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Negative cognitive tendencies during depression make a 
person more likely to perceive lower marital satisfaction 
[8], which in turn triggers the breakdown of the marital 
relationship.

Many epidemiological studies convey the same mes-
sage: marriage is good for health and divorce threatens 
physical and mental health [9, 10], but a closer look at 
individual differences reveals a more nuanced view. Tur-
bulent marriages can breed depression and impair health, 
and marital intimacy and happiness are at risk when cou-
ples share unhealthy behaviors [11]. However, in most of 
our previous studies, only the relationship between mari-
tal status and depression has been discussed [12, 13], but 
the impact of marital quality and the marital relationship 
on people’s mental health has been neglected. For most 
people, post-divorce emotional distress is relatively short-
lived [14], and very low marital quality within a marriage 

In recent years, mental health problems have been one of 
the major contributors to the global burden of disease. A 
WHO-commissioned study showed that depression and 
anxiety disorders increased by more than 25% globally 
during the pandemic [1]. Depression is a debilitating ill-
ness that affects individuals and families, and depressive 
states are not only associated with organic problems such 
as chronic low back pain and bouts of headache [2–4], 
but also with behavioral problems such as insomnia and 
idiosyncratic anger [5, 6], and are one of the factors con-
tributing to the deterioration of family interactions [7]. 

BMC Public Health

*Correspondence:
Ying Yu
yuying640109@163.com
1Physical Education Institute, Liaoning Normal University, Dalian  
116029, China

Abstract
Background  Currently, there are many different findings on the relationship between physical activity and 
depression, and there may be differences between genders. This study therefore focused on gender differences to 
understand the relationship between physical activity behaviour and the risk of depression in married individuals.

Methods  15607 married people in the China Family Panel Studies 2020 (CFPS 2020) were used to understand the 
relationship between physical activity and depression risk in different populations, and the chi-square test, Mann-
Whitney U-test, and binary logistic regression were used to explore the relationship between physical activity and 
depression risk in the married population.

Results  527 (6.64%) women were at high risk of depression and 365 (4.76%) men were at high risk of depression; 
physical activity was associated with the risk of depression in the married population, but after incorporating 
demographic and relevant cognitive variables, physical activity was negatively associated with the risk of depression 
in women (OR = 0.94, P < 0.01) but not statistically significant with the risk of depression in men (OR = 0.96, P > 0.05).

Conclusion  Physical activity was directly related to the risk of depression in married women, but not in married men.
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can, on the contrary, lead to lower life satisfaction for 
women [15]. Numerous studies have found that women 
who are troubled by poor marital relationships are at 
greater risk than men [9]. Women have a greater emo-
tional response to negative marital behaviors than men 
[16] and are more likely to constantly evoke memories of 
stressful experiences, which in turn promote depression 
and inflammation [17]. Therefore, it is also necessary to 
pay attention to the depression status of different genders 
in the married population.

Some imaging evidence suggests that higher mari-
tal quality predicts lower levels of depression, especially 
among married women [18]. Even within specific popula-
tions, marital quality influences couples’ levels of depres-
sion as well as other psychological distress to some extent 
[19, 20]. In conclusion, it is necessary to include marital 
quality as an important factor influencing the mental 
health of couples in the study of depression in the mar-
ried population. According to the 2022 survey data, 
China’s depression risk detection rate is as high as 10.6% 
[21]. In addition to this, the crude divorce rate in China 
has been increasing incrementally since 1979, reaching 
a peak of 3.4 per thousand in recent years in 2019 [22]. 
Therefore, in the face of the unpromising depression risk 
detection rate and divorce rate in China, it is necessary 
to explore the relationship between marital relation-
ships and individual depression from a more nuanced 
perspective and to understand the role played by gender 
differences, to provide a theoretical basis for maintaining 
happy and harmonious intimate relationships and safe-
guarding the psychological health of family members.

In response to the issue of mental health promotion, 
many foreign studies have identified the positive effects 
of physical exercise on different groups [23, 24], and 
exercise prescription has begun to be applied in clinical 
studies of depression in different populations [25, 26]. 
A mixture of moderate-intensity aerobic and anaerobic 
exercise [27], positive yoga [28], tai chi [29], and numer-
ous other forms of physical exercise are effective in the 
prevention and treatment of depression. Currently, 
numerous studies are exploring the factors influencing 
people’s physical activity behavior, of which marital sta-
tus can often be of interest to researchers. Studies have 
shown that marital status has a negative effect on indi-
viduals’ participation in physical activity [30], with youth 
with spouses participating in physical activity signifi-
cantly less frequently than youth without spouses [31]. 
However, it has also been suggested that good marital 
status can promote individuals’ participation in physical 
activity [32]. In some more in-depth studies, both marital 
support and stress have been found to be associated with 
more frequent exercise and the odds of walking, suggest-
ing that the influence of marital quality in this is complex 
[33]. In addition to this, gender also differs in the sporting 

behavior of the married population. Married women 
tend to engage in less physical activity than married men 
[34]. And these subtle differences are not reflected in the 
unmarried group [35]. Although the role of marital qual-
ity is complex, what can be determined is that for the in-
married group, marital quality is one of the important 
influences on their physical activity behavior.

In summary, the marital relationship is one of the most 
important factors influencing health behaviors and well-
being [36], and it has an impact on depression levels as 
well as physical activity behaviors in the married group. 
Although an association between physical activity and 
depression has also been demonstrated in the unmarried 
group, the influence of spouses on each other’s emotional 
support as well as on health behaviors such as physical 
activity is specific to the in-marriage group. Therefore, 
marital quality plays a role in the relationship between 
depression and physical activity that distinguishes it from 
the unmarried group. While research on the relation-
ship between physical activity and depression in China 
has focused on students and the elderly, there is limited 
research exploring the relationship between physical 
activity and depression in the married group from an 
intimacy perspective. Accordingly, this study uses the 
2020 China Family Panel Studies (CFPS) as the sample 
source and focuses on the relationship between physi-
cal activity behavior and depressive mood in the married 
group based on cross-sectional data of the married group 
in China. The study also focuses on gender differences in 
the field of mental health and provides an empirical basis 
for reducing the risk of depression and improving psy-
chological quality in the married population.

Study design
Data sources
This study uses data from the 2020 cross-section of the 
China Family Panel Studies (CFPS 2020) conducted by 
the Institute of Social Science Survey (ISSS) at Peking 
University, a large-scale, multidisciplinary social survey 
that focuses on family relationships, family dynamics, 
and health. The 2020 CFPS has a sample size of 28,590 
individuals at the individual level. 28,590 individuals, 
with 15,607 complete samples retained for this study 
after sequentially removing 3,734 interrupted and incom-
plete interviews, and 9,249 samples that were inappli-
cable or missing for any of the questions related to this 
study.

Selection of variables
All selection variables are shown in Table  1 below. 
Depressed mood was selected as the dependent vari-
able measure, which was based on eight items from the 
Center for Epidemiological Studies Depression Scale 
(CES-D), entitled “Indicate how often various feelings 



Page 3 of 11Ni and Yu BMC Public Health          (2024) 24:829 

or behaviors occurred in the past week”, including “I feel 
depressed”, “I find it hard to do anything”, “I don’t sleep 
well”, “I feel happy”, “I feel lonely”, “I feel like I’m not in a 
good mood”, “I feel lonely”, “I am happy with my life”, “I 
feel sad and upset” and “I don’t feel like I can go on with 
my life”. The scale has four levels, which are ‘Hardly ever 
(less than a day), some of the time (1–2 days), often (3–4 
days), and most of the time (5–7 days)’, and are assigned 
values on a scale of 1 to 4(the reverse question was trans-
posed), with higher total values indicating a greater risk 
of depression. The total scores for the 8 question items 
ranged from 8 to 32, with a median of 20 used as the 
cut-off value. When a number slightly larger than 20 was 
used as the cut-off value, there was no substantial change 
in the statistical results, indicating that the cut-off value 
of 20 was robust. Therefore, it was finally determined that 
those with a total score greater than 20 were in the high-
risk group and the rest were in the low-risk group.

The question “frequency of physical exercise” was 
selected as the basis for the independent variable indica-
tor, which is “excluding cycling and walking for the single 
purpose of going to and from work, how often did you 
participate in physical fitness and leisure activities in the 
past 12 months?“. According to the options, there are 8 
groups, and “never participate” is assigned as 0, “on aver-
age less than once a month” is assigned as 1, “on average 
more than once a month, but less than once a week” is 
assigned as 2, “on average 1–2 times a week” is assigned 

as 3, “on average 3–4 times a week” is assigned as 4, “on 
average 5 times a week and more” is assigned as 5, “once 
a day” is assigned as 6, and “twice a day and more” is 
assigned as 7.

To understand the nature of the relationship between 
physical activity and the risk of depression in the in-mar-
riage group, proximal factors that have a strong relation-
ship with physical behavior and psychological status in 
the in-marriage group were also included in the study. 
According to existing studies, depression levels among 
Chinese residents are related to age, gender, marital sta-
tus, work status, and relationship satisfaction with spouse 
[37, 38]. Urban-rural differences, educational level, eco-
nomic status, and social status have also been shown 
to play an influence on physical activity and depression 
[39]. Depression as a psychological perception cannot be 
separated from the influence of subjective psychological 
evaluation indicators such as happiness, life satisfaction, 
and health perception [40, 41]. Therefore, by combining 
the above studies, it was decided that the four aspects of 
basic personal situation, intra-marital relationship, life 
feeling and social relationship would also be included in 
the study. The specific indicators were chosen as shown 
in Table  1 below. Among them, marital satisfaction, 
satisfaction with the other party’s economic contribu-
tion, satisfaction with the other party’s contribution to 
household chores, life satisfaction, self-perceived health, 
and subjective social status are level 5 indicators, with 

Table 1  Demonstration of each variable
Dimensionality Variables Variable description M ± SD
Basics Risk of depression 1 = “Low risk”; 2 = “High risk” 1.68 ± 0.51

Frequency of exercise 0 = “Never”; 1 = “On average, less than once a month”; 2 = “On average, more than 
once a month, but less than once a week”; 3 = “On average, 1–2 times a week”; 4 
= “On average, 3–4 times a week”; 5 = “On average, 5 times a week and more”; 6 = 
“Once a day”; 7 = “Twice a day and more”

1.51 ± 2.36

Age 1 = “Youth”; 2 = “Middle age”; 3 = “Old age” 1.88 ± 0.78
Gender 1="Male”; 2="Female” 1.51 ± 0.50
Place of residence 1="Town”; 2="Village” 1.49 ± 0.50
Region 1="East”; 2="Central”; 3="West”; 4="North East” 2.22 ± 1.05
Are highly educated 0="No”; 1="Yes” 0.12 ± 0.32
Active status or not 0="No”; 1="Yes” 0.78 ± 0.42
Children under 16 years of age 0="No”; 1="Yes” 1.41 ± 1.44

Marital relationship Marital satisfaction 1 ∼ 5 assignment; 1 means very unsatisfied, 5 means very satisfied 4.48 ± 0.85
Satisfaction with the economic 
contribution of the other party

1 ∼ 5 assignment; 1 means very unsatisfied, 5 means very satisfied 4.28 ± 0.10

Satisfaction with each other’s 
contribution to household 
chores

1 ∼ 5 assignment; 1 means very dissatisfied, 5 means very satisfied 4.16 ± 1.13

Life feelings Life satisfaction 1 to 5 assignment; 1 = “Very dissatisfied”, 5 = “Very satisfied” 4.14 ± 0.80
Subjective well-being 0 ∼ 10 assignment; 0 is the lowest, 10 is the highest 7.57 ± 2.05
Self-perceived health 1= “Unhealthy”; 2= “Fair”; 3= “Relatively healthy”; 4= “Very healthy”; 5= “very 

healthy”
3.00 ± 1.20

Social relations Subjective human relations 0 ∼ 10 assignment; 0 is the lowest, 10 is the highest 7.13 ± 1.90
Subjective social status 1 ∼ 5 assignment; 1 means very low, 5 means very high 3.16 ± 1.05
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1 representing the lowest degree and 5 representing the 
highest degree. Subjective well-being and subjective per-
sonhood are 11-level indicators, with 0 representing the 
lowest degree and 10 representing the highest degree.

Mathematical statistics
A chi-square test with the Mann-Whitney U test was 
used to compare groups using spss27.0 and a binary 
logistic regression analysis was conducted to explore 
the relationship between physical activity and the risk of 
depression in each gender. The test level was α = 0.05.

Analysis of results
Overview of the study population
As shown in Table  2, among the 15,607 study subjects, 
a total of 892 were at high risk of depression, including 
527 women and 365 men, and the proportion of women 
at high risk of depression was higher than that of men. A 
chi-square test was carried out to stratify the populations 
and showed that the difference was not statistically sig-
nificant for the female group only in terms of work status, 
and for the male group in terms of work status and chil-
dren under 16 years of age, while the rest of the indica-
tors were statistically significant.

The distribution of depression risk was similar between 
females and males in terms of age, place of residence, 
region, and education, with higher levels of depres-
sion risk in the western region, rural areas, low educa-
tion levels, and middle-aged and older groups. Only the 
female group had a statistically significant risk of depres-
sion in terms of children under 16 years of age, and the 

married female group with no children under 16 years of 
age showed higher levels of depression. In terms of work 
status, although neither was statistically significant, the 
depression levels were higher in the unemployed male 
group compared to the female group.

Depression risk based on comparison of indicators
Mann-Whitney U test was conducted to understand the 
relationship between the risk of depression and various 
psycho-cognitive factors and the comparative results are 
shown in Table 3, the difference in subjective social sta-
tus in the married group of females was not statistically 
significant and there was a high significant difference in 
the rest of the variables. The male in-marriage group had 
highly significant differences in all variables.

Gender-based comparison of the indicators
To explore whether there are gender differences in each 
indicator, gender was used as the dependent variable 
(1 = male, 2 = female), and separate comparisons were 
made between the low-risk group of depression and the 
high-risk group of depression again separately, and the 
results of these comparisons are shown in Table 4 below. 
In the low-risk group, gender differences were significant 
to varying degrees in frequency of exercise, marital sat-
isfaction, satisfaction with the other person’s financial 
contribution, satisfaction with the other person’s house-
hold contribution, subjective well-being, and self-per-
ceived health. In the high-risk group, gender differences 
were significant to varying degrees in marital satisfac-
tion, satisfaction with each other’s financial contribution, 

Table 2  Comparison of populations at risk of depression
Variables Group Female Male

Number of 
people

Number of 
people at high 
risk

χ2 Number of 
people

Number of 
people at high 
risk

χ2

Age Youth 3216 130 (4.04%) 63.20*** 2579 86 (3.33%) 17.78***
Middle age 2964 232 (7.83%) 2907 164 (5.64%)
Elderly 1757 165 (9.39%) 2184 115 (5.27%)

Place of 
residence

Towns 4097 217 (5.30%) 24.65*** 3879 130 (3.35%) 34.30***
Countryside 3840 310 (8.07%) 3791 235 (6.20%)

Region East 2589 119 (4.60%) 28.83*** 2557 79 (3.09%) 33.41***
Central 1994 139 (6.97%) 1911 89 (4.66%)
Western 2247 186 (8.28%) 2227 148 (6.65%)
North East 1107 83 (7.50%) 975 49 (5.03%)

Higher 
Education

No 7002 497 (7.10%) 20.13*** 6751 342 (5.07%) 11.73***
Yes 935 30 (3.21%) 919 23 (2.50%)

Are you in 
business

No 2357 169 (7.17%) 1.52 1150 61 (5.30%) 0.89
Yes 5580 358 (6.42%) 6520 304 (4.67%)

Have children 
under 16 years 
of age

No 2424 199 (8.21%) 13.87*** 2421 126 (5.20%) 1.55
Yes 5513 328 (5.95%) 5249 239 (4.55%)

Total 7937 527 (6.64%) 7670 365 (4.76%)
Note: ***P < 0.001
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satisfaction with each other’s housework contribution, 
self-perceived health, and subjective social status. It is 
noteworthy that the frequency of exercise showed highly 
significant gender differences in the low-risk group, 
while no significant gender differences were seen in the 
high-risk group. Once again, this suggests that it is nec-
essary to differentiate between genders for the study of 
the relationship between physical activity and the risk of 
depression.

Relationship between physical activity and risk of 
depression in married groups
To further understand the relationship between the fre-
quency of physical activity and risk of depression, binary 
logistic regression analyses were conducted with risk 
of depression as the dependent variable (1 = low risk, 
2 = high risk) and frequency of exercise as the indepen-
dent variable, as well as indicators screened by previ-
ous between-group comparisons, and the final results 
are shown in Table  5. The association of frequency of 
exercise with depression in women was statistically sig-
nificant (OR = 0.94, 95%CI = 0.89 ∼ 0.98, P < 0.01), but the 
association with depression in men was not statistically 
significant (OR = 0.96,95%CI = 0.92 ∼ 1.02, P = 0.176). 
Compared with young women, middle-aged women, and 

older women were at higher risk of depression, and the 
association between age and depression was not signifi-
cant in the male population. For both women and men, 
the risk of depression was higher in the rural group com-
pared to the urban group, and the risk of depression was 
higher in the rest of the region compared to the eastern 
region.

In terms of related cognitive indicators, life satisfaction, 
subjective well-being, and self-perceived health were sig-
nificantly associated with the risk of depression in both 
groups, with higher levels of life satisfaction, subjective 
well-being, or self-perceived health being associated with 
a lower risk of depression. In addition to this, marital 
satisfaction was associated with the risk of depression in 
women, and the higher the marital satisfaction, the lower 
the risk of depression, while the risk of depression in men 
was not significantly associated with marital satisfaction. 
The risk of depression in the male group was associated 
with subjective human relations, whereas the risk of 
depression in the female group was not associated with 
subjective human relations.

Table 3  Depression risk based on comparison of indicators
Variables Female Male

Low risk High risk Z Low risk High risk Z
Frequency of exercise 3997.39 3569.81 -5.02*** 3855.32 3438.92 -4.14***
Marital satisfaction 4031.79 3086.17 -10.28*** 3867.54 3194.22 -7.52***
Satisfaction with the economic contribution of the other party 4033.72 3059.06 -10.23*** 3872.55 3093.94 -7.76***
Satisfaction with each other’s contribution to household chores 4009.04 3405.97 -6.13*** 3871.39 3117.11 -7.81***
Life satisfaction 4056.34 2740.90 -13.08*** 3891.71 2710.43 -10.26***
Subjective well-being 4069.16 2560.73 -14.90*** 3914.80 2248.34 -14.33***
Self-perceived health 4078.07 2435.36 -16.74*** 3900.04 2543.79 -12.05***
Subjective Human Relations 4005.28 3458.92 -5.40*** 3861.82 3308.75 -4.76***
Subjective social status 3967.57 3989.17 -0.22 3855.34 3438.38 -3.75***
Total number of people 7410 527 7305 365
Note: ***P < 0.001

Table 4  Comparison of gender-based indicators
Variables Low risk High risk

Female male Z Female male Z
Frequency of exercise 7272.50 7444.73 -2.92** 442.03 452.95 -0.86
Marital satisfaction 6688.42 8037.21 -23.23*** 405.89 505.13 -6.11***
Satisfaction with the economic contribution of the other party 6800.99 7923.02 -18.10*** 413.71 493.84 -4.79***
Satisfaction with each other’s contribution to household chores 6172.96 8560.07 -37.77*** 395.70 519.85 -7.41***
Life satisfaction 7301.52 7415.29 -1.68 439.56 456.52 -0.98
Subjective well-being 7285.68 7431.36 -2.13* 445.74 447.59 -0.11
Self-perceived health 7096.20 7623.57 -7.96*** 425.96 476.16 -3.06**
Subjective Human Relations 7350.77 7365.33 -0.21 446.90 445.92 -0.06
Subjective social status 7345.35 7370.84 -0.39 464.21 420.92 -2.54*
Total number of people 7410 7305 527 365
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Discussion
The study found that the frequency of physical activity 
was significantly correlated with the risk of depression 
in the married group. After incorporating demographic 
indicators and some subjective cognitive indicators, the 
risk of depression among married women remained 
associated with exercise frequency, but the relationship 
between the risk of depression and exercise frequency 
among married men was not statistically significant.

Gender differences in depression risk
In this study, the gender differences regarding the risk 
of depression in the married group were the same as in 
other national studies, with women having a higher rate 
of depressive disorders than men [42–44], and the rea-
sons for this can be explored in three main ways based on 
previous studies.

First, physiological reasons. For example, women have 
lower levels of 5-hydroxytryptamine, which is a neu-
rotransmitter that gives pleasure [45], or reproductive 
depression caused by hormonal changes such as the 
menstrual cycle, pregnancy, and menopause.

Secondly, socio-sexual factors. Women under social 
gender roles have higher stress levels and feelings of help-
lessness [46] and are more likely to fall into a contempla-
tive pattern of repressed emotions. It has been found that 
women need to constantly internalize anger and frustra-
tion under the pressure of traditional gender perceptions, 
which leads to their higher rates of depressive disorders 
or negative emotions [47]. This view can be reflected in 
many ways. For example, society’s excessive attention to 

women’s looks and body image [48]; the fact that women 
are less likely than men to be selected for promotion and 
prestigious positions throughout their careers [49]; and 
society’s expectation that women should be able to play 
the roles of good wives and mothers [50] are all events 
that intensify women’s stress in life and affect their men-
tal health. In the process of modern gender concepts 
emphasizing equality between men and women, gender 
equalization will protect girls’ mental health by alleviat-
ing the conflict of gender concepts and female inferior-
ity in the transition period [51]. Therefore, the regulation 
of gender concepts has a non-negligible role in women’s 
mental health. However, some empirical studies have 
shown that gender role stereotypes are reinforced when 
people enter marriage [52, 53] and continue into parent-
hood [54]. In addition to this, according to the gender 
display perspective, social gender role norms anticipate 
male and female behavior, and when a woman deviates 
from or violates this expectation, to balance the couple’s 
relationship, she maintains a more traditional view of 
gender and takes on more domestic work as compensa-
tion [55, 56]. Therefore, married women are more likely 
to favor traditional gender concepts.

In addition to this, although the effect of two mari-
tal indicators, financial satisfaction with the other per-
son and satisfaction with the other person’s household 
chores, on the risk of depression is not statistically sig-
nificant, it has been shown that perceived fairness in the 
division of household labor is negatively correlated with 
depression among working married women [57] and has 
been shown to alleviate women’s postpartum depressive 

Table 5  Binary logistic regression analysis of exercise and risk of depression [OR (OR 95% CI)
Variables Female Male
Frequency of exercise 0.94(0.89 ∼ 0.98)** 0.96(0.92 ∼ 1.02)
Middle age 1.38(1.07 ∼ 1.78)* 1.25 (0.93 ∼ 1.66)
Elderly 1.87(1.40 ∼ 2.49)*** 1.20 (0.87 ∼ 1.67)
Countryside 1.30(1.06 ∼ 1.59)* 1.59 (1.25 ∼ 2.03)***
Central 1.55(1.19 ∼ 2.03)** 1.55 (1.13 ∼ 2.14)**
Western 1.69(1.31 ∼ 2.19)*** 1.73 (1.28 ∼ 2.33)***
North East 1.67(1.23 ∼ 2.28)** 2.00 (1.36 ∼ 2.94)***
Have any children under 16 years of age
Yes 0.85(0.69 ∼ 1.05)
Educated or not
Yes 0.78(0.51 ∼ 1.18) 0.84 (0.52 ∼ 1.33)
Marital satisfaction 0.85(0.76 ∼ 0.95)** 0.90 (0.78 ∼ 1.05)
Economic satisfaction of the other party 0.92(0.83 ∼ 1.02) 0.95 (0.83 ∼ 1.08)
Satisfaction with each other's household chores 1.04(0.95 ∼ 1.14) 0.88 (0.76 ∼ 1.02)
Life satisfaction 0.70(0.62 ∼ 0.80)*** 0.73 (0.63 ∼ 0.85)***
Subjective well-being 0.82(0.78 ∼ 0.87)*** 0.75 (0.71 ∼ 0.80)***
Self-perceived health 0.61(0.56 ∼ 0.67)*** 0.64 (0.58 ∼ 0.71)***
Subjective human relations 1.04(0.98 ∼ 1.09) 1.08 (1.02 ∼ 1.15)*
Subjective social status 1.08 (0.96 ∼ 1.22)
Note: *P < 0.05, **P < 0.01, ***P < 0.001
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symptoms [58]. Economic satisfaction has also been 
shown to moderate levels of perceived family support 
depression in some populations [59]. Some other studies 
have also suggested that when men earn more than their 
spouses, provide for the family well, and the dual role of 
the wife is difficult to balance, men would prefer women 
to take on traditional roles and fulfill traditional family 
responsibilities such as housework and childcare [60]. 
In conclusion, the two indicators of financial satisfaction 
with the other person and satisfaction with the other per-
son’s housework may also have an impact on depression 
among married women in some cases.

Third, men’s depressive symptoms are more likely to be 
overlooked when self-reported or diagnosed [61]. Gen-
der roles not only influence women’s mental health but 
also men’s self-reports of depressive symptoms. Although 
men are diagnosed with depression at half the rate of 
women in existing studies, they die by suicide three to 
four times more often than women, and the process of 
gender role socialization affects the way some boys and 
men express depression [62]. There are several reasons 
for this, such as the tension between traditional mascu-
line norms and the expression of emotions, and the ten-
dency to reach out for help only when internal resources 
are exhausted and depressive symptoms are severe [63]. 
In addition to this, the diagnostic labels for depressive 
symptoms include words such as low mood, irritability, 
and restlessness that are not recognized because they 
go against the norms of their ideal masculinity, prefer-
ring instead to acknowledge stressfulness, overwhelm, 
etc. [64].. In sum, traditional norms of masculinity pre-
vent men from actively reporting depressive symptoms, 
resulting in lower rates of detection of depressive symp-
toms in men than in women in numerous self-report 
studies.

Relationship between physical activity and depression
The extremely significant correlation between frequency 
of physical activity and risk of depression in both the 
married male and married female samples, before the 
inclusion of other variables, is consistent with the find-
ings of several previous studies. There is now a lot of evi-
dence on the relationship between physical activity and 
depression, mainly in two areas.

On the one hand, it is believed that physical activity 
has a depressive inhibitory effect. For example, in animal 
experiments, physical exercise can promote the elevation 
of the levels of antioxidant enzymes, brain-derived neu-
rofactors, etc., and reduce the level of cortisol with the 
reduction of inflammation in brain tissue [65]. Neuro-
biology has shown that exercise increases the volume of 
grey matter in the brain, improves the microstructure of 
white matter, and is associated with functional connec-
tivity in brain regions associated with major depression 

[66]. In addition to this, the social benefits of physi-
cal activity can also intervene in depression levels. For 
example, physical activity exerts depressive inhibition by 
strengthening an individual’s self-concept and enhancing 
perceived levels of social support [67]. Sedentary behav-
ior is now recognized as a causative factor for negative 
emotions or psychological disorders in numerous studies 
[68–70], and in studies of Chinese residents, regular, sus-
tained physical activity [71] or moderate to high-inten-
sity physical activity [72] can serve as a protective factor 
against depressive symptoms. Physical activity is one of 
the most important ways to effectively reduce sedentary 
time and increase the level of physical activity, so physical 
activity behaviors have been considered as one of the fac-
tors to reduce the level of depression and promote men-
tal health.

On the other hand, it has also been suggested that 
negative emotions can reduce people’s motivation to be 
physically active. Physical activity or fitness may prevent 
depression, apparently because participants with higher 
levels of physical activity and fitness were less likely to 
report high levels of depressive symptoms [73]. That is, 
depressive symptoms may inhibit people’s motivation to 
engage in physical activity. This idea is also reflected in 
older age groups, where greater social isolation in older 
men and women is associated with reduced daily physi-
cal activity and increased sedentary time, and thus dif-
ferences in physical activity may lead to increased health 
risks [74].

Gender differences in physical activity and depression 
correlations
After incorporating other relevant indicators, the correla-
tion between physical activity and the risk of depression 
in married women remained significant, but the associa-
tion with the risk of depression in men was not statisti-
cally significant, which was analyzed in the context of the 
aforementioned differences between the sexes for the fol-
lowing reasons.

First, the biological mechanisms generated by physi-
cal activity are more prominent for the female popula-
tion. In an experiment on rats with vascular dementia, it 
was found that treadmill exercise, whether voluntary or 
mandatory, up-regulated their dopamine and 5-hydroxy-
tryptamine levels to protect cognition [75], which has 
a compensatory mechanism for the lower turnover of 
5-hydroxytryptamine levels in women [76]. In addition 
to this, under the same workload, the sympathetic nerve 
activity is more active in females, and the levels of nor-
epinephrine, epinephrine, and glucose are significantly 
higher than those of males, whereas there is no difference 
between the two indicators at rest [77]. Thus, the mod-
erating effect of physical activity on certain physiologi-
cal levels was more prominent in the female group than 
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in the male group, and the correlation between physi-
cal activity and the risk of depression in women became 
more significant.

Secondly, men under marital structure face societal 
pressures that distinguish them from women. The tradi-
tional marriage script requires men to take on the role of 
“breadwinner,” which gives them decision-making power 
in the family but also puts them under correspond-
ing family pressure. For example, when unemployment 
affects people’s psychological well-being by depriving 
them of social contacts outside the home and the poten-
tial benefits of personal status [78], gender roles have a 
mediating effect on the anxiety of unemployed females, 
but can exacerbate negative emotions in groups of unem-
ployed males [79]. In marital relationships, the female 
sample reported higher self-related relationship stress, 
while the male sample reported higher external stress, 
including transport problems, work stress, relation-
ships with leaders, and the environment [80]. Therefore, 
objective pressures from external sources hardly make 
physical activity directly related to their mood states but 
rather manifest themselves in moderating depression 
levels by enhancing personal perceived factors such as 
well-being, life satisfaction, and improving interpersonal 
relationships.

Again, differences in motivation and expectations for 
physical activity between the sexes resulted in different 
interventions for depression. In a survey of gender differ-
ences, women’s motivations for physical activity mostly 
focused on direct physical benefits such as appearance, 
improved health, and weight control, whereas men 
wanted to socialize, gain social recognition, enjoyment, 
and invisible benefits such as strength through physical 
activity [81]. Women’s expectations of physical activity 
are easier to obtain and quantify than men’s, and a good 
exercise experience has a more direct effect on negative 
emotions, whereas men’s expectations of exercise require 
a longer perceptual process and are ambiguously mea-
sured, making it difficult to obtain a definitive emotional 
experience, which resulted in a nonsignificant direct cor-
relation between physical activity and depression in men.

Finally, lower self-reported rates of high depression risk 
among married men resulted in a less significant effect 
of physical activity. The marital relationship is one of 
the most important factors influencing the psychologi-
cal state of both spouses. In most national samples, mar-
ried groups are more likely to be happy than unmarried 
groups, and in-marriage status is a favorable indicator 
of well-being indices in men, but not in female samples 
[82]. Upon entering marital status, both partners receive 
care and support from their spouses, and women pro-
vide much more care and support than they receive [83]. 
Data from a survey in rural China showed that unmar-
ried men had higher levels of depression, aggression, low 

self-esteem, and suicidal tendencies that worsened with 
age, compared to married men who remained stable [84]. 
However, tendencies such as men’s reluctance to disclose 
emotional problems to outsiders versus resolving them 
on their own, influenced by gender roles [85], can also 
affect the veracity of their self-reports. This somewhat 
narrows the sample of men at high risk of depression, 
which in turn is associated with less than significant cor-
relations with some of the indicators.

Conclusion
Although studies have confirmed the relationship 
between physical activity and depression levels in vari-
ous populations, as well as studies that have taken mari-
tal status into account, there is a limited empirical basis 
for studying the married group in terms of gender dif-
ferences. The present study demonstrates a negative 
relationship between physical activity and depression in 
marital relationships, especially with depression levels in 
married women, and enriches the research on positive 
psychology and women’s psychology. This is of theoreti-
cal significance to help in-married women alleviate their 
negative emotions and enhance the happiness of their 
marital life. Although the relationship between physi-
cal activity and the level of depression in married men 
was not significant when other variables were added, the 
depressive state of the spouse may affect the fulfillment 
of family functioning and reduce marital satisfaction, so 
physical activity may have a role in play in dissipating 
some of the emotional problems and maintaining family 
harmony.

Based on this, it is appealed to all sectors of society to 
pay more attention to women’s mental health and the 
positive benefits of physical exercise for married women, 
promote the improvement of the social support system 
for women’s participation in sports, and enrich material, 
opportunity, and cultural resources. Actively promot-
ing married women with dual family and social respon-
sibilities with development pathways to release negative 
emotions and enhance their sense of well-being and 
fulfillment through physical exercise. Advocating for 
attention to the impact of marriage quality on the psy-
chological state of both genders, we try to increase emo-
tional links and mobilize the family atmosphere through 
regular physical exercise, especially sports activities that 
require the joint participation of both parties and actively 
play the role of intimate relationships in regulating men-
tal health.
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