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Correlates of Habitual Walking and Sports/Leisure-time Physical Activity in
Older Persons in Singapore: Interaction Effects Between Educational
Attainment and Gender
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Abstract
Introduction: We examined for demographic and psychosocial correlates on the participation of habitual walking and sports/leisure-time

physical activity (LTPA) among older persons in Singapore. Materials and Methods: In an observational study, 177 Chinese, community/
urban-dwelling, ambulant, non-disabled participants >50 years old were recruited from a health promotion programme. The main outcome
measures were self-reported participation in habitual walking and sports/LTPA. Variables examined include highest educational
attainment, demographic and health characteristics, social contact and health knowledge. Interaction between gender and educational
attainment was also examined. Results: The mean age of participants was 62.5 + 7.8 years. The effects of educational level were significant
on habitual walking (P = 0.02), while that of age, self-rated health and interaction between gender and educational level were significant
for sports/LTPA (P = 0.012, P = 0.002 and P = 0.019, respectively). Men with higher education had a higher self-reported sport/LTPA, while
in women; those with lower education attainment had a higher participation. Conclusion: Unlike findings from Western developed nations,
previous studies done in Japan and Singapore found that educational level and health behaviours may not be positively associated. In this
study, there is a negative correlation between educational attainment and participation in habitual walking and sports/LTPA, especially
among older Singaporean women.
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Introduction

Physical inactivity has been identified as a major cause of
morbidity and mortality secondary to cardiovascular disease,
diabetes mellitus and hypertension. It contributes to the
loss of physiological and psychological capabilities that
result in overall reduction in function and independent
living.1 Participation in regular physical activity, on the
other hand, has been shown to improve posture, prevent
sarcopaenia and disability and protect against hip fracture.
It has also been reported that physical activity is important
in maintaining cognition, quality of life and independence
in activities of daily living in an older person.2 Physical
activity has been considered as one of the health behaviours
most likely to alter health.

Much of the current knowledge about the determinants
of physical activity comes from studies on younger and
middle-aged persons. Less is known about older individuals.
The World Health Organization (WHO) had reported that,

by 2025, more than 800 million people in the world will be
over 65 years old.3 In Singapore, the number of older
persons above the age of 65 years is projected to increase
from 6.8% in 1995 to 20% by the year 2030.4 As there is
very little information on this aspect in an older Asian
population, it is important to find correlates of physical
activity for its implications on possible preventive
interventions and to validate prior studies in the West.

Determinants of physical activity in adults can be classified
into 5 categories: demographic or health characteristics;
knowledge, attitudes and beliefs including self-efficacy;
psychological and behavioural attributes; available exercise
programme factors; and environmental factors.5

Previous studies done in Canada (for older adults) and
Denmark had reported that important variables for
participation in physical activity include gender, age,
educational attainment, marital status, chronic medical
conditions, smoking status and health perception.6,7
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However, these studies have been done on a single
parameter: leisure-time physical activity (LTPA).

Evidence from the Nottingham Longitudinal Study of
Activity and Ageing for older persons indicated that for
both men and women, participation in some activities (e.g.
walking) are independent of participation in others (e.g.
sports). Thus, older persons are not generally active or
inactive but appear to be selectively active/inactive within
certain task specific domains. Hence, an activity inventory
that differentiates habitual walking and LTPA rather than
a single parameter of LTPA is more reflective of an older
persons activity and fitness level.8 Habitual activity may be
more important in the longer term through engendering of
improved fitness or a greater physiological activity and
energy turnover, especially in older adults. There is growing
interest in the role of habitual walking and LTPA in the
maintenance of physical fitness and health in the older
person.9 Therefore, we investigated the demographic,
socioeconomic, psychosocial and health status correlates
on the participation of habitual walking and LTPA in older
persons in Singapore.

Materials and Methods

This study was conducted in a geriatric day hospital,
from April 2001 to November 2001. All community-
dwelling, ambulant, non-disabled participants aged 50
years or older attending a health promotion programme
were recruited and their written informed consent to
participate in the study was obtained. Of the 216 eligible
participants, 177 (82%) were included in the analysis.
Thirty-nine (18%) subjects were excluded of whom 28
(13%) did not submit the questionnaire and 11 (5%)
refused to give consent. This study was approved by the
hospital’s ethics committee.

The questionnaire is a one-stage, retrospective, recall-
based series of structured questions administered by trained
interviewers. Levels of habitual walking and LTPA were
assessed using a detailed activity inventory, modelled after
the Nottingham Longitudinal Study of Activity and Ageing
which was used and validated by Morgan et al10 for older
adults. Habitual activities are defined as those with a
probable minimum energy cost of 2 kcal/min, performed
continuously for at least 3 minutes, at least weekly, for the
previous 6 weeks.10 Participants were asked about their
walking (any purposeful walking defined as walking with
a purpose such as to the grocery store, market, bus-stop
done outside house or garden, excluding running or jogging);
leisure-time or sports activities (such as swimming, running
or jogging, racquet games, tai chi or qigong, golf, bowling,
dancing, and others). These were recorded if the activities
met the criteria for being habitual. The duration and
frequency of each reported activity were scored as minutes
per day and the number of days per week. They were later

scored in average minutes per week.

The extent of walking the day before (walking yesterday)
for the estimation of walking activity was done. The
question had previously been validated against a
pedometer.11 If the previous day had been atypical, then
another was selected (up to a maximum of 6 days previously).
It was scored as minutes per typical day.

The basic demographic factors, health characteristics
and socioeconomic status included were gender, age,
employment, living arrangement, marital status, type of
dwelling, previous hospitalisation in the last 1 year, self-
rated health, smoking, number of medical problems
(nominal) and highest educational attainment. Social
contact, health knowledge [based on a 7-item series of
questions (nominal)] and perception of body weight were
also included for analysis (Tables I and II).

TABLE I: BASIC CHARACTERISTICS OF THE STUDY GROUP

No. of participants (%)

Age
Median (Range) 63 (50-81) years
Mean (SD) 62.5 (7.8) years

Gender
Male 58 (32.8)
Female 119 (67.2)

Marital Status
Never married 25 (14.1)
Married 118 (66.7)
Divorced/Separated 1 (0.6)
Widowed 31 (17.5)
Others 2 (1.1)

Type of dwelling
1- to 2-room public flat 4 (2.3)
3-room public flat 27 (15.3)
4-room public flat 37 (20.9)
5-room public flat/HUDC 40 (22.6)
Private flat/House 69 (39.0)

Living arrangement
Alone 22 (12.4)
With spouse only 34 (19.2)
With spouse, children or

grandchildren 85 (48.0)
With children or grandchildren

but no spouse 15 (8.5)
With others 21 (11.9)

Employment
Employed (Full time) 22 (12.4)
Employed (Part time) 25 (14.1)
Unemployed/Retired 126 (71.2)
Others 4 (2.3)

Highest educational attainment
Never attended school 11 (6.2)
Primary 20 (11.3)
Secondary 88 (49.7)
Post-Secondary/Tertiary 58 (32.8)
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The number of medical problems score from 0 (no health
problem) to 13, covering the presence or absence of medical
comorbidities (hypertension, diabetes, heart conditions,
high cholesterol, asthma/chronic lung diseases, arthritis,
stroke, eyesight problems, urinary incontinence, frequent
falls/ use of walking stick, foot problems, hearing problems,
others), adapted from Fried and Guralnik’s list of chronic
disease states that have been associated with physical
disability in older populations.12 Self-rated health was rated
in a 5-point response format of very poor, poor, fair, good
and excellent. Highest educational attainment was recorded
as never attended school, primary, secondary and post
secondary/tertiary education. Social contact is defined by
the question, ‘Do you get together with close friends,
relatives or neighbours at least once a week?’ with a
response of yes or no.

Prior to recruitment, a pilot study was conducted to
assess the questionnaire in terms of administration and
acceptability to older respondents. Most completed the
questionnaire in 20 minutes.

The use of the questionnaire introduced an element of
self-reporting bias. The question on walking yesterday that
was previously validated against a pedometer is highly
correlated with reported walking in the past fortnight

(Pearson’s coefficient 0.737; P = 0.01). This lends some
reliability to self-reported walking11 and other self-reported
measures of physical activity. The participants were
interviewed at the point of entry into the health promotion
programme and not compensated for their participation, so
as to reduce possible bias on completion of the questionnaire.

Statistical Analysis

Multivariate linear regression with backward model
selection, with a 0.1 removal rate, was carried out to
evaluate the effects of each variable on levels of self-
reported habitual walking and LTPA/sports. Interaction
effects between highest educational attainment and gender
were also considered due to previous studies on their
effects on health and health behaviours. To increase the
power of analysis, variables were recorded as follows:
marital status to never married, married or divorced/
separated/widowed/others; type of dwelling into 1- to 2-
room public flats, 3- to 4-room public flats or 5-room public
flat/Housing and Urban Development Corporation (HUDC)
flats/private flat/house; living arrangement to alone or
others; employment to employed full/part time or
unemployed/retired/others; self-rated health into very poor/
poor, fair or good/excellent; smoking status into never
smoked or ever/current smokers. All analyses were done
on SAS (SAS Institute, Inc., Cary, NC) version 8 for
Windows. P values <0.05 were considered to be statistically
significant.

Results

Basic demographic factors, health characteristics,
socioeconomic factors, social contact and health knowledge
of the participants are summarised descriptively (Tables I
and II). The mean age of participants was 62.5 + 7.8 years.
The median self-reported walking was 127.5 min/week
(range, 0 min/week to 2100 min/week), while the median
self-reported sports/LTPA was 62.5 min/week (range,
0 min/weeks to 1680 min/week).

We found that only the effects of education level was
significant on walking (P = 0.02). Age, self-rated health
and the interaction between gender and education level
were significant on the levels of LTPA/sports (P = 0.012,
P = 0.002 and P = 0.019, respectively). The median (range)
and mean (standard deviation) values are given in Table III
(for time spent on habitual walking and LTPA/sports).

Effect of Highest Educational Attainment on Habitual
Walking

Participants with low educational attainment spent more
time on habitual walking than those with higher educational
levels. Participants who never attended school or had a
primary school education spent 172.59 minutes more on
walking every week than those who had post-secondary or

TABLE II: PARTICIPANTS’ SELF-ASSESSMENT OF HEALTH AND
HEALTH HABITS

No. of participants (%)

Self-rated health
Very poor 0 (0)
Poor 9 (5.1)
Fair 68 (38.4)
Good 89 (50.3)
Excellent 11 (6.2)

No. of medical problems
Median (Range) 2 (0-9)

Hospitalisation for the past 1 year
Yes 16 (9.0)
No 161 (91.0)

Smoking*
Never smoked 157 (89.2)
Ever smoked and stopped 16 (9.1)
Currently still smoking 3 (1.7)

Perception of body weight
Overweight 70 (39.5)
Just right 93 (52.5)
Underweight 14 (7.9)

Social contact
Yes 160 (90.6)
No 17 (9.6)

Health knowledge
Median 4
Range (Min-Max) 1-7

*There is 1 missing data (n = 176) for smoking.
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tertiary education (P = 0.006; 95% Confidence interval
(CI), 50.42 min to 294.77 min).  Those with secondary
school education spent 74.06 minutes more on walking
compared to those who attained post-secondary or tertiary
education (P = 0.106; 95% CI, 15.93 min to 164.06 min).

Effect of Self-rated Health on Sports/LTPA

Participants whose self-rated health is poor/very poor
when compared with those with good/excellent rating
spent 178.91 minutes less in sports/LTPA every week
(P = 0.053; 95% CI, 360.12 min to 2.31 min). Those who
had a fair self-rated health spent 146.51 minutes less
(P = 0.0007; 95% CI , 230.17 min to -62.88 min). Poorer
self-rated health status correlated with lower levels of
sports/LTPA.

Effect of Gender on Sports/LTPA

When the effects of gender were analysed, fewer women
participated in sports/LTPA with less time spent. Only
59.8% of women engaged in some form of sports/LTPA,
the median time spent was only 60 min/week (range, 0 min/
week to 1680 min/week). In comparison, 70.7% of men did
so and the median time spent was 125 minutes/week
(range, 0 min/week to 1620 min/week).

Ninety-four per cent of women reported habitual walking
with a median time spent of 105 min/week (range,

0 min/week to 2100 min/week) while 94.8% of men
reported habitual walking with a median time spent of 150
min/week (range, 0 min/week to 1080 min/week).

Effect of Interaction between Gender and Educational
Level on Sports/LTPA

When the effects of gender and highest educational
attainment was taken into consideration for sports/LTPA,
women with secondary education spent 25.97 minutes
more per week (P = 0.65; 95% CI, 86.65 min to 138.58
min); women who did not receive any education or had only
primary education spent 217.79 minutes more per week
(P = 0.002; 95% CI, 79.35 min to 356.21 min) than those
with post-secondary or tertiary education. Women with
lower educational level spent more time in sports/LTPA.

In contrast, men with post-secondary or tertiary education
spent 120.48 minutes more per week on sports (P = 0.08;
95% CI, 14.40 min to 255.35 min); men with secondary
education spent 70.53 minutes more per week (P = 0.3;
95% CI, 62.08 min to 203.14 min) than those who did not
receive any education or only had primary school education.
Comparatively, men with higher education reported more
time in sports/LTPA.

Effect of Age on Sports/LTPA

Interestingly, time spent in sports/LTPA increased by
6.75 minutes a week (P = 0.012; 95% CI, 1.52 min to 11.97
min) for every year increase in age.

Discussion

Many studies in the West have reported sedentary
behaviour among older persons to be more prominent in the
less educated, and that higher educational levels predicted
levels of physical activity especially vigorous physical
activity or LTPA.6,7 Less is known about the role played by
educational level in determining healthy behaviours in the
levels of LTPA and habitual walking in an older Asian
population.

In this study, educational level correlated negatively with
LTPA and habitual walking. When the interaction of
gender with educational level was included in the model;
educational level correlated positively with levels of physical
activity in men but showed a negative correlation in women.

Previous studies done in Japan and Singapore found that
higher educational level may not be correlated with higher
levels of physical activity. In a study of 52,000 people aged
40 to 79 years in Miyagi prefecture in Japan, Anzai et al13

found that health practices in women defined as smoking,
alcohol consumption and exercise, were not correlated
with educational level. In Singapore, middle-aged women
(35 to 60 years) with lower educational level were more
likely to fulfill the WHO’s recommendation on physical
activity when compared to those with higher educational

TABLE III: AVERAGE TIME SPENT ON HABITUAL WALKING AND
LTPA/SPORTS

Variables Habitual walking LTPA/sports

Median Mean Median Mean
(Range) (SD) (Range) (SD)

Highest education attained
Nil/Primary (n = 31) 225 295.86 150 255.83

(1030) (236.94) (1680) (421.26)
Secondary (n = 88)  105 197.18 60 139.25

(2100) (330.84) (1110) (199.55)
Post-secondary/ 85 123.12 60 162.76

Tertiary (n = 58) (1050) (151.66) (1620) (271.95)

Self-rated health
Very poor/poor 150 200 0 113.33

(n = 9) (420) (149.83) (420) (165.53)
Fair (n = 68) 135 170.62 10 85.76

(1080) (200.62) (710) (136.48)
Good/Excellent 112.5 199.86 120 225.50

(n = 100) (2100) (319.32) (1680) (331.17)

Gender
Men (n = 58) 150 196.64 125 209.66

(1080) (203.91) (1620) (294.62)
Women (n = 119) 105 185.09 60 145.90

(2100) (302.31) (1680) (262.38)

Time is measured in minutes per week
LTPA: leisure-time physical activity
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level.14 It had used the 7-day recall questionnaire (7DRQ)
which measures all aspects of physical activity, including
household activity and LTPA. This suggests that educational
level in Asian women may have a different effect on levels
of physical activity.

It has been suggested that by determining an educational
level, one was able to locate an individual’s place in a
society’s stratification system. The process by which
resources are differentially distributed is what is meant by
social stratification. Being at the top of the system meant
prospects of having access to more resources like material
and social rewards such as a higher pay, better occupation
and a higher level of self-determination.15 These rewards,
in turn, change patterns of morbidity like lack of physical
activity in a favourable direction.

However, sociologically, it is more accurate to
conceptualise educational attainment together with age
and gender as distinct dimensions of social stratification.
The interaction effect of educational attainment on the
uptake of physical activity has to be considered with these
variables.16

The geographical, social and cultural variations in the
formulation of aetiological hypothesis concerning
educational attainment and levels of physical activity in the
Singapore may be different from the populations in the
West. The difference between older men and women
suggests that other psychosocial factors, like the nation’s or
family’s educational policies, may play more important
roles in gender differences. Women may have fewer
educational opportunities.17

In terms of social stratification, there are reported distinct
characteristics in Asians. Studies in Japan have found that
family factors, like parental income, education and
occupation, exert greater influence on educational
attainment compared to the United States and Britain16

(Fig. 1).

Levels of physical activity, deemed as part of healthy
behaviour, are influenced not only by educational level and
demographic factors but also by other factors such as
personal factors (beliefs, attitudes, self-efficacy and health
status). Self-rated health, as a global self-evaluation of
health, was significantly correlated with LTPA. It has been
suggested that psychological wellbeing is an important
factor for staying physically active among older adults.18

There are two interpretations of self-rated health: it is a
spontaneous assessment of one’s health status and health
practices, and it is an aspect of one’s enduring self-concept.19

As such, self-rated health may be regulated by an older
person’s efforts to achieve important health-related goals
like regular physical activity. It has also been suggested
that health status and levels of physical activity maybe
mediated by self-efficacy.20

Fig. 1. Aetiological hypothesis on healthy behaviours and interacting variables in older
persons.

The limitations of this study include the small number of
participants; they are more likely to be self-selected, healthy
and interested in physical activity. The older participants
actually spent more time doing sports/LTPA than the
younger subjects. They were also predominantly Chinese.
The possibility of a cohort effect may have limitations in
generalisability to the population.  However, 2 previous
larger studies done in Singapore and Japan had shown that
educational attainment may not be positively correlated
with levels of physical activity compared to studies done in
the West.13,14

In 1995, the Centers of Disease Control and Prevention
and the American College of Sports Medicine, classified
older adults as a special population, in whom physical
inactivity is prevalent and special efforts are required to
target this population to increase their levels of physical
activity.2 This is also in line with the Inter-Ministerial
Committee (IMC) on Ageing population recommendation
on the emphasis on health promotion and disease prevention
in our ageing population. Hence, more research is needed
to find the determinants of physical activity especially
psychological and behavioural attributes in older Asian
men and women in order to design specific interventions
that will promote physical activity. There is also mounting
evidence that regular physical activity improves
physiological and performance measures in older persons.9

Educational attainment Gender

Other psychosocial factors,
e.g., nation’s and family’s
policy on education.
Family’s cultural
background, income and
occupation.

Social stratification
(more resources, higher pay,

better occupation,
self-determination)

Health behaviours
(Physical activity)
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