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Purpose: The rapidly increasing older adults’ population of South Korea has increased the socioeconomic burden on society due to
cognitive decline. In this study, we examined the association between changes in physical activity in the older adults and their
cognitive function, a primary criterion for the diagnosis of dementia, using panel data from the 2012–2018 Korean Longitudinal Study
of Aging.
Patients and Methods: This study used baseline (2012) and biennial assessment of follow-up data (2014, 2016, 2018) from Korean
Longitudinal Study of Aging. A total of 1733 older adults with the Korean version of the Mini Mental State Examination (K-MMSE)
scores in the normal range at the time of the first investigation were included in the study. Physical activity was classified into three
categories: inactivity, low physical activity, and high physical activity. Changes in physical activity from 2012 were classified into five
groups: remained active, became active in 2016, became active in 2014, became inactive, and remained inactive. Participants’ general
and health-related characteristics were used as control variables. Descriptive statistics, chi-square tests, and logistic regression analysis
were used for analysis.
Results: The baseline mean age of the older adults in 2012 was 71.63 years; of the total 1733 participants, 57.1% were inactive, 5.7%
had low physical activity, and 37.3% had high physical activity. Changes in physical activity were significantly associated with
cognitive decline. Compared to the group that continued regular physical activity, the risk of cognitive decline increased in the case of
participants who became or remained inactive.
Conclusion: Results highlighted the importance of continuous physical activity and its relation to cognitive function. Encouraging
continuous physical activity in the older adults has a positive effect on the prevention of cognitive impairment and dementia. Thus,
exercise-based interventions should be implemented a community health service.
Keywords: aging, cognition disorders, older adults, physical activity

Introduction
The number and proportion of older adults are gradually increasing, with the increasing life span of humans due to
development of medical technology and the decline in birth rate.1 As of 2020, those aged 65 and above comprised 15.7%
of the Korean population. By 2025, South Korea is expected to become a super-aged society, with 20.3% of the
population being over the age of 65. By 2060, the population of older adults is expected to account for 43.9% of the
total South Korean population.2 Cognitive decline and dementia in the older adults are major problems worldwide and
are among the primary causes for older people transitioning from communities to medical facilities and hospitals.
According to the World Alzheimer Report 2019,3 the number of patients with dementia worldwide was estimated to be
approximately 50 million in 2017; this number is predicted to be 75 million by 2030, and 131.5 million by 2050. In South
Korea, the number of patients with dementia was reported to be approximately 750,000 in 2018, and is estimated to
become one million by 2024 and reach two million by 2039.4,5 With 12 deaths per 100,000 people, dementia ranks ninth
among the major causes of death in South Korea.6 Considering the rapid increase in the older adults’ population in South
Korea, the burden of disease due to dementia is expected to increase in the future.
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The cognitive functions of the older adults change due to genetic factors, age, or the occurrence of diseases, which, in
turn, increase the risk of mild cognitive dysfunction or dementia.7 For the older adults, cognitive decline is an important
problem that seriously affects their health-related quality of life and their overall daily life, to the extent that individuals
express a state of loss of purpose in life and fear.8 To date, no therapeutic method to reverse and reduce the symptoms of
dementia caused by cognitive decline has been found; treatment only alleviates symptoms after the onset of dementia and
slows the progression of the disease.9 As such, the cognitive decline of the older adults lowers their quality of life,
increasing the burden of disease and medical expenses of their families and society.

Appropriate physical activity improves cognitive function,10,11 promotes healthy aging, and quality of life, which, in
turn, improve quality of sleep and reduce sleep problems.10 Particularly, regular physical activity can delay the aging
process,12 lower the mortality,13 and enhance the physical and mental health of the older adults.14,15 Several studies have
examined the relationship between physical activity and cognitive function in the older adults. As per a meta-analysis
study, an intervention that combined nutrition with exercise was shown to improve age-related cognitive decline, but not
memory, attention and executive function.16 Another study on the relationship between sedentary behaviors and cognitive
function in the older adults without dementia showed that sedentary behaviors, such as TV viewing, were associated with
cognitive decline and had a negative relationship with verbal memory.17

In a previous study, the relationship between 5-year prevalence of dementia and physical activity, such as household,
leisure, and sport categories, was examined and the findings revealed that a moderate amount of household activity could
lower the 5-year prevalence of dementia.18 Another study based on cross-sectional data from the Korean Longitudinal
Study of Aging (KLoSA) examined the impact of relative grip strength on cognitive function;19 a similar research paper
attempted to study the impact of physical activity on the health of the older adults.20 In the abovementioned cross-
sectional studies, it was difficult to prove whether changing the level of physical activity was a contributing factor in the
cognitive decline of the older adults. Therefore, this study aimed to examine the relationship between changes in physical
activity and cognitive function decline with a six-year follow-up after controlling for general and health-related factors in
the aged 65 and above. The authors intended to provide evidence that can be used as basic data for prevention and
management of cognitive decline in the future, to reduce the national disease burden.

Materials and Methods
Research Design and Sample
This research is a secondary retrospective longitudinal panel study examining the changes in physical activity level and
cognitive function decline over a six-year period in a nationally representative sample of older South Korean community-
dwelling adults. We hypothesized that maintaining or starting physical activity over time is associated with a reduced risk
of cognitive function decline, after adjusting the level of physical activity at baseline.

Study Population
This study used panel survey data from the KLoSA, which is based on the Health and Retirement Survey (HRS)
conducted in the USA.21 The KLoSA offers longitudinal panel data of South Koreans aged 45 years or older since 2006.
This biennial survey uses a stratified and multistage area probability sample of households in South Korea, except Jeju
Island, to create a nationally representative sample through computer-assisted personal interviewing.22 The KLoSA
includes information about a demographic, socioeconomic, and health-related variables. The total sample sizes of the
KLoSA were 10,254, 8688, 7486, 7920, 7029, 6618, and 6136 in 2006, 2008, 2010, 2012, 2014, 2016, and 2018,
respectively. This study used KLoSA panel data collected from 2012 (fourth wave) to 2018 (seventh wave). We applied
the following criteria for sample selection to the total sample size of the KLoSA (7486 participants in 2012): (1) aged 65
years or older, and a Korean version of the Mini Mental State Examination (K-MMSE) score of 24 or higher at baseline,
(2) completed the K-MMSE test in 2018, and (3) responded to survey items about physical activity at fourth (2012), fifth
(2014), and sixth (2016) waves. Among the 7486 subjects, 5145 were excluded for being below the age of 65 years or
having cognitive impairments at baseline. An additional 608 were excluded due to missing data on the MMSE score in
2018 or missing data on physical activity in 2012, 2014, or 2016. The final sample comprised 1733 participants.

https://doi.org/10.2147/JMDH.S326612

DovePress

Journal of Multidisciplinary Healthcare 2022:15334

Song and Park Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Measurement
The major outcome measured in this study was changes in cognitive function. The KLoSA used the K-MMSE as
a measure of global cognitive function.23 The MMSE assesses orientation to place and time; short-term memory;
episodic long-term memory; subtraction; the ability to construct a sentence; and oral language ability.24 The maximum
score was set as 30, and a score of less than 24 was considered to reflect poor cognition.25 The validity of the K-MMSE
has been established previously.26 In line with the prior study, the present research considered a K-MMSE score of less
than 24 in 2018, to reflect a decline in cognitive function.

The KLoSA assessed physical activity by asking whether the subjects participated in any type of exercise at least
once a week; if the response was yes, the frequency and duration of exercise were recorded.22 Based on the global
recommendation,27 the level of physical activity was categorized as inactivity, low activity, and high activity.
Participants who did not engage in any type of exercise were defined as being inactive; those who exercised 1–
149 min/week were considered to have low activity level; and those who exercised 150 min/week or over were
considered to have high activity level. The independent variable was the change in physical activity over 4 years
(2012–2016). Similar to a previous study28 that used level of physical activity as a variable, a binary variable
(sedentary or low/high activity) was created; we classified physical activity into inactive or active. Previous
studies22,29 that used the change of physical activity as an independent variable, classified participants into inactive
(sedentary), increaser (sedentary to low activity, sedentary to high activity, or low to high activity), decreaser (high to
low activity, high activity to sedentary, or low activity to sedentary) to, exerciser (either maintaining high activity or
low activity). Based on these previous studies, we categorized a change in physical activity into five groups: “always
active,” “became active in 2014,” “became active in 2016,” “became inactive,” and “remained inactive.” “Remained
inactive” referred to respondents who stayed inactive in all three surveys. “Became active in 2014” and “became
active in 2016” referred to those who partook in low/high activity from 2014 and 2016 onward, respectively. Subjects
who were physically inactive from 2014 or 2016 onward were classified as “became inactive.” Finally, subjects who
performed low/high activity at the time of the 2012 and 2016 surveys were classified as “remained active.”

We selected covariates associated with cognitive function decline among the older adults based on a literature review.
All covariates were entered into the analytic model as values at baseline (2012). General characteristics included
demographic and socioeconomic factors, such as gender, age, education, having a spouse, living alone, and social
participation. Health behavior variables included alcohol consumption, body mass index (BMI), physical activity, and
smoking. Instrumental activities of daily living (IADL), comorbidity, and depressive symptoms were also considered as
covariates. Age was classified into 65–74 years and 75 years or older. Education level was classified into: elementary
school or less, middle school, high school, and college or over. Having a spouse was recoded with a yes or no response;
the no classification was further divided into widowed, never married, and separated/divorced. Living alone was
identified by response to whether they lived alone or with others. Six types of social activities (eg, alumni societies,
church or religious groups, social clubs, sports clubs, volunteer groups, and political parties or non-governmental
organizations) were asked in the KLoSA. Subjects answered regarding whether they participated in the activities.
Social participation was recorded as 0, 1, 2, or more depending on the number of social activities. Smoking was
classified into nonsmoker, past smoker, and current smoker; similarly, drinking status was categorized into nondrinkers,
past drinkers, and current drinkers. Functional health was assessed using a 10-item Korean-IADL scale.30 Each item was
assessed as totally independent, partially dependent, or totally dependent. The IADL was categorized into independent or
dependent. If the participant was partially dependent according to even one item, they were classified as dependent.
Comorbidity was defined as the sum of the number of physician-diagnosed chronic diseases (hypertension, diabetes
mellitus, cancer, chronic lung disease, liver disease, heart disease, cerebrovascular disease, arthritis or rheumatism,
psychiatric disease, and prostate disease). Depressive symptoms were assessed using the 10 item Korean version of the
Center for Epidemiologic Studies Depression (CESD) scale. The total scores ranged from 0 to 30, with higher scores
indicating greater depression. Depressive symptoms were divided into normal and depressive states, based on the cutoff
score of ten.
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Data Analysis
Chi-square tests were performed to determine the baseline level of physical activity and changes in physical activity by
covariates. Multiple logistic regression analysis was used to examine the changes in physical activity associated with the
MMSE score. In multiple logistic regression analysis, odds ratios (ORs) and 95% confidence intervals (CIs) were
calculated. Analyses were performed using the statistical software SPSS version 26.0 (IBM Corporation, Armonk, USA).
All tests were two-tailed, and statistical significance was defined as p-value <0.05.

Results
General and Health-Related Characteristics According to the Physical Activity Group
Table 1 shows participants’ results based on the 2012 baseline data. Of the 1733 participants, 878 (50.7%) were male,
and the average age was 71.63; 1331 (76.8%) had spouses, and 240 (13.8%) lived alone. Regarding educational
background and social activity, 902 (52.0%) graduated elementary school or less, and 1042 (60.1%) participated in at
least one social activity. Regarding differences in the general characteristics according to the baseline physical activity-

Table 1 General Characteristics and Health-Related Characteristics According to the Physical Activity Group at Baseline (N = 1733)

Variable Category Total
(n = 1733)

Inactivity
(n = 989)

Low Activity
(n = 98)

High Activity
(n = 646)

t/x2/F (p)

Gender Male 878 (50.7) 438 (44.3) 46 (46.9) 394 (61.0) 44.20 (<0.001)
Female 855 (49.3) 551 (55.7) 52 (53.1) 252 (39.0)

Age M±SD 71.63±5.11 71.81±5.14 71.56±5.35 71.38±5.02 1.38 (0.252)

3.65 (0.161)65–74 1283 (74.0) 716 (72.4) 72 (73.5) 495 (76.6)

75- 450 (26.0) 273 (27.6) 26 (26.5) 151 (23.4)

Spouse Yes 1331 (76.8) 734 (74.2) 75 (76.5) 522 (80.8) 9.53 (0.009)
No 402 (23.2) 255 (25.8) 23 (23.5) 124 (19.2)

Living arrangement Alone 1493 (86.2) 151 (15.3) 12 (12.2) 77 (11.9) 3.90 (0.143)
Other 240 (13.8) 838 (84.7) 86 (87.8) 569 (88.1)

Education level University 170 (9.8) 55 (5.6) 13 (13.3) 102 (15.8) 144.19 (<0.001)
High school 365 (21.1) 151 (15.3) 25 (25.5) 189 (29.3)

Middle school 296 (17.1) 156 (15.8) 13 (13.3) 127 (19.7)

Elementary 902 (52.0) 627 (63.4) 47 (48.0) 228 (35.3)

Number of social activity participation None 346 (20.0) 235 (23.8) 15 (15.3) 96 (14.9) 54.50 (<0.001)
1 1042 (60.1) 612 (61.9) 60 (61.2) 370 (57.3)
2 or more 345 (19.9) 142 (14.4) 23 (23.5) 180 (27.9)

Smoking Non-smoker 1165 (67.2) 692 (70.0) 61 (62.2) 412 (63.8) 20.13 (<0.001)
Ex-smoker 340 (19.6) 158 (16.0) 23 (23.5) 159 (24.6)

Current smoker 228 (13.2) 139 (14.1) 14 (14.3) 75 (11.6)

Drinking Non-drinker 891 (51.4) 563 (56.9) 49 (50.0) 279 (43.2) 29.95 (<0.001)
Ex-drinker 261 (15.1) 131 (13.2) 17 (17.3) 113 (17.5)
Current drinker 581 (33.5) 295 (29.8) 32 (32.7) 254 (39.3)

IADL dependency Independent 1609 (92.8) 917 (92.7) 88 (89.8) 604 (93.5) 1.81 (0.405)
Dependent 124 (7.2) 72 (7.3) 10 (10.2) 42 (6.5)

K-CESD Normal 884 (51.0) 456 (46.1) 53 (54.1) 375 (58.0) 22.69 (<0.001)
Depression 849 (49.0) 533 (53.9) 45 (45.9) 271 (42.0)

Chronic illness (M±SD) 1.33±1.12 1.31±1.11 1.39±1.26 1.34±1.12 0.23 (0.791)

BMI (M±SD) 23.27±2.70 23.22±2.82 23.33±2.82 23.34±2.48 0.43 (0.653)
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group level, gender (x2=44.20, p < 0.001), having a spouse (x2=10.31, p=0.035), educational level (x2=144.19,
p < 0.001), and the degree of social activity participation (x2=54.50, p < 0.001) showed significant differences.
Regarding health-related characteristics, smoking (x2=20.13, p < 0.001), drinking (x2=29.95, p < 0.001), and depression
(x2=22.69, p < 0.001) showed statistically significant differences between the groups with varying physical activity
levels.

Change in Level of Physical Activity
Table 2 shows the differences in the participants’ changing levels of physical activity from 2012 to 2018. Regarding
general characteristics, gender (x2=53.86, p<0.001), age (x2=14.63, p=0.006), having a spouse (x2=13.74, p=0.008),
educational level (x2=224.85, p<0.001), and the degree of social activity participation (x2=79.73, p<0.001) showed
a significant difference between the groups, with changes in physical activity. Regarding health-related characteristics,
smoking (x2=40.03, p<0.001), drinking (x2=39.23, p<0.001), and depression (x2=20.34, p<0.001) levels were signifi-
cantly different between the groups which showed changes in physical activity levels.

Table 2 Changes in Physical Activity (N = 1733)

Variable Remained
Active (n =
450)

Became
Active at
2016 (n = 109)

Became
Active at
2014 (n = 114)

Became
Inactive (n
= 400)

Remained
Inactive (n
= 660)

x2/F (p)

Gender Male 285 (32.5) 48 (5.5) 66 (7.5) 203 (23.1) 276 (31.4) 53.86 (<0.001)
Female 165 (19.3) 61 (7.1) 48 (5.6) 197 (23.0) 384 (44.9)

Age M±SD 71.16±4.77 70.89±4.82 71.10±4.64 71.45±5.32 72.29±5.27 4.8 (0.001)
14.63 (0.006)65–74 357 (27.8) 87 (6.8) 85 (6.6) 293 (22.8) 461 (35.9)

75- 93 (20.7) 22 (4.9) 29 (6.4) 107 (23.8) 199 (44.2)

Spouse Yes 359 (27.0) 82 (6.2) 93 (7.0) 320 (24.0) 477 (35.8) 13.74 (0.008)
No 91 (22.6) 27 (6.7) 21 (5.2) 80 (19.9) 183 (45.5)

Living

arrangement

Alone 51 (21.3) 17 (7.1) 12 (5.0) 50 (20.8) 110 (45.8) 8.72 (0.068)
Other 399 (26.7) 92 (6.2) 102 (6.8) 350 (23.4) 550 (36.8)

Education University 92 (54.1) 8 (4.7) 17 (10.0) 36 (21.2) 17 (10.0) 224.85 (<0.001)
High school 143 (39.2) 23 (6.3) 25 (6.8) 92 (25.2) 82 (22.5)

Middle school 79 (26.7) 14 (4.7) 21 (7.1) 78 (26.4) 104 (35.1)

Elementary 136 (15.1) 64 (7.1) 51 (5.7) 194 (21.5) 457 (50.7)

Number of

social activity
participation

None 50 (14.5) 28 (8.1) 20 (5.8) 78 (22.5) 170 (49.1) 79.73 (<0.001)
1 259 (24.9) 61 (5.9) 76 (7.3) 241 (23.1) 409 (38.9)

2 or more 141 (40.9) 20 (5.8) 18 (5.2) 81 (23.5) 85 (24.6)

Smoking Non-smoker 279 (23.9) 72 (6.2) 70 (6.0) 267 (22.9) 477 (40.9) 40.03 (<0.001)
Ex-smoker 126 (37.1) 24 (7.1) 27 (7.9) 73 (21.5) 90 (26.5)

Current smoker 45 (19.7) 13 (5.7) 17 (7.5) 60 (26.3) 93 (40.8)

Drinking Non-drinker 183 (20.5) 60 (6.7) 53 (5.9) 207 (23.2) 388 (43.5) 39.23 (<0.001)
Ex-drinker 80 (30.7) 15 (5.7) 21 (8.0) 67 (25.7) 78 (29.9)
Current drinker 187 (32.2) 34 (5.9) 40 (6.9) 126 (21.7) 194 (33.4)

IADL
dependency

Independent 426 (26.5) 102 (6.3) 106 (6.6) 366 (22.7) 609 (37.8) 3.75 (0.440)
Dependent 24 (19.4) 7 (5.6) 8 (6.5) 34 (27.4) 51 (41.1)

K-CESD Normal 267 (30.2) 54 (6.1) 57 (6.4) 205 (23.2) 301 (34.0) 20.34 (<0.001)
Depression 183 (21.6) 55 (6.5) 57 (6.7) 195 (23.0) 359 (42.3)

Chronic illness (M±SD) 1.32±1.13 1.17±1.10 1.47±1.19 1.35±1.15 1.32±1.08 1.06 (0.377)

BMI (M±SD) 23.25±2.49 23.39±2.64 23.42±2.43 23.57±2.69 23.05±2.88 2.40 (0.048)
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Association Between Changes in Physical Activity and Cognitive Decline
Multiple logistic regression analysis revealed that the regression model was significant; the factors predicting cognitive
decline after 6 years of follow-up included: changes in physical activity, old age, low educational level, non-participation
in social activities, and depression. The risk of cognitive decline increased by 2.56 times in the case of starting regular
physical activity recently, 2.22 times in the case of becoming inactive, and 1.88 times in the case of remaining inactive as
compared to the group that had been engaged in regular physical activity. This is while controlling for general
characteristics such as gender, age, having a spouse, living alone, educational level, and health-related characteristics
such as chronic diseases, BMI, smoking, drinking, depression, IADLs, and social participation (Table 3).

Discussion
Rising older adults’ population and average life expectancy is increasing incidences of dementia. Cognitive decline
affects individuals’ quality of life, making it impossible for them to live independently, by increasing functional physical
activity and decreasing dependence in daily life. This study analyzed the changing associations between physical activity
and cognitive function by controlling general and health-related characteristics, and confirmed a significant association
between changing levels of physical activity and cognitive function in the older adults.

More than half of the participants’ changes in the level of physical activity became or remained inactive. Of the 1733
participants, 25.9% showed cognitive decline over six years. It can be assumed that other factors, such as an increase in
age and chronic diseases, may have influenced this cognitive decline. Hence, we focused on the association between
changes in physical activity (ie, remain active since 2012, became active in 2016, became active in 2014, became
inactive, remained inactive) with cognitive decline controlling for general and health-related factors. The results showed
that maintaining an inactive lifestyle was associated with cognitive decline. However, not all changes in physical activity
had a significant effect. After controlling for general and health-related characteristics, those who stopped physical
activity had a 2.22 times higher risk of cognitive decline than those who engaged continuously in physical activity; those
who did not engage in regular physical activity at all were found to have a 1.88 times higher risk of cognitive decline;
this was 2.56 times higher when physical exercise was started in recent 2 years. Our results showed that it is necessary to
support the initiation of physical activity as soon as possible and maintain certain period of times, in the case of the older
adults who are not currently physically active. Our results, dealing with home-dwelling older adults, also showed the
necessity of developing a program that supports continuous physical activity in the community. Accordingly, it is
necessary to provide continuous community-based public-funded exercise programs for home-dwelling older adults,31

and to uncover the barriers that block their participation in physical activities.
The level of physical activity is a somewhat subjective aspect, since it was measured by participants answering the

survey questionnaire. So we considered when the older adults answered the type, frequency, and intensity of physical
activity it was considered physically active. However, a previous study emphasized that a moderately physically active
lifestyle can contribute to preventing cognitive function decline, while the same benefits were not accrued either from

Table 3 OR (95% CI) for the Association of Physical Activity and Cognitive Decline Over 6 Years Follow-Up (N = 1733)

Model 1 OR (95% CI) p Model 2 OR (95% CI) p

Change
Remained active 1.00 (ref) 1.00 (ref)

Became active at 2016 3.24 (1.67 to 6.29) 0.001 2.56 (1.28 to 5.10) 0.008

Became active at 2014 1.97 (1.00 to 3.88) 0.051 1.61 (0.79 to 3.27) 0.186
Became inactive 2.60 (1.85 to 3.64) <0.001 2.22 (1.56 to 3.17) <0.001

Remained inactive 2.73 (1.56 to 4.77) <0.001 1.88 (1.04 to 3.38) 0.035

−2log Likelihood 2043.609 1932.600

Hosmer-Lemeshow χ2 1.603 0.979 6.375 0.605

Notes: Model 1: Adjusted by sex, age at baseline. Model 2: Adjusted by sex, age, having spouse, living alone, education, number of chronic disease, BMI,
smoking, drinking, depression, IADL, social participation, physical activity at baseline.
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light or vigorous physically active lifestyle.32 Because regular physical activity functions as a health indicator, the WHO
recommends that healthy older adults people over the age of 65 engage, once a week, in at least 2.5 hours of moderate
intensity physical activity or one hour and 15 minutes of vigorous aerobic physical activity, unless they have a special
medical condition.33 Determining whether changes in physical activity for the older adults affect cognitive function, by
measuring exercise intensity and time, can reveal the importance of physical activity and the application of a community
program that can contribute to a decrease in the risk of cognitive decline. Further studies examining cognitive decline and
the degree and category of physical activity, depending on health status, motivation, and leisure status for the older
adults, are recommended.

A previous study4 investigated the relationship between lifestyle change and cognitive function over 2 years in the
South Korean older adults from 2006 to 2016 and lifestyle risk scores were measured with drinking, smoking, excess
weight, and exercise participation. This study classified lifestyle change groups as good-good, good-bad, bad-good, and
bad-bad groups and showed that the bad-good group had the highest K-MMSE score compared to the bad-bad group; the
good-good group showed the second highest result. This study emphasized the importance of maintaining a good
lifestyle; it measured cognitive function scores two-year intervals. Therefore, our study is more meaningful in that it
studied a continuous dataset for six years, as compared to the previous study.

Considering that the age at which cognitive decline is clearly observed is 65 years and above, and that many studies have
been based on this age group, this study selected the subjects aged 65 years or older. The main variables in this study were
chosen based on previous studies and comprised general and health-related variables. Each variable was analyzed by
categorizing it or defining it as a continuous variable, as described in the variable definition of the research method.

This study has several limitations, in that explaining the causal relationship between changes in physical activity and
cognitive decline was difficult, although repeatedly measured data were used as the main variable of interest. It was
difficult to ascertain whether changes in physical function precede cognitive decline or, conversely, whether cognitive
decline causes changes in physical function. Additionally, due to the limitation of KLoSA data, it was not possible to
examine the exact intensity of physical activity. However, despite the limitation of being unable to confirm causality
between the two variables, the KLoSA data is a representative sample. With a representative data, this study suggests that
changes from baseline physical activity from 2012 to 2018 showed a significant correlation with cognitive function for
six years.

Although MMSE has the advantage of being able to quantitatively evaluate cognitive function, it is widely used in
various fields and has a high false-negative rate.34 Referring to the result that MMSE can mistakenly judge a subject to be
in cognitive decline when the level of education is low,34 it is suggested that various test tools other than the MMSE
score be used comprehensively.

Despite these limitations, this study is meaningful with the following reasons. First, according to the results of
KNHANES (Korea National Health and Nutrition Examination Survey), a nationwide, population based, cross-sectional
survey regularly conducted by the Korea Centers for Disease Control and Prevention, the rate of regular physical activity
in the older adults aged 60 to 69 decreased from 45.7% in 2015 to 39.3% in 2019; it showed a slight increase in those
aged 70 or over.35 Since it is not possible for this cross-sectional survey to accurately represent this trend, our study
analyzed the changes in physical activity and any corresponding association with cognitive decline, using longitudinal
data. Second, in South Korea, 254 community health centers are installed in each region, and the government
recommends the implementation of exercise and physical activity programs for the older adults in these places.36

Additionally, the National Health Insurance Service (NHIS), a South Korean single public insurer, is implementing the
“Health-100-year Exercise Program” for the older adults to promote health of South Koreans.37 Our study examined the
implications such that these publicly funded programs have practical effects.

Conclusion
This study examined the effect of changes in physical activity on cognitive decline in South Korean older adults. Six
years of data from the KLoSA, consisting of the elderly aged 65 years or older without any evidence of cognitive decline
as of 2012, were analyzed. The study showed that the risk of cognitive decline increased with an inactive lifestyle and
confirmed a significant association between changes in physical activity and cognitive function decline in older adults.
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Further studies are needed to find the point at which becoming active can prevent cognitive decline. Based on the results,
it is necessary to emphasize the importance of continuous exercise for the older adults and encourage exercise. To that
end, the support of the community is crucial.

Abbreviations
BMI, body mass index; CESD, center for epidemiologic studies depression scale; CI, confidence interval; IADL,
instrumental activities of daily living; K-MMSE, Korean mini mental state examination; KLoSA, Korean longitudinal
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