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Factors associated with physical activity of women aged

over 75 in South Korea

Soon-Rim Suh'*, Young-Mi Kim?

"College of Nursing, Kyungpook National University, Daegu, Korea
“Department of Nursing, Hosan University, Gyeongsan, Korea

Physical activity (PA) and the activity-related factors of aged women
dwelling in a city community of Korea were examined for 253 partici-
pants aged over 75, regarding their socio-demographic characteristics,
health status, physical performance, depression, cognitive function,
self-efficacy, outcome expectations, and PA. Descriptive statistics,
analysis of covariance, Pearson correlation, and multiple regressions
were performed to analyze cross-sectional data. The data indicated the
participants carry out low-intensity physical activities, such as house
chores, light gardening, and walking for pleasure. Moderate and vigor-
ous-intensity physical activities were performed rare. The frequency
per week was 15.62+8.60 for all listed activities. Frequency of PA de-
creased significantly in participants aged over 80, of poor perceived

INTRODUCTION

As the life expectancy of older adults continues to increase they
comprise the fastest growing segment of the population in
high-income countries, South Korean women, for an example, are
projected to be over 86.7 years in 2030 (Kontis et al., 2017). The
rapid rise of older population is projected to increase proportion of
chronic disease and life dependency (McPhee et al., 2016). It poses
an important public health challenge to maintain the quality of
life and to functional independency in their later life due to the
extended life span (Katz et al., 1983).

Physical activity (PA) of older adults is a key for the improve-
ment of cardiovascular, musculoskeletal and psycho-social health,
cognitive and physical functioning (Taylor et al., 2004). Despite
these benefits, PA of the elderly women is generally of a low in-
tensity and tend to confine housework and less vigorous activities

health, depression, and cognitive decline. There was a negative cor-
relation between PA and the figure 8 walks (r=-0.20, P=0.002). PA
showed significantly positive correlation with self-efficacy (r=0.34,
P=0.001) and outcome expectations (r=0.36, P=0.001). In a regression
analysis, explanation rate of factors influencing PA was 21.9% (P=
0.001). Outcome expectations (=0.23), cognitive function (8=-0.20),
and self-efficacy (£=0.19) influenced the PA. These findings indicate
that interventions stimulating cognitive function and enhancing positive
expectation and self-confidence should be included for PA promotion
of older women aged 75 years and over.
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than men (Giuli et al., 2012), and it is more obvious with advanc-
ing age (Keadle et al., 2016). This suggests that women aged over
75 may be a focused target population when considering PA in-
tervention studies for healthy aging.

Several studies have investigated the socio-demographical,
physical and psychological correlates of PA of older women. It was
shown that age, income, and education level significantly correlat-
ed with PA (Lin et al., 2017), so were the subjective health status
(Eifert et al., 2014) and lower-extremity function (Aoyagi et al.,
2009). These studies, however, provided insufficient evidences to
examine whether these factors predict the PA of women over 75
years. The relationship between depression and PA may be bidi-
rectional (Ku et al., 2012). In a systematic overview of meta-anal-
ysis, exercise significantly reduces depressive symptoms (Cata-
lan-Matamoros et al., 2016). Only two studies showed that de-
pression predicts PA in older adults over 65 years (Giuli et al.,

*Corresponding author: Soon-Rim Suh ) https:/orcid.org/0000-0003-4578-9685
College of Nursing, Research Institute of Nursing Science, Kyungpook National
University, 680 Gukchaebosang-ro, Jung-gu, Daegu 41944, Korea

Tel: +82-53-420-4931, Fax: +82-53-421-2758, E-mail: srsuh@knu.ac.kr
Received: April 26,2018 / Accepted: May 16,2018

Copyright © 2018 Korean Society of Exercise Rehabilitation

This is an Open Access article distributed under the terms of the Creative Commons At-
tribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

pISSN 2288-176X

http://www.e-jer.org
elSSN 2288-1778



Suh SR and KimYM e Factors associated with physical activity of women

J

2012; McKee et al., 2015). It is also necessary to investigate
whether depression is a significant predictor for women over 75
years. When compared with the PA group of elderly females, cog-
nitive function of the highest PA group was significantly less de-
creased (Yaffe et al., 2001). A previous study demonstrated that
cognitive function was a good predictive of PA (McKee et al.,
2015), although other studies have found that cognitive function
did not affect PA (Ferreira et al., 2010; Giuli et al., 2012). Anoth-
er study (Zhu et al., 2017) reported that moderate-intensity PA
reduces the risk of cognitive impairment. There seems a bidirec-
tional association between PA and cognitive function but more
information is needed whether the cognitive function predicts PA.
Elderly women aged 75 and older mostly demonstrate a low in-
tensity PA rather than a moderate intensity PA; thus, furcher
studies are needed to understand the relevance of low-intensity
daily PA to cognitive function (Beckett et al., 2015). Self-efficacy
has been considered related to PA (Bauman et al., 2012) and out-
come expectations are also reported to affect exercise participation
and PA in older adults (Resnick, 2001). It was reported that the
strongest predictor of health behaviors in elderly women is self-ef-
ficacy, followed by outcome expectations (Conn, 1997). Studies of
the physical activities of middle-aged and elderly women in Tai-
wan revealed that self-efficacy has a significant correlation with
PA, but not in a regression analysis (Lin et al., 2017). In another
study, PA increases significantly when having high self-efficacy,
not outcome expectations (Mielenz et al., 2013). These findings
indicate a need for further study for the influence of self-efficacy
and outcome expectations on PA of older women.

Specifically, only few studies have included a multivariate eval-
uation of factors related to PA focused on older women in their
later stage. Thus, there is a need to investigate the effects of sub-
jective health status, physical performance, depression, cognitive
function, self-efficacy, and expectation on the PA of older women
in their later life stage in particular.

In this context, aims of this study were to investigate the PA
frequency of a sample of community-dwelling older women over
75 in South Korea, and analyze the predictors of PA. Results
identifying the current state and predictors of PA can provide ba-
sic data for the design of intervention programs to enhance PA in
this population.

MATERIALS AND METHODS

Study setting and participants
Study participants were recruited from elderly women regis-
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tered at one senior club and three senior centers in the Daegu city
of South Korea. Study inclusion criteria were as follows: (a) wom-
en aged over 75, (b) who replied independently on the questions
about their activities of daily living (eating, bathing, getting
dressed, using the bathroom, moving, walking), (c) who were ca-
pable of communication and social activity, (d) who volunteered
to participate in this study, and (e) who did not participate in any
other structured PA program.

A sample size greater than 252 people was needed for an one-
way analysis of variance using a test power of 0.95, a significance
level of 0.05, and a medium effect size (Faul et al., 2009). Initially,
278 older women were included from the accessible population
(1,470 total individuals). However, 25 individuals provided insuf-
ficient responses or did not complete the questionnaires. There-
fore, the final analysis was conducted for data collected from 253
participants.

This study was approved by the Institutional Review Board of
Kyungpook National University (approval number: KNU 2016-
28).

Measurements

The participants were assessed for the general characteristics in-
cluding age (7579, 80-84, or 85 years and over), level of educa-
tion (illiteracy, elementary school or higher), living arrangement
(alone, or not alone), perceived economic level (low, middle, or
high), comorbidity (yes, or no), and subjective health status (very
good, good, moderate, poor, or very poor).

The figure-8 walk test (FSWT) is a measure of walking skills in
daily life (Hess et al., 2010). Individuals were asked to walk a fig-
ure 8 around two cones placed 1.5 m apart. The participant was
instructed to stand at the middle point between the two cones
and to begin walking at a usual pace. The pattern consisted of
walking on curved paths, clockwise and counterclockwise, with
straight-path walking between the curved paths. One trained in-
vestigator recorded the time to complete the FSWT. A longer
time to complete the task is considered poorer performance.

Depressive symptoms were measured using the Short Geriatric
Depression Scale developed by Yesavage and Sheikh (1986). Total
scores were obtained by adding one point for each response that
was symptomatic of depression, resulting in a score ranging from
0 to 15, with higher scores indicating greater depressive symp-
toms. A score >5 (cutoff value) suggests depression. Cronbach a
was 0.91 for this study.

The Mini Mental State Examination measured cognitive func-
tion (Folstein et al., 1975). It is composed of items such as orien-
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tation, registration, attention and calculation, recall and language.
We used the total score, which ranged from 0 to 30 points, with
higher scores indicating better cognitive function. The score be-
low 24 indicates cognitive impairment. Cronbach a for this study
was 0.94.

Self-Efficacy for Exercise developed by Resnick and Jenkins
(2000) is a 9-item questionnaire regarding the ability to continue
exercising despite barriers, with scores ranging from 0 (not confi-
dent) to 10 (very confident). Items include asking participants
how confident they are in exercising when they are having pain
or; fatigue or in busy or stressful situations. It is scored by sum-
ming the numerical ratings for each response and dividing that
value by the number of responses. A higher score represents better
self-efficacy. Cronbach a for this study was 0.84.

The Outcome expectations for exercise 2, which anticipates the
consequences of a given behavior, developed from the study of
Resnick (2005) focuses on the perceived consequences of exercise
for older adults. The questionnaire consists of 13 items measuring
nine positive and four negative outcomes expectations. The test
uses a 5-point scale, ranging from 1 (not at all) to 5 (absolutely
agree). It is scored by summing the numerical ratings for each re-
sponse and dividing this value by the number of responses. A
higher score indicates positive expectations for the outcomes.
Cronbach a for this study was 0.89.

PA was assessed using the questionnaire for the Community
Health Activities Model Program for Seniors developed by Stew-
art et al. (2001). This measurement assesses the frequency of dif-
ferent activities and ranges from light to vigorously intense activi-
ties, which was completed in a typical week over the past 4 weeks.
Participants reported whether they had engaged in each activity
(yes/no), and the frequency per week.

Data collection

The data collection for this study consisted of one-on-one inter-
views and measurement by trained research assistants from March
11 to April 28, 2016. A verbal presentation was given by the in-
vestigator to the board regarding the research purpose and overall
study procedure. All participants voluntarily agreed to participate
in the study and signed an informed consent after receiving infor-
mation about the study goal, data collection, and confidentiality.
Participants were told that the data collection process could be
terminated at any time without penalty. Investigators were
trained on the survey methods and direct measurement methods
to ensure consistent measurements prior to the investigation.

https://doi.org/10.12965/jer.1836228.114

Data analysis

The collected data were analyzed using IBM SPSS Statistics ver.
21.0 IBM Co., Armonk, NY, USA). Descriptive statistics were
used for general characteristics, study variables such as physical
performance, depressive symptoms, cognitive function, self-effica-
¢y, outcome expectations, and PA. The analysis of covariance (co-
variance; age) was used to examine the difference in PA according
to general characteristics. Pearson correlation coefficient was used
to determine the relationships between measured variables. Mul-
tiple regression analyses were performed to determine the predic-
tors of PA among older women. The categorical variable was
changed to a dummy variable before the analysis.

RESULTS

General characteristics of the participants

The average age of the 253 participants was 79.8 years (age
range, 75-94 years). In addition, 53.7% of the subjects had edu-
cation higher than the elementary school, 49.8% were living
alone, and 58.5% were economically above the average. Further-
more, 83.8% of the participants had chronic diseases, such as hy-
pertension, diabetes, and arthritis. In all, 67.2% of the partici-
pants had a moderate or better subjective health status. For the
F8W'T, 57.3% of the subjects belonged to the average or higher
groups, and the mean score of the FSW'T was 42.7 sec. Regarding
the presence or absence of depressive symptoms, 67.6% of the pa-
tients had no depressive symptoms. The mean score of depressive
symptoms was 3.4/15. Furthermore, 68.0% of the participants
belonged to the normal group in terms of cognitive function. The
mean score for the MMSE was 24.9/30. The mean scores of self-ef-
ficacy and outcome expectations were 46.2/90 and 51.7/65, re-
spectively (Table 1).

PA of the participants

The frequency of PA in participants was 15.6 times per week.
Light work in the house (sweeping) was as frequent as 4.6 times
per week, followed by walking leisurely for pleasure 3.6 times per
week. PA related to recreation/leisure activity and aerobic/exercise
activity was found to be very rare with the exception of walking
(Table 2).

PA according to the general characteristics of the
participants

The mean score for PA differed significantly depending on the
age (F=06.32, P=0.002). The 75- to 79-yeat-old age group
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Table 1. Characteristics of participants (n=253)

Table 2. Physical activity of participants (n=253)

Variable Value
Age (yr) 79.82+399(75-94)

75-79 140 (55.3)

80-84 79(31.2)

>85 34(134)
Education

Illiteracy 117 (46.2)

> Elementary school 136 (53.8)
Living arrangement

Alone 126 (49.8)

Not alone 127(50.2)
Perceived economic level

Low 105 (41.5)

Middle or high 148 (58.5)
Comorbidity

Yes 212(83.8)

No 41(16.2)
Subjective health status

Poor or very poor 83(32.8)

Moderate, good or very good 170(67.2)
Depression 3.60+3.99(0-15)

Normal (0-4) 171 (67.6)

Depression (>5) 82(32.4)
Cogpnitive function 24.85+3.39(16-30)

Normal (> 24) 172 (68.0)

Decline (< 24) 81(32.0)
Figure 8 walks 42.70+12.69(20-84)
Self-efficacy 46.16+26.16 (0-90)
Outcome expectations 51.71+8.91(28-65)

Values are presented as mean + standard deviation (range) or number (%).

showed higher scores of PA compared with the other age groups.
When the results of the analysis of PA by general characteristics
were adjusted for age (covariate), individuals with a moderate or
better level of subjective health status showed a higher frequency
of PA compared to the other groups (F=5.45, P =0.020). Com-
pared to the depressed group, the nondepressed group showed a
significantly higher PA (F=4.30, P=0.039). The group with
normal cognitive function had significantly higher PA compared
to the cognitive dysfunction group (F =8.93, P =0.003) (Table 3).
There was a negative correlation between PA and FSWT (r=
-0.20, P =0.002). A positive relationship was found between
self-efficacy and PA (r=0.34, P<0.001), and between outcome
expectations and PA (r=0.36, P <0.001) (Table 4).

Predictors of PA
To identify the factors that affect the PA of elderly women,
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Physical activity

[tems MET  Frequency
No Yes
Stretching/flexibility exercises 20 081+201 208(822) 45(17.8)
Yoga or Tai chi 20 028+091 224(885) 29(115)
Light gardening (watering plants) 25 1.38+225 149(589) 104(41.1)
Calisthenics 25 017+084 239(945) 14(55)
Light work around the house 25  463+250  23(9.1) 230(909)
(sweeping)

Walk leisurely for pleasure 25  363+301 85(336) 168(66.4)
Walk to do errands 25 135+236 169(66.8) 84(33.2)
Light strength training™ 30 006+045 248(98.0) 5(2.0)
Play golf walking* 30 002025 252(99.6) 1(0.4)
Swim gently* 30 004+026 250(98.8) 3(1.2)
Aerobics or aerobic dancing® 35  013+087 246(97.2) 7(2.8)

Heavy work around the house* 35 094+163 153(60.5 100(39.5)

(washing windows)

Walk fast or briskly forexercise* 35 1.09+223 195(77.1)  58(22.9)

Heavy gardening (raking)* 40 016+077 235(929) 18(7.1)
Ride a bicycle* 40  019+103 244(%64)  9(36)
Dance* 45  002+020 249(985)  4(15)
Aerobic machines® 50  0.05+051 250(98.8) 3(1.2)
Play basketball, soccer, 50  0.06+059 250(98.8) 3(1.2)
or racquetball*

Swim moderately, fast* 50 001+013 252(99.6) 1(0.4)
Walk or Hike uphill* 60 019+094 238(94.1) 15(59)
Jog/run* 70 038+150 235(929) 18(7.1)
Total - 1562+860 - -

Values are presented as mean + standard deviation or number (%).
MET, metabolic equivalent of task.
*Moderate physical activity.

multiple regression analysis was performed using age, subjective
health status, FSW'T, depression, cognitive function, self-efficacy
and outcome expectations. The model was significant, explaining
21.9% of the variance in PA (F=9.80, P=0.001). Among these,
outcome expectations ($=0.23, P=0.002) was the strongest pre-
dictor, followed by cognitive function (3=-0.20, P =0.002), and
self-efficacy (8=0.19, P=0.007) (Table 5).

DISCUSSION

The aim of this study was to identify PA and it’s predictors
among community-dwelling older women aged over 75 years.
The frequency of all PA was 15.6 time per week. This finding is
slightly higher than the 13.3 times per week for the American
women as reported in the study by Stewart et al. (2001). The par-
ticipants in this study were found to perform mostly low-intensity
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Table 3. Physical activity according to the general characteristics of the partic-
ipants (n=253)

Table 4. Correlation between physical activity and figure 8 walks, self-effica-
cy, and outcome expectations (n=253)

Variable Frequency F(P)

Age
75-79° 17.16+8.91 6.32(0.002)
80-84° 14.35+8.15 a>h,c
>85° 12.03+6.74

Education
Illiteracy 14.93+8.14 0.41(0.521)
> Elementary school 16.16+8.95

Living arrangement
Alone 15.65+9.30 0.25(0.620)
Not alone 15.53+7.87

Perceived economic level
Low 15.55+8.51 0.03(0.868)
Middle or high 15.62+8.68

Comorbidity
Yes 16.00+7.84 0.06(0.802)
No 1551+8.74

Subjective health status
Poor or very poor 13.76+7.58 5.45(0.020)
Moderate, good or very good 16.49+8.93

Depression
Normal (0-4) 16.49+8.99 4.30(0.039)
Depression (> 5) 13.73+7.41

Cognitive function
Normal (> 24) 16.97+891 8.93(0.003)
Decline (< 24) 12.67+7.07

Values are presented as mean + standard deviation.

activity (2-2.5 metabolic equivalent of tasks [METs]), such as
household chores and light walking, whereas moderate-intensity
activity (3 METs) was not performed or performed less than once
per week. The participants do not engage in PA appropriate for
maintaining and promoting health. World Health Organization
(2010) recommended at least 150 min per week of moderate-in-
tensity PA for health benefits in older adults. It is consistent with
the data obtained in previous studies, in which older women per-
formed daily domestic activities such as walking and housework
(Plonczynski et al., 2008). It suggests the possibility of develop-
ing functional dependence among women over 75 years old in the
future and of becoming vulnerable elderly, which reduces the
quality of life related to health. Therefore, it is important to de-
velop a strategy that could involve women over 75 in moderate
intensity PA.

Women of 85 years and over performed lower PA than those of
75-84 years in this study, which is consistent with another study
(Eifert et al., 2014). But age was not a significant predictor of PA

https://doi.org/10.12965/jer.1836228.114

r(Pvalue)

Variable i i
F;hc\{isvlf‘;l F\IIE\J/Z{ESB Sty ex?Jl;tci;rtTi]oens
Physical activity 1
Figure 8 walks -0.20(0.002) 1
Self-efficacy 0.34(0.001) -0.19(0.003) 1
Outcome expectations  0.36(0.001) -0.24(0.001) 0.60(0.001) 1
Table 5. Multiple regression analysis of study variables
) Physical activity (F/w)
Variable
B SE B 2

Age 024 0.13 0N 0.068
Subjective health status® 023 1.16 0.01 0.842
Depression” 048 1.17 003 0.685
Cognitive function” -358 1.12 020 0.002
Figure 8 walks 0.10 0.04 -0.02 0.824
Self-efficacy 0.06 0.02 0.19 0.007
Outcome expectations 022 0.07 023 0.002

R%=0.219, F=9.796, P=0.001, Durbin-Watson=1.373

SE, standard error; F/w, frequency per week.
Poor or very poor group is a reference value. "Depression group is a reference val-
ue. “Normal cognitive function group is a reference value.

in the the regression model. Participants with good subjective
health status had significantly higher PA than those with poor
subjective health status, which was consistent with previous stud-
ies (Browning et al., 2009; Eifert et al., 2014; Giuli et al., 2012).
Nevertheless, subjective health status was not a significant predic-
tor of PA among older women in the regression model. This re-
sult was different from another study that subjective health status
predicted PA in Ttalian elderly (Giuli et al., 2012). Because of in-
sufficient information on PA of older and oldest old women, there
is a need to study further for determining whether subjective
health status leads to perform more PA in older women. Although
non-depressed participants performed PA more than the depressed,
depressive symptoms were not a significant predictor of PA in the
current study. The results were inconsistent with previous studies
(Giuli et al., 2012; McKee et al., 2015) that depressive symptoms
predicted PA significantly. Depressive symptoms affect the level
of physical functioning and physical functioning leads to more PA
(Giuli et al., 2012). On this basis, it is considered that depressive
symptoms do not affect PA directly because most participants in
this study showed no problems of physical functioning.

In this study, PA was lower in the cognitive decline group than
in the normal group and cognitive function was a significant pre-
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dictor of PA. Cognitive function is an important factor to perform
more PA because it is associated with independent daily activities
such as judgment and executive function (de Guzman et al., 2015).
The finding is consistent with the notion that preexisting cogni-
tive impairment cause a reduction PA (Weuve et al., 2004) and
cognitive function of older adults affects PA significantly (de Guz-
man et al., 2015; McKee et al., 2015). It shows that intervention
for maintain and promoting cognitive function could activate PA.

Walking is a complex exercise technique based on a variety of
balance-control abilities, and a brain-body interaction allows
walking and rapid adaptation to change depending on the cit-
cumstances (Capaday, 2002). The F8WT is a valid tool to assess
walking performance and balance in older adults (Hess et al.,
2010). In this study, there was a negative weak correlation be-
tween the FSWT and PA, but F8WT was not a significant pre-
dictive factor of PA. Self-efficacy is a person’s confidence in one’s
ability to perform a certain behavior successfully (McAuley et al.,
2011). A significant positive relationship was found between PA
and self-efficacy and self-efficacy predicted PA in this study. Peo-
ple who have higher self-efficacy tend to hold more positive atti-
tude toward exercise and to engage in more PA (Ayotte et al.,
2010). This finding was similar to the results obtained by Motris
et al. (2008), which also showed a positive correlation between
self-efficacy and PA. Therefore, it is necessary to apply a program
emphasizing self-efficacy to promote PA. Outcome expectations
are the beliefs that performing a specific behavior will lead to a
desired outcome. Stronger positive outcome expectations were as-
sociated with a greater frequency of PA in the current study. This
result is consistent with those obtained from PA studies of older
adults (Resnick, 2001; Williams et al., 2005). This finding sug-
gests that participants-more confident in overcoming obstacles
and more knowledgeable about the benefits of PA,-perform PA
more frequently. Consequently, positive outcome expectations can
be considered a target of intervention which would increase PA in
older women.

Several limitations should be considered when interpreting the
findings of this study. First, the study participants were commu-
nity-dwelling older adults who were mostly independent in daily
living. Therefore, the results cannot be generalized to more dis-
abled women. Second, PA assessment was based on a self-reported
questionnaire, which may be subject to a recall bias; although, us-
ing subjective measurements among older adults can be valid
(Colbert et al., 2011). Despite of these limitations, this study pro-
vides cognitive function, self-efficacy and outcome expectations as
useful factors in the development of effective interventions to in-
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crease PA in older women. Therefore, there is a need for a system-
atic PA program that can increase the current low-intensity activ-
ity to moderate-intensity activity to provide health effects in el-
derly women. As a strategy to promote PA, a PA program needs
to include education about the positive incentives for facilitating
PA and strengthen cognitive stimulation and self-confidence mo-
tivating PA.
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