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Relationships of exercise with frailty, depression, and 
cognitive function in older women
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The purpose of the present study was to provide basic data to identify 
which types of exercise promote health of older adults. To this end, this 
study investigated how exercise affects frailty, depression, and cogni-
tive functions in older adults. Frailty, depression, and cognitive function 
assessed in the exercise participants, 164 older adult women.  Results 
revealed that participants’ frailty and depression varied according to 
exercise participation time and frequency. In particular, dancing was 
more effective than other types of exercise in reducing frailty and de-

pression. Exercise duration and frequency did not influence cognitive 
function, but results indicated that table tennis exerted a greater influ-
ence on cognitive function than other types of exercise did. In addition, 
cognitive function differed according to the degree of frailty participants 
displayed.
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INTRODUCTION

Developments in medicine have extended the average lifespan. 
However, in South Korea, the size of the older adult population is 
increasing rapidly as years pass, and the country also has a low 
birth rate. South Korea had already become an aging society by 
the year 2000, when the proportion of the older adult population 
(age 65 and above) reached 7% of the overall population. By 
2010, the older adult population had reached 5.45 million people, 
constituting 11% of the total South Korean population. It is pre-
dicted that the older adult population will increase to at least 
14% by 2018, with South Korea thereby becoming an aged soci-
ety (Kim and Oh, 2014). The increase observed in the older adult 
population in South Korea has been more dramatic than that of 
advanced countries, including Japan, with a population tradition-
ally known for its longevity. South Korea, less prepared to con-
front the realities of an aged society, is facing severe socioeconomic 
and medical issues. Consequently, a comprehensive health promo-
tion plan to raise the healthy life expectancy of the older adult 
population is necessary.

The majority of older adults are afflicted with at least two or 
more of chronic degenerative diseases simultaneously, resulting in 
a rapid increase in health and medical expenditure. Furthermore, 
older adults who have difficulties managing an autonomous daily 
life, including those with dementia, are in need of help from 
guardians or caretakers, which generates a significant loss to soci-
ety and the national economy. Over 90% of older adults in Korea 
have been shown to be afflicted with at least one type of chronic 
disease. Among them, the most prevalent disease was rheuma-
tism, followed by hypertension and neuralgia. Furthermore, 
55.6% of older adults perceived their health as poor (Park et al., 
2014). Such statistics indicate that despite increased life expectan-
cy, older adults do not enjoy their later years in good health. In-
stead, older adult people lived their longer lives in pain, suffering 
from numerous disease-associated health problems.

Deteriorating physiological and psychological functions, as well 
as diminishing social capacities, transform many older adults into 
frail dependents who rely on others to perform everyday tasks. 
Such frail older adults neglect to address their illnesses because of 
their difficulties in performing everyday tasks. This leads to fur-
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ther deterioration of their health and prolongs the convalescence 
period for any disease they suffer and they continue to age with 
diminishing quality of life. It is necessary to establish measures to 
prevent this situation from occurring in frail older adults, increase 
their average life expectancies, and help them to live healthy lives 
in their later years (Bruce, 1989; Chou et al., 2012; Lee et al., 2013; 
Lee et al., 2013; Park et al., 2013). 

“Frail elderly” is defined as older adults in a transitional phase 
in which they are not officially suffering from disabilities but are 
distinguished from healthy older adults without disease or decrep-
itude (Cho, 2013). Frail older adults develop disabilities in per-
forming daily tasks, which increases their risk of injury. As inju-
ries can lead to full-fledged disabilities, studies on frail older 
adults are vital as a preventive measure. In previous studies on the 
prevention of frailty in the older adult population, findings on 
physical activity, exercise, and physical strength were presented. 
Previous studies all corroborate findings that regular exercise and 
physical strength contribute to decreasing social costs. Thus, nu-
merous studies have examined physical strength, physical activity, 
and exercise; factors associated with the health of older adults; and 
means of delaying senescence (Everett and Catherine, 1994; Kang, 
2007; Rikli and Jones, 1997). Although propose that regular ex-
ercise is crucial for maintaining health in older adults in such 
studies. Despite these findings, only 9.9%-22.6% of Korean older 
adults have been found to engage in regular exercise (Kim and 
Oh, 2014). This rate may be low because of a lack of education re-
garding exercise methods and low levels of motivation. Therefore, 
this study sought to present basic data for developing and imple-
menting exercise-based interventions might better convey your 
intention for healthy older adults, investigating differences in the 

impact on frailty and cognitive functioning according to exercise 
type.

MATERIALS AND METHODS

Participants
The participants were recruited from the Welfare Center for 

Older People in Incheon city. One hundred sixty-four women aged 
60 yr and older who had participated in the institution’s exercise 
and education program and filled out the consent form to partici-
pate in the present study were ultimately selected as participants. 
Once the participants were selected, their exercise participation, 
frailty assessment scores, and cognitive function were recorded. 
The average age of the participants was 73.13±6.02 (60–80 aged), 
and their general characteristics are shown in Table 1.

Instruments
Frailty assessment

The frailty assessment is a basic measurement tool originally 
developed by the Ministry of Health, Labour and Welfare of Japan 
to select subjects for preventative health care. It was revised and 
supplemented by Korea Institute Health and Social Affairs to ac-
commodate the Korean language (Park et al., 2012). It measures 
the frailty of older adult participants and consists of 5 lifestyle 
function questions, 5 physiological motor function questions, 2 
nutrition status questions, 3 oral health function questions, 2 so-
cial capacity questions, and 3 cognitive function questions (total 
of 20 questions). Combined with 5 questions related to depression 
prevention and support, the tool is composed of 25 questions and 
7 sub-categories. 

Table1. Group demographics n (%)

Participation Exercise duration (min/wk) Exercise type

Exercise y: 126 (76.8%)

n: 38 (23.2%)

<  90: 11 (6.7%)
90 – 240: 41 (25%)

240 – 450: 47 (28.7%)
>  450: 27 (16.5%)

Dancing: 31 (18.9%)
Walking: 40 (24.4%)

Gymnastics: 26 (15.9%)
Resistance training: 17 (10.4%)

Education Uneducated
Elementary
Middle school
High school
Graduation

16 (9.7%)
39 (23.8%)
28 (17.1%)
61 (37.2%)
20 (12.2%)

Income y: 81 (49.4%)

n: 83 (50.6%)

<\1 million: 50 (30.5%)
>\1 million: 31 (18.9%)
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Cognitive function (short form of the MMSE-K: memory and 
recall, 3-word recall)

The cognitive function evaluation tool used in the present study 
consists of a Korean adaptation, developed by Cho et al. (2013), of 
“a brief version of the MMSE, a measure of cognitive functioning 
in elderly adults in the West. This tool assesses memory recall 
through a 3-word recall task; it has confirmed internal consistency 
and a sensitivity of 72.7%.”

Procedure
The participants were asked to write down the type, duration, 

frequency, and duration of any exercise that they had engaged in 
during the previous week. The amount of exercise was based on to-
tal amounts of exercise participation time during a single week and 
measured by calculating the type, duration, and frequency of exer-
cise in which participants had engaged consistently for at least 3 
months. 

Statistic al analysis
The statistical analysis was performed using SPSS for Windows, 

version 21 (IBM SPSS Inc., Chicago, IL, USA). Data were ana-
lyzed using linear regression and descriptive statistics. The signif-
icance threshold was set at 0.05. 

RESULTS

Analysis of the correlations between exercise method and frailty 
and depression showed that frailty and depression were related to 
exercise time and participation frequency in elderly women (Ta-
bles 2, 3). In other words, as exercise duration increased, frailty 
and depression scores also increased. Furthermore, the frailty and 

depression scores also increased with exercise frequency (P<0.05). 
Frailty or depression scores did not significantly differ across dif-
ferent types of exercise. However, frailty scores were higher for 
dancing and walking than the other types of exercise. Although 
the short-form MMSE-K scores did not differ with respect to ex-
ercise duration or frequency, they did differ according to exercise 
type. The mean short-form MMSE-K score was highest in older 
women who played table tennis, followed by those who partici-
pated in dancing. Gymnastics had the lowest frailty and depres-
sion scores. Analysis of the correlation between frailty and depres-
sion and short form MMSE-K scores showed that frailty and de-
pression influenced short-form MMSE-K scores (Table 4).

DISCUSSION

Aging decreases not only physiological but also psychological 
and social functions. However, according to several previous stud-
ies, regular exercise and physical activity can prevent various com-
ponents of age-related functional decline (Park et al., 2012). Reg-
ular exercise prevents the degeneration of physical functioning 
and contributes to improving psychological functioning. To pro-
mote the health of older adults, appropriate and regular exercise is 
necessary. The American College of Sports Medicine (ACSM, 
2013) has a general recommendation of for 30 min of exercise per 
day, 3-5 times per week for frail older adults. With regard to suit-
able types of exercise, the ACSM recommends aerobic exercise, 
such as walking, hiking, or strength training, and mental and 
physical exercise, such as tai chi or balancing exercises. Addition-
ally, Yun et al. (2013) reported that it is more effective to engage 
in low-intensity exercise for a long period than it is to engage in 
high-intensity exercise. Conversely, Kim and Kim (2003) report-
ed that high-intensity exercise is effective; therefore, there may be 
differences in exercise effects for older women depending on the 
intensity of the exercise. In addition, Han et al. (2007) reported 
that an effective schedule of exercise participation duration and 
frequency was that of 3 times per week for 50 min each time. In 
contrast, Kim and Lee (2009) reported that exercise is effective 
only if performed 5 times per week for an hour each time, which 

Table 2. Frailty and depression according to exercise duration

Exercise duration per week

b B R2 t P

Frailty 18.89 0.166 0.028 2.144 0.034*
Frailty and depression 16.25 0.183 0.034 2.37 0.019*

*P< 0.05.

Table 3. Frailty and depression according to exercise frequency 

Exercise frequency per week

b B R2 t P

Frailty 0.133 0.189 0.036 2.45 0.015*
Frailty and depression 0.109 0.199 0.039 2.58 0.011*

*P< 0.05.

Table 4. Frailty and depression according to short-form MMSE-K score

Short-form MMSE-K

b B R2 t P

Frailty 0.271 0.244 0.060 3.19 0.002**
Frailty and depression 0.287 0.201 0.040 2.60 0.010**

**P< 0.01.
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shows that there is disagreement regarding effective exercise dura-
tion and frequency. Previous studies, such as those conducted by 
Rejeski et al. (2005) and Kim and Kim (2003), have reported that 
8 weeks of short-term exercise participation twice weekly did not 
lead to improvements in muscular strength or physical fitness. 

Summarizing existing evidences on exercise for frail older 
adults, it can be said that exercising for 60 min, 5 times a week, is 
more effective than exercising for 30 min, 2-3 times a week. The 
findings of this study also showed that participating in exercise 
for 60 min per day, 5 times a week, was effective in preventing 
and improving the physical conditions of frail older adults. This 
supports the study by Han et al. (2007), suggesting that frail old-
er adults’ physical condition improved when they participated in 
exercise for a relatively long period of time (at least 12 weeks, 5 
sessions weekly, for 60 min per session).

This study sought to investigate correlations between exercise 
participation in frail older women and depression and cognitive 
function. To this end, women aged 60 yr and older who were par-
ticipating in programs provided by senior welfare centers were se-
lected as participants, and their Frailty, depression, and short-form 
MMSE-K (memory recall; 3-word recall) scores were assessed. The 
duration required for exercise to exert a positive influence on frail-
ty, depression, and cognitive function in older women was at least 
60 min per session, with a frequency of 5 times a week. Regarding 
suitable exercise types, dancing exerted a positive influence on 
frailty and depression scores. Further, exercises that required the 
use of tools, such as table tennis, appeared to have a positive influ-
ence on the improvement of cognitive function in older women. 
Although the present study found that some exercise types did not 
exert a positive influence on cognitive function, regular exercise 
was found to be important in improving short-form MMSE-K 
scores. Furthermore, because frail older adults are vulnerable to 
memory defects, regular exercise is very important in preventing 
frailty.
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