than pure aerobic exercise. According to recent meta- 
analyses,84,85 body-mind exercises were of great benefit to 
treating depression symptoms. Therefore, clinical mea-
sures integrating PA and SC can also be designed and 
taken to help prevent or reduce depression symptoms in 
young adults. For instance, when we design the interven-
tions for depressive symptoms, we could add some SC 
components to PA-based interventions or some PA com-
ponents to SC-based interventions. The effect of these 
interventions may be better than the interventions invol-
ving only PA or SC.

Conclusions
LPA and LSC could independently increase the odds of 
depression symptoms among college students and act 
synergistically to increase the odds of depression symp-
toms with an additive interaction. To find a better way 
to resist the risk of depression symptoms, future 
research and clinical intervention could integrate PA 
and SC.
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