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Association between Type and Intensity
of Physical Activity and Depression

Yujin Chang, Kye-Yeung Park, Hwan-Sik Hwang, Hoon-Ki Park*

Department of Family Medicine, Hanyang University College of Medicine, Seoul, Korea

Background: Although numerous studies have indicated that lower levels of physical activity correlate with a high-
er risk of depression, an association between the type of physical activity and depression has not been identified in
Korea. This study aimed to examine whether the type and intensity of physical activity are associated with depres-
sion in Korean adults.

Methods: This cross-sectional study used data from the Korea National Health and Nutrition Examination Survey
(KNHANES). A total of 11,679 individuals were analyzed using multiple logistic regression analyses to identify any
association between the type of physical activity and depressive disorders in the sample subjects.

Results: Measured weekly in units of energy expenditure, known as metabolic equivalents (METs), the amount of
work-related physical activity was higher in individuals with depression according to the Patient Health Question-
naire-9 than the participants without depression (386.7 vs. 206.7 MET-min/wk, P=0.01). Those diagnosed with de-
pression tended to engage in less recreational activity per week (143.7 vs. 316.3 MET-min/wk, P<0.001) than those
without depression. After controlling for covariates, the risk of depression among all participants was 1.012 times
higher with a 100-unit increase in total work-related activity measured in METs (95% confidence interval [CI],
1.006-1.017; P<0.001) and 0.962 times lower with a 100-unit increase in total leisure activity measured in METs (95%
CI, 0.937-0.987; P=0.003).

Conclusion: Different types of physical activity were shown to be differently associated with depressive disorders in
Korean adults. This study might guide in reducing work-related physical activity and increasing leisure activity to
prevent the occurrence of depression.
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INTRODUCTION

Depression is one of the most common and impactful mental illnesses
worldwide and is a leading cause of social crises, including substance
abuse and suicide. The cost of depression in lost productivity is esti-
mated at $1 trillion annually, according to World Health Organization
(WHO) reports.” Therefore, prevention and treatment of depression
are important. Physical activity is a cost-effective and highly accessible
intervention for preventing depression in most adults worldwide.?

In terms of health benefits, physical activity reduces the prevalence
of diseases such as cardiovascular diseases, some cancers, and all-
cause mortality, as well as that of mental diseases, including anxiety
and depressive disorders.”'” The WHO has published guidelines for
different demographic groups with recommendations for types and
intensity levels of physical activity for good health. Physical inactivity
increases the risk of poor health.'"'¥)

Although increased physical activity positively correlates with physi-
cal and mental health, it is difficult for individuals to instinctively un-
derstand and fulfill the recommended types and amounts of physical
activity to meet the guidelines. Many people, including health experts,
have suggested that any type of physical activity is beneficial for health.
However, some studies have verified that work-related physical activity
in other countries and across different age groups is negatively corre-
lated with depressive disorder.*'®

In Korea, associations between the type of physical activity and the
likelihood of depression have not been identified. This study aimed to
examine whether work-related physical activity and recreational activ-
ity were related differently to the depressive mood in subjects, depend-
ing on the intensity of physical activity.

KNHANES VII (2016-2018)
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METHODS

1. Participants, Design, and Setting of the Study

The data for this study were collected during the first and third years
(2016, 2018) of the seventh Korea National Health and Nutrition Ex-
amination Survey (KNHANES), which was conducted in South Korea
by the Korea Centers for Disease Control and Prevention (KCDC).
Since the Patient Health Questionnaire-9 (PHQ-9) survey was not con-
ducted in the second year of the KNHANES VII, 2017 was excluded.
The KNHANES is a national representative cross-sectional survey de-
signed to provide Koreans with not only subjective information about
the general health and nutritional status but also a broad perspective
on health risk behaviors and indicators as well as chronic diseases.
The initial sample included 16,142 individuals who were invited to
participate in the first (2016) and third years (2018) of the seventh
KNHANES. The analysis excluded subjects younger than 19 years
(n=3,074) and those who provided no information on the PHQ ques-
tionnaire (n=700) or any other parts of the survey (n=689). Ultimately,
11,679 participants were eligible for the analysis (5,056 men and 6,623
women) (Figure 1).

The study was approved by the Institutional Review Board on Hu-
man Subjects Research and Ethics Committee at Hanyang University
Seoul Hospital (IRB approval no., 2021-03-057). The requirement for
informed consent from individual patients was omitted because of the
retrospective design of this study.

2. Measures of Depression and Physical Activity

The PHQ-9 is a self-administered instrument comprising nine ques-
tions to screen for major depressive disorder (MDD), based on the Di-
agnostic and Statistical Manual of Mental Disorders, fifth edition. Each

question was scored from 0 to 3 according to the frequency of symp-

KNHANES VIl (2017) was excluded due
to the absence of PHQ-9 survey.

A 4

16,142 Participants KNHANES VII
(2016, 2018)

\ 4

689 Participants who did not respond
to survey were excluded.

A 4

15,453 Participants

A 4

3,774 Participants who are under 19 years
old (n=3,074) of did not respond to PHQ-9
(n=700) survey were excluded.

A4
11,679 Participants
(5,056 men, 6,623 women)

Figure 1. Flow chart of study participants.

PHQ-9 scores under 10
(n=11,044: 4,871 men, 6,173 women)

PHQ-9 scores 10 or more
(n=635: 185 men, 450 women)

KNHANES, Korea National Health and Nutrition
Examination Survey; PHQ-9, Patient Health
Questionnaire-9.
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toms during the 2 weeks preceding the response: 0 (not at all), 1 (sev-
eral days), 2 (more than half of the days), and 3 (nearly every day). Pre-
vious studies have validated a PHQ-9 cut-off score of 10 or higher for
detecting MDD, with a sensitivity of 88% and a specificity of 88%. Ac-
cordingly, a cut-off score of 10 was used to determine depression in
the current study.'”%)

Physical activity was estimated using the Global Physical Activity
Questionnaire (GPAQ), which was developed by the WHO for physical
activity surveillance. Physical activity was calculated as metabolic
equivalent (MET)-min/wk by multiplying the number of minutes of an
activity by its intensity: 8 for vigorous activity and 4 for mild or moderate

Table 1. General characteristics of study participants
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activity. For the purpose of analysis, work-related, leisure, and commut-
ing activities and walking for transport were individually calculated ac-
cording to the level of intensity and compared to one another. The total

activity refers to the sum of each activity reported by the subjects.””

3. Demographic Characteristics of the Study Population and
Variables

Study participants were classified according to their demographic

characteristics, socioeconomic background, medical history, and life-

style. Sex, age, household income, education level, occupation, and

marital status were included as socioeconomic factors. Health-related

Characteristic No depression (N=11,044) Depression (N=635) Total (N=11,679) P-value
Sex <0.001
Men 4,871 (96.8) 185 (3.2) 5,056 (49.5)
Women 6,173 (93.4) 450 (6.6) 6,623 (50.5)
Mean age (y) 47.0+0.3 47.9+0.9 47.0+0.3 0.33
Age group (y) <0.001
19-29 1,207 (93.8) 86 (6.2) 1,296 (16.8)
30-39 1,812 (95.2) 98 (4.8) 1,910 (18.3)
40-49 2,082 (96.5) 77 (3.5) 2,159 (20.6)
50-59 2,090 (95.9) 98 (4.1) 2,188 (20.1)
60-69 1,902 (94.6) 126 (5.4) 2,028 (13.2)
>70 1,836 (93.0) 147 (7.0) 1,983 (11.0)
Household income <0.001
01,2,3 9,080 (96.2) 381(3.8) 9,461 (84.3)
Lowest Q 1,934 (89.1) 253 (10.9) 2,187 (15.7)
Education level <0.001
Middle school or below 3,232 (92.1) 303 (7.9) 3,535 (23.1)
High school 3,646 (95.7) 179 (4.3) 3,825 (36.4)
University or above 4,159 (96.3) 152 (3.7) 4,311 (40.5)
Occupation <0.001
White collar 2,776 (97.2) 85(2.8) 2,861 (27.5)
Pink collar 1,520 (95.8) 74 (4.2) 1,594 (14.7)
Blue collar 2,547 (97.0) 95 (3.0) 2,642 (22.4)
Unemployed or economically inactive 4,183 (91.9) 380 (8.1) 4,563 (35.4)
Marital status <0.001
Unmarried 1,819 (93.7) 133 (6.3) 1,952 (23.5)
Married 7,813 (96.6) 325 (3.4) 8,138 (65.7)
Separated, widowed, or divorced 1,410 (89.0) 177 (11.0) 1,587 (10.9)
Obesity 0.01
Underweight 392 (91.1) 32(8.9 424.(3.9)
Normal 8,605 (95.1) 506 (4.9) 9,111 (78.2)
Obese 1,942 (95.8) 94 (4.2) 2,036 (17.9)
Current smoker <0.001
No 9,053 (95.7) 463 (4.3) 9,516 (78.1)
Yes 1,966 (92.9) 170 (7.1) 2,136 (21.9)
Alcohol use <0.001
No 2,987 (93.4) 233 (6.6) 3,220 (23.2)
Yes 8,057 (95.6) 402 (4.4) 8,459 (76.8)
Comorbid conditions* <0.001
No 6,172 (96.2) 2513.8) 6,423 (61.7)
Yes 4,871 (93.3) 185 (6.7) 5,056 (49.5)

Values are presented as number (%) or mean=standard error.

*Comorbid conditions include hypertension, dyslipidemia, stroke, diabetes, myocardial infarction, angina, arthritis, rheumatoid arthritis, asthma, thyroid gland disorder, any

cancer, chronic renal failure, hepatitis B, hepatitis C, and/or liver cirrhosis.
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factors included obesity and comorbid conditions such as hyperten-
sion, dyslipidemia, stroke, diabetes, myocardial infarction, angina, ar-
thritis, rheumatoid arthritis, asthma, thyroid gland disorder, cancer,
chronic renal failure, hepatitis B, hepatitis C, and liver cirrhosis. Obesi-
ty was assessed by body mass index, and weight status was divided
into three groups: underweight (<18.5 kg/m?*), normal weight (18.5-
24.9 kg/m?), or obese (=25 kg/m?). Lifestyle habits include current
smoking status and alcohol consumption. Current smoking status was
a dichotomous variable reported as current smokers and previous
smokers who had quit smoking or who had never smoked. Alcohol
use was classified as those who consumed alcohol or those who had

never consumed alcohol.

4. Statistical Analysis

To reflect the stratified cluster and systematic sampling of the
KNHANES, we applied weight sampling to consider the complex sam-
pling method. General characteristics were evaluated using the chi-
squared test. Associations between the types of physical activity and
depression were compared using independent complex-sample t-
tests. A multiple logistic regression analysis was conducted to deter-
mine whether each type of activity was related to depressive symp-
toms. All statistical analyses were performed using IBM SPSS ver. 26.0
(IBM Corp., Armonk, NY, USA).

RESULTS

Table 1 shows the general characteristics of the study population. Of
the 11,679 participants, 5,056 men and 6,623 women, 185 men (3.66%)
and 450 women (6.79%) were diagnosed with depression according to
the PHQ-9. The distributions of sex, household income, education
level, occupation, marital status, obesity, smoking status, alcohol use,
and comorbid conditions were significantly different between the two

groups of participants with and without depression.

Table 2. Comparison of amount of PA (MET-min/wk) according to depression
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Table 2 shows the comparative amount of physical activity accord-
ing to depression. The amount of total work-related activity was signifi-
cantly higher in participants with depression than in those without de-
pression (386.7 versus 206.7, P=0.01). Participants in the depression
group were less likely to engage in recreational physical activity than
those without depression (143.7 versus 316.3, P<0.001). The MET val-
ues for walking and transport-based activities were not significantly
different between the two groups (Table 2). According to the intensity
of work-related physical activity, there were significant differences in
moderate work-related physical activity between the two groups, with
MET values being greater in participants with depression (290.1 versus
140.2, P=0.01). The analysis also revealed greater amounts of vigorous
work-related physical activity in the depression group; however, the
difference was not significant (66.5 versus 96.7) (Table 2). Regarding
intensity levels of recreational physical activity, recreational activities
conducted with both vigorous and moderate intensity levels were sig-
nificantly more frequent in participants without depression (153.2 ver-
sus 56.2, P<0.001 for vigorous intensity and 163.1 versus 87.5, P<0.001
for moderate intensity) (Table 2).

Table 3 shows the results of the multivariate logistic regression anal-
ysis of the relationship between physical activity and depression. With
an increase of 100 MET-min/wk in work-related physical activity, the
odds ratio (OR) for depression in participants was 1.01 (95% confi-
dence interval [CI], 1.005-1.015) after adjustment for age, sex, obesity,
smoking status, alcohol use, income, education, marital status, occu-
pation, and comorbid conditions. On the other hand, participants
were less likely to have depression with greater amounts of recreation-
al physical activity (OR, 0.96; 95% CI, 0.64-0.99). Regarding the associ-
ations between work-related activity, recreational physical activity,
and depression, similar findings were noted after further adjustment
for other types of physical activity, in addition to the variables adjusted
in model I. There was no significant association between walking- or

transport-related physical activity and depression.

Variable No depression (N=11,044) Depression (N=635) P-value*

Types of PA

Total work-related PA 206.7+16.5 386.7+70.0 0.01

Total recreational PA 316.3+11.7 143.7+241 <0.001

Transport PA 462.8+10.0 447.8+37.0 0.68

Walking PA 948.3+17.3 885.3+73.8 0.40

Sum of all PA 1,929.1+£32.5 1,866.1+125.9 0.93
Intensity of work-related PA

Vigorous work-related PA 66.5+9.7 96.7+36.5 0.53

Moderate work-related PA 140.2+11.2 290.1+55.6 0.01

Total work-related PA 206.7+16.5 386.7+70.0 0.01
Intensity of recreational PA

Vigorous recreational PA 153.2+8.5 56.2+15.0 <0.001

Moderate recreational PA 163.1+5.3 87.5+13.8 <0.001

Total recreational PA 316.3+11.7 143.7+241 <0.001

Values are presented as mean=standard error.
PA, physical activity; MET, metabolic equivalent.
*By independent complex samples t-test.
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Table 3. Multivariate logistic regression of relationship between amount of PA (MET-min/wk) and depression

Model | Model Il
Variable

OR* (95% Cl) P-value OR* (95% Cl) P-value
Total work-related PA 1.010 (1.005-1.015) <0.001 1.012 (1.006-1.017) <0.001
Vigorous work-related PA 1.007 (1.000-1.015) 0.061 1.010 (1.002-1.018) 0.013
Moderate work-related PA 1.016 (1.008-1.024) <0.001 1.017 (1.008-1.025) <0.001
Total recreational PA 0.964 (0.939-0.989) 0.006 0.962 (0.937-0.987) 0.003
Vigorous recreational PA 0.962 (0.930-0.995) 0.025 0.959 (0.928-0.991) 0.013
Moderate recreational PA 0.951 (0.912-0.991) 0.017 0.946 (0.906-0.988) 0.012
Walking PA 0.995 (0.985-1.006) 0.401 0.997 (0.986-1.009) 0.646
Transport PA 0.994 (0.976-1.012) 0.488 0.997 (0.979-1.015) 0.710

Model | was adjusted for age, sex, obesity, smoking status, alcohol use, income, level of education, marital status, occupation, and comorbid conditions. Model Il was adjusted
further for other types of PA and variables of model I; work-related PA adjusted for recreational PA, walking PA, and transport PA; recreational PA adjusted for work-related PA,
walking PA, and transport PA; walking PA adjusted for work-related PA, recreational PA, and transport PA; and transport PA adjusted for work-related PA, recreational PA, and

walking PA.

PA, physical activity; MET, metabolic equivalent; OR, odds ratio; CI, confidence interval.

*We obtained ORs corresponding to a 100-unit increase in MET values.

DISCUSSION

Our study demonstrated that work-related physical activity and recre-
ational activity were related differently to depression in subjects de-
pending on the intensity of physical activity. Work-related physical ac-
tivity was associated with an increase in the ORs of depression by PHQ
scoring, and both vigorous- and moderate-intensity recreational phys-
ical activity lowered the ORs of depression. The relationship remained
significant after further adjustment for different types of physical activ-
ity. On the other hand, walking or commuting physical activity was not
significantly associated with depression.

This study is the first to consider the differences between types of
physical activity associated with mental health in Korean adults. Physi-
cal activity allows individuals to maintain healthy bodies and provides
a foundation for sound mental health. Increased levels of physical ac-
tivity and exercise are known to improve mental health and prevent
depression in various populations.'**"* Numerous studies have dem-
onstrated that physical activity decreases stress by impacting hormone
levels** and improves anxiety and depression.'>*® However, these
previous studies have been limited to specific groups, such as older
adults™ or college students,” and/or have not distinguished between
types of physical activity to examine their varying effects on mental
health.

An analysis of the relationship between general characteristics and
depression is shown in Table 1. Consistent with the findings of previ-
ous studies, low household income, low education level, and unem-
ployment status were more strongly related to the prevalence of de-
pression.*”

Using a cross-sectional design, we found that work-related physical
activity is negatively related to mood. This finding is consistent with
research indicating that greater amounts of moderate work-related ac-
tivity correlate with a higher prevalence of depression.'” The MET val-
ues of work-related activity and recreational activity were inversely re-
lated to the prevalence of depression. According to the PHQ-9, total
work-related activity was higher by 180 MET-min/wk in subjects with

https://doi.org/10.4082/kjfm.21.0146

depressive disorders. On the other hand, total recreational activity was
lower by 162.95 MET-min/wk in those with depression. These results
suggest that work-related physical activity does not positively affect
depressive mental status. Work-related physical activity was highest in
those with lower levels of education, which could imply that these
subjects have more labor-intensive work than the work done by oth-
ers."”” After adjusting for other covariates, including education and in-
come status, every 100-unit increase in total work-related activity in-
duced the prevalence of depression by 1.010 times (95% CI, 1.005-
1.015; P<0.001). This finding indicates that work-related activity itself
could be associated with the aggravation of depression regardless of
socioeconomic status. Other types of physical activity did not interfere
with the effects of work-related or recreational activity, which present-
ed identical trends in ORs corresponding to a 100-unit increase in
work-related physical activity (OR, 1.012; 95% CI, 1.006-1.017) and
recreational physical activity (OR, 0.962; 95% CI, 0.937-0.987). Total
work-related activity and moderate work-related activity were signifi-
cantly related to depression, whereas vigorous work-related activity
was not statistically significant. This finding is consistent with the re-
sults of previous studies on older adults.'”

Our study has some limitations. The mechanism by which work-re-
lated physical activity affects depressive mood was not identified in
this study. In multivariate linear regression analysis, Vigorous work-re-
lated physical activity was not significantly related to the prevalence of
depression. The ORs of work-related physical activity demonstrated
that any intensity level of work-related activity could contribute to de-
pressive mood. However, moderate work-related physical activity was
more highly associated with depression than vigorous work-related
physical activity (vigorous work: OR, 1.005; 95% CI, 1.001-1.009; mod-
erate work: OR, 1.008; 95% CI, 1.004-1.013). This result might be due to
the small sample size and the small amount of vigorous work-related
activity analyzed. Accordingly, the reasons for the lack of a positive
correlation between the intensity of work-related activities and depres-
sion should be investigated.

Another limitation of this study is its cross-sectional design, which
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could not establish causal relationships between physical activity and
depressive moods. We could not confirm a causal relationship be-
tween physical activity and the prevalence of depression among the
participants. These two phenomena might affect each other recipro-
cally, with depressive people performing less recreational activity,
causing them to be more depressed; greater work-related activity in-
duces stress, leading to greater depressive mood; and depressive peo-
ple experiencing more work-related physical activity. In addition, in
observing only a certain moment in time, this study should not be
used to analyze the effectiveness of physical activity on depression
over a period of time or to establish long-term trends. As self-adminis-
tered tools, the PHQ-9 and GPAQ might have high rates of “false nega-
tives” or “false positives.”

Regardless of intensity level, recreational activity was positively as-
sociated with an improvement in depressive mood. Accordingly, any
kind of recreational physical activity is recommended to provide men-
tal health benefits. In contrast, work-related physical activity should
not aggravate mental health.

In conclusion, this study is the first to show that different types of
physical activity can be differentially associated with depressive mood
disorders in Korean adults. This study provides guidance for reducing
work-related physical activity and increasing recreational physical ac-
tivity to improve mental health and prevent depression. Health-en-
hancing leisure-time physical activity interventions may be needed for
individuals with depressive moods to generate benefits for mental
health. However, further research is required to determine the causal
effect of various types of physical activity on clinical depression in a
prospective manner or to establish the intervention effects of physical

activity to improve depressive mood in specific populations.
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