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Differences in Physical Activity According to Age and
Depression: Based on the 2014-2017 Korea National
Health and Nutrition Examination Survey
Saeheon Jang, MD
Department of Psychiatry, Bong Seng Memorial Hospital, Busan, Korea

Background: The effects of physical activity on health vary depending on the individual’s age and the intensity and
quality of physical activity. Hence, this study examined how the quality and intensity of physical activity are correlated
with depression according to age.
Methods: The current study used data from the 5th (2014-2015) to the 6th (2016-2017) Korea National Health and
Nutrition Examination Survey. A total of 27,119 individuals over the age of 12 were selected. Variables such as adherence to aerobic physical activity guidelines and number of daily hours spent sitting, working (vigorous or moderate),
at leisure (vigorous or moderate), moving (vigorous or moderate), practicing strength training, and walking were
compared between groups with or without depression for two consecutive weeks by considering three age groups
(adolescents, adults, and older adults).
Results: Compliance with aerobic physical activity guidelines, vigorous work time in older adults and weekly walking
in both adults and older adults were higher in the group without depression than in the group with depression. Meanwhile, the group with depression spent more time sitting than the adolescent group.
Conclusion: For adults aged 19 and older, meeting physical activity guidelines and walking regularly can help prevent
mental illnesses such as depression. Adolescents can improve their mental health by reducing the amount of time they
spend sitting. Further research is needed to confirm the relation between physical activity and depression prevention
measures by utilizing advanced information communication technologies and physical activity measurement methods.
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INTRODUCTION
Physical activity is defined as “the movement of the
body in which the skeletal muscles contract and expend
more energy than at rest”. This means simple physical
movements. But, recently, physical activity is considered
to be “movements of the body to promote health” rather
than simple movements [1,2]. This means that even unstructured movements, rather than planned, structured,
repetitive body movements such as exercise, reduce
functional limitations and provide opportunities for
people to lead an active life.

Opportunities to participate in physical activity are
decreasing due to the changing characteristics of modern society (for example, increased white collar workers,
working from home, increased study time be adolescents, etc.). This lack of physical activity causes not only
physical health such as obesity and chronic diseases, but
also mental health abnormalities [3-5]. According to a
2016 survey [6], the estimated global rate of inactivity
is 27.5% of adults and 81% of adolescents, which do not
meet the World Health Organization (WHO) recommendations in 2010 [7]. Similar results were also found in
epidemiologic studies in the United States [8] Accord-
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ingly, not only the WHO [9], but also Korea [10] published guidelines for physical activity one after another.
Health problems related to lack of physical activity
should be recognized at all ages, but the effects of physical activity on health by age may be different [11,12].
Also, depending on the type of physical activity, there
may be differences in the effect on physical diseases and
mental problems. According to a study by Park et al. [13],
it was reported that the regularity of physical activity
had a positive effect on depression rather than exercise
time and aerobic exercise rather than strength exercise.
Therefore, recommended physical activity should also
be applied separately by age group and health problem
area.
The purpose of this study is to check the effect of
physical activity on depression by age group through the
data of the National Nutrition Assessment.

MATERIALS AND METHODS
This study used data from the Korea National Health
and Nutrition Examination Survey (KNHANES) conducted by the Korea Centers for Disease Control and
Prevention (KCDC) over the period 2014 to 2017, which
surveyed individuals about their work-related moving
activity, leisure-related vigorous-intensity and moderateintensity physical activity for 1 week, and the amount of
time usually spent sitting in a day. The KNHANES has
been conducted periodically to assess the health and nutritional status of the Korean civilian non-institutionalized population and held annually from the beginning of
4th (2007-2009) Survey. The KNHANES encompasses
a health interview survey, a health examination survey
and a nutrition survey conducted by trained investigators. A total of 31,207 (7,550 in 2014, 7,380 in 2015, 8,150
in 2016, and 8,127 in 2017) were included in this study.
The survey participation rate was about 75% to 78%.
This study was conducted after obtaining the approval
of the Institutional Review Board of Bong Seng Memorial Hospital in Busan, Korea (BSIRB-2022-001).
Discrete variables such as sex and depressed status,
were evaluated using the chi-square test. Statistical significance of this study was defined as p-value <0.05 in both
directions, and all statistical analyzes were performed using IBM SPSS 23.0 (IBM Corp., Armonk, NY, USA).
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RESULTS
Table 1 shows the demographic and clinical characteristics. A total of 27,119 individuals over the age of 12
were selected. The average age by group was 14.9 years
for adolescent, 43.8 years for adults, and 72.8 years for
the elderly. The male to female ratio was 52.5% in the
adolescent group, 43.9% in the adult group, and 43.4% in
the elderly group.
The sum of the percentage of respondents who answered ‘bad’ and ‘very bad’ for subjective health status
was 4.3% in the adolescent group, 14.6% in the adult
group, and 30.4% in the elderly group. In the questionnaire about activity restrictions, the proportion of
respondents who answered that they had activity restrictions was 1.6% in the youth group, 5.1% in the adult
group, and 16.9% in the elderly group. In particular,
among the causes of activity restriction, the proportion
of cases caused by emotional problems such as anxiety
and depression were 0.3% in the adolescent group, 0.8%
in the adult group, and 0.8% in the elderly group.
The percentage of respondents who answered ‘yes’ to
the questionnaire about whether they felt depressed for
more than two weeks in a row (hereafter, the depression
group) was 7.7% in the adolescent group and 12.0% in
the adult group. It was found to be 16.8% in the elderly
group.
In aerobic physical activity (2 hours and 30 minutes
of moderate-intensity physical activity or more than 1
hour and 15 minutes of vigorous-intensity physical activity per week, or a mixture of moderate-intensity and
high-intensity physical activity [1 minute of vigorous
intensity is 2 minutes of moderate intensity] equivalent
to each activity per week), the practice rate was 72.3%
in the youth group, 50.9% in the adult group, and 33.9%
in the elderly group. The average daily sitting time was
10.7 hours in the adolescent group, 7.8 hours in the adult
group, and 7.9 hours in the elderly group, which was
statistically significantly longer in the adolescent group.
Physical activity related to work was found to be less
in the adolescent group than in the adult group and the
elderly group. There was no difference between the age
groups in terms of leisure and mobility-related physical activity. The number of days of strength training
per week was 1.9 days in the youth group, 2.2 days in
the adult group, and 2.3 days in the elderly group. The
number of walking days per week was 3.3 days for the
adolescent group, 2.7 days for the adult group, and 2.1
www.moodandemotion.org
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Table 1. Demographic data and characteristics of physical activity by age
Variable
Age (y)
Sex (male), %

Child & adolescents
(n=2,298)

(n=18,384)

Adults

Older adults
(n=6,437)

14.9±2.0
52.5

43.8±12.6
43.9

72.8±5.0
43.4

Educational level, %

p-value
<0.001***
<0.001***
<0.001***

≤Elementary

53.4

9.4

60.6

Middle

40.8

9.4

13.7

High

5.9

37.7

16.4

≥College

0

43.5

9.4

Subjective health state (poor+very poor), %

4.3

14.6

30.4

<0.001***

PA activity limitation (+), %

1.6

5.1

16.9

<0.001***

PA limitation d/t emotional problem (anxiety or depression), %

0.3

0.8

0.8

<0.001***

Depression for 2 consecutive weeks (+), %

7.7

12.0

16.8

<0.001***

% who met aerobic physical activity guidelines

72.3

50.9

33.9

<0.001***

Usual daily time to spend sitting, h

10.7

7.8

7.9

<0.001***

Work_vigorous intensity, h

0.7

1.7

1.8

<0.001***

Work_moderate intensity, h

0.7

1.7

1.5

<0.001***

Leisure-vigorous intensity, h

1.0

1.0

1.0

0.969

Leisure-moderate intensity, h

0.8

0.9

0.9

0.068

Moving, h

3.1

3.9

3.9

0.016*

Muscle-strengthening activity, d

1.9

2.2

2.3

<0.001***

Weekly walking days, d
Weekly walking time, h

3.3
0.4

2.7
0.8

2.1
0.9

<0.001***
<0.001***

Values are presented as mean±standard deviation, percentage only, or mean only.
PA, physical activity; d/t, due to.
Child & adolescents: 12-18 years. Adults: 19-64 years. Older adults: ≥65 years.
*p<0.05, ***p<0.001.

days for the elderly group. Walking duration was investigated as 0.4 hours in the adolescent group, 0.8 hours in
the adult group, and 0.9 hours in the adult group.
In the adolescent group, it was found that the depressed
group spent more time sitting per day than the nondepressed group. In the adult group, the depressed group
showed fewer walking days per week than the non-depressed group. In the elderly group, the depressed group
showed lower rates of aerobic physical activity, highintensity work-related physical activity, and walking days
per week than the non-depressed group (Table 2).

DISCUSSION
This study tried to confirm the difference in the effects of various physical activities on depression in the
youth group, the adult group, and the elderly group
through the data of the 2014 to 2017 KNHANES, which
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was conducted in detail on physical activity.
As a natural result of the survey, the elderly group reported a higher rate of subjectively feeling poor health at
the time of the survey, and a higher rate of experiencing
depression. This was found to be inversely proportional
to the aerobic physical activity practice rate. This is consistent with the results of previous studies that reported
the association between aerobic activity and depression
[14]. However, this result cannot explain the causal relationship between whether the lack of aerobic physical
activity caused mental health problems or whether the
aerobic physical activity decreased due to mental health
problems. It can be said that it is more appropriate to
understand that they interact with each other in both
directions [15-18]. It is because physical activity affects
neurotransmitters such as dopamine, norepinephrine,
and serotonin in the central nervous system [19], and
conversely, these neurotransmitters are responsible for
motivating the pursuit of physical activity [20].
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Table 2. Differences in physical activity by age according to depression: analysis based on the 2014-2017 KNHANES
Depression for two
consecutive weeks (+)

Depression for two
consecutive weeks (–)

p-value

Child & adolescents
Adults

75.2
50.4

72.2
49.5

0.520
0.605

Older adults

25.4

32.2

0.005**

Child & adolescents

11.5

10.7

<0.001***

PA variable
% who met aerobic PA guidelines

Usual daily time to spend sitting, h

Work_vigorous intensity, h

Work_moderate intensity, h

Adults

7.9

8.0

0.835

Older adults

8.3

8.1

0.477

Child & adolescents

2.6

2.1

0.463

Adults

7.2

8.3

0.585

Older adults

0.7

7.3

0.040*

Child & adolescents

3.2

2.3

0.059

10.4

9.6

0.366

Older adults

5.7

6.0

0.867

Child & adolescents

2.8

3.2

0.459

Adults

2.7

2.6

0.564

Older adults

4.2

3.7

0.775

Child & adolescents

2.9

2.8

0.970

Adults

2.8

2.8

0.957

Older adults

3.5

3.5

0.981

Child & adolescents

3.9

4.5

0.213

Adults

4.3

3.8

0.235

Older adults

2.8

3.9

0.306

Child & adolescents

2.1

1.9

0.165

Adults

2.2

2.2

0.328

Older adults

2.1

2.2

0.348

Child & adolescents

3.5

3.3

0.352

Adults

2.5

2.7

0.009*

Older adults

1.7

2.2

<0.001***

Child & adolescents

0.4

0.4

0.441

Adults
Older adults

0.8
0.9

0.7
0.8

0.197
0.122

Adults
Leisure-vigorous intensity, h

Leisure-moderate intensity, h

Moving, h

Muscle-strengthening activity, h

Weekly walking days, d

Weekly walking time, h

KNHANES, Korea National Health and Nutrition Examination Survey; PA, physical activity.
Child & adolescents: 12-18 years. Adults: 19-64 years. Older adults: ≥65 years.
*p<0.05, **p<0.01, ***p<0.01.

Looking at the difference in physical activity by age, a
characteristic feature of the youth group is that they usually spend more time sitting a day than the adult group
or the elderly group. This may be unavoidable as it is the
time when adolescents have to study for entrance exams,
but this age group also tends to spend more time in indoors on non-physical activities, such as Internet games
or chatting, rather than on outdoor physical activities.
And it should be noted that, unlike other age groups, the
depressed group of adolescent age had a statistically significant longer sitting time. While sedentary activities
such as reading or doing homework may be positively
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related to academic achievement, there are reports of
adverse health consequences of the time spent sitting in
front of a screen during leisure activities such as watching TV or playing computer games (recreational screen
time). In many countries, it is recommended that young
people spend no more than two hours of leisure time sitting in front of a screen [21-23].
On the other hand, it was found that the number of
walking days per week was longer in the non-depressed
adults and elderly groups. It was found that the rate of
aerobic physical activity was high in the non-depressed
elderly group. Meanwhile, there were no differences in
www.moodandemotion.org
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the number of days of strength training or walking duration between the depressed and non-depressed groups.
In terms of mental health, this result supports existing
reports that aerobic exercise such as walking has a positive effect on regularity and consistency rather than
exercise duration [13]. According to the Physical Activity Guidelines for Koreans [10], in the physical activity
guidelines for adults aged 18 to 64 and adults aged 65
and older, moderate-intensity aerobic physical activity
for at least 2 hours and 30 minutes per week or highintensity aerobic physical activity for at least 1 hour and
15 minutes per week is recommended. It is also recommended that adults over the age of 65 do this over several days. In strength training, it is recommended to do
8 to 12 repetitions in one set, including all parts of the
body, at least 2 days a week for both adult groups. For
adults over the age of 65, it is recommended to perform
balance exercise at least 3 days a week according to the
level of physical fitness to further improve balance and
prevent falls. The reason why there was no difference in
the number of days of strength training in the depressed
and non-depressed groups is not that strength training
has no effect on depression, but rather that the exercise
rate itself is low in the elderly. In this regard, in order to
increase the participation rate in muscle-strengthening
activities in the future physical activity promotion strategy, it was suggested that adults over 65 years of age
should be selected as a priority group [24].
As a limitation of this study, it was not a well-designed
study in advance according to the purpose of the study,
but a cross-sectional study that analyzed the public
health and nutrition evaluation data. So it was not possible to evaluate the physical activity in detail. There
was a limit to ascertaining a causal relationship.
Nevertheless, it was possible to increase the reliability
of the analysis by integrating the data from surveys for 4
years and analyzing a large number of samples. It can be
stated that it is meaningful in terms of providing basic
data to prepare guidelines for recommending physical
activity by age by examining the correlation between
physical activity and depression by age.
As defined by physical activity as “movement of the
body to promote health,” an active life is an essential element in terms of physical and mental health. However,
this study shows the practice rate of physical activity in
Korea remains low and problems in low physical activity are not specific to age, but at all ages, and its effect
on mental health can be confirmed. Based on this findwww.moodandemotion.org

ing, it is said that it is advisable to prepare individualized physical activity guidelines for each age group that
address not only physical health but also mental wellbeing.

CONCLUSIONS
For adults aged 19 and older, meeting physical activity guidelines and walking regularly can help prevent
mental illnesses such as depression. Adolescents can improve their mental health by reducing the amount of time
they spend sitting. Further research is needed to confirm
the relation between physical activity and depression
prevention measures by utilizing advanced information
communication technologies and physical activity measurement methods.
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