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Abstract

Objective: To assess physical performance (PP) and physical activity (PA) among older adults

visiting primary healthcare centres (PHCCs) in Riyadh.

Methods: In this cross-sectional study, men and women (n¼ 74) aged �60 years were recruited

from five PHCCs across Riyadh, Saudi Arabia, between 19 February and 6 August 2017. The

Timed Up & Go test was used to assess PP. Self-reported PA was assessed using the Physical

Activity Scale for the Elderly. Means and standard deviations were used to describe PP and PA

scores across genders. A two-tailed independent samples t-test was used to estimate mean

differences (MD) and 95% confidence intervals (CI) between genders.

Results: Men scored significantly lower than women on PP (MD: 2.11, 95% CI: 0.59 to 3.64) and

PA (MD: �46.1, 95% CI: �80.96 to �11.25). Significant gender differences were observed for

leisure time activities (MD: 17.35, 95% CI: 3.29 to 31.40), light household activities (MD: –10.86,

95% CI: –16.19 to –5.53) and heavy household activities (MD: –6.48, 95% CI: –11.73 to –1.23).

Conclusions: Men show significantly lower PP and PA than women. There are gender differ-

ences in leisure time activities and in light and heavy household activities.
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Introduction

Physical performance and physical activity
(PP and PA, respectively) are important in
the prevention of several chronic non-
communicable diseases,1 and in promoting
healthy aging.2,3 PA can reduce the risks of
cardiovascular illnesses, diabetes, colon and
breast cancer, hip or vertebral fractures,
weight problems and depression.4 Previous
studies indicate that PA improves PP5 and
has positive outcomes on various health
indices.6 One study showed that the level
of PA explained 37% of performance vari-
ance.7 Other studies indicate that a higher
PA level is associated with better
performance.8,9

Several studies have examined the rela-
tionship between PP and PA in different
populations,10,11 and have demonstrated
that high PA level is a critical predictor of
fall risk and associated with better PP.12

Furthermore, vigorous PA, gender, body
mass index (BMI), depressive symptoms,
age and use of some medications are also
associated with PP.13 Thus, the association
between PA and PP has been assessed
across diverse populations and conditions.

In Saudi Arabia, the proportion of older
adults is rapidly increasing, as life expectan-
cy has risen over the last few decades.14 It is
predicted that older adults will comprise
18.4% of the total population by 2050.14

PP is an important determinant of health
and well-being, and plays a critical role
in the prevention of certain health
conditions, in maintaining independence
and in supporting activities of daily living
in older adults.15 Older adults have poorer
PP owing to age-related loss of strength,
balance control and cardiorespiratory
function.16 In addition, there is a trend in
age-related decline in PP owing to
decreased grip strength and walking speed,
which are more prominent with age.17

Although few studies have investigated
PP and PA levels among older adults,18,19

recent findings indicate that additional

research on the relationship between PP

and PA in this population is warranted.9

Performance-based measures of mobility

and balance may determine the level of PP

in this community.20 Functional mobility

and balance may be important predictors

of adverse health events in older adults.21

However, no studies have determined both

PP and PA levels among elderly Saudi men

and women visiting primary healthcare

centres (PHCCs) in Riyadh.
The associations between gender roles,

PP and PA vary across countries.22

Therefore, a thorough understanding of

both PP and PA levels that takes into

account gender differences is essential for

the effective promotion of active living in

elderly Saudi men and women visiting

PHCCs in Riyadh.22,23 Thus, the current

study aimed to address this gap by assessing

both PP and PA in this population. We

hypothesized that PP and PA would vary

by gender, and may be lower in men than

in women.

Methods

Study design and setting

This cross-sectional study was conducted

among participants visiting PHCCs in

Riyadh, Saudi Arabia. These PHCCs are

distributed across the five sectors (central,

north, south, east and west) of Riyadh, the

capital of Saudi Arabia. One PHCC was

chosen randomly from each sector. The

Ministry of Health (MOH) provides and

regulates the PHCC network throughout

the country, which provides vital first-level

care services in Saudi Arabia.24 The prima-

ry objective of PHCCs is to enhance public

health outcomes by providing a combina-

tion of preventive and therapeutic

services.24
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Participant recruitment

Participants were recruited from five

PHCCs across Riyadh, Saudi Arabia,

between 19 February and 6 August 2017.

The sample size was based on feasibility.

We excluded some participants on the

basis of the following exclusion criteria:

the presence of severe pain, cardiovascular

disease, cognitive disorder, stroke during

the past 2 years, problems with hearing or

vision and presence of Alzheimer’s disease.

The presence of severe pain was determined

by asking the participant to mark a distance

between 75 and 100 mm on a 10-cm line of

a visual analogue scale.25

Data collection

Once participants had accepted the invita-

tion to participate, received a brief explana-

tion of the study and provided written

consent, a trained healthcare provider col-

lected demographic data (age, gender, edu-

cation, occupation and BMI) from five

PHCCs in each sector of Riyadh. Each par-

ticipant’s PP and PA were determined using

the Timed Up & Go (TUG) test and the

Physical Activity Scale for the Elderly

(PASE), respectively.
The PASE questionnaires were used to

assess leisure-, household- and work-

related activities over the preceding 7

days. Leisure time-related activities were

rated on the following two ordinal scales:

(1) frequency (1¼ never to 4¼often) and

(2) duration (<1 to >4 hours), whereas

household and work-related activities were

rated as ‘yes’ or ‘no’. One point was allot-

ted for every ‘yes’ answer for a particular

activity; ‘no’ responses earned 0 points.

Mean frequency and duration were used

to calculate a subscale of hours per day.

Scores on 12 subscales were weighted by

the strenuousness of the activity and then

summed to give an overall PASE score.

This score ranged from 0 to 793; higher

scores (>150) indicate greater PA.26 The

reliability and validity of the PASE have

been determined for participants with an

average age of >60 years.27

In the TUG test, the participant is asked

to stand up from an armchair, walk at a

normal, comfortable, self-selected speed

for about 3m, turn around 180 degrees,

walk back and sit back down on the chair.

A stopwatch is used to record TUG time in

s. The timing commences with the com-

mand ‘Go’. Participants were allowed to

use assistive devices (e.g. canes or walkers),

and one practice trial was conducted. The

reliability and validity of this test for older

adults have been reported previously.28

Statistical analysis

Descriptive statistics, such as means and

standard deviations (SDs) for continuous

variables and number (percentage) for cat-

egorical variables, were calculated for both

men and women. Means and SDs were also

calculated for PP and PA scores, including

all PA domains, for men and women. The

mean difference (MD) and 95% confidence

interval (CI) for men and women were com-

pared using a two-tailed independent sam-

ples t-test. Statistical analysis software

(SAS) Version 9.2 for WindowsVR (SAS

Institute Inc., Cary, NC, USA) was used

for all analyses. Statistical significance was

determined at P< 0.05.

Ethical approval

The ethics committee and institutional

review board of the College of Applied

Medical Sciences, King Saud University

(approval number: 030-37/38), and the

MOH represented in King Fahad Medical

City (approval number: 17-004E) in

Riyadh, Saudi Arabia, approved the study

on 12 February 2017. Written informed

consent was obtained from all participants

before their enrolment in the study.
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Results

Participant characteristics

Of 106 participants, 74 Saudi men (n¼ 41)
and women (n¼ 33) aged �60 years were
recruited. Thirty-two participants were
excluded. Figure 1 shows the flow of the
study sample. The distribution of the demo-
graphic characteristics by gender is shown
in Table 1. The mean age was 64.8 years.
Men were 3 years older than women, on
average, and most had obtained at least a
high school degree (68%). Most partici-
pants were either freelance workers or
retired (88%).

PP and PA results by gender

Table 2 shows the mean PP and PA status
by gender. Men scored higher than women
in the TUG test (13.3 s vs. 11.2 s; P¼ 0.003).
Both men and women had low PASE scores
(91.1 and 137.3, respectively).

Both PP and PA were significantly lower
in men than in women (PP: MD: 2.11, 95%
CI: 0.59 to 3.64, P¼ 0.003; PA; MD: �46.1,
95% CI: �80.96 to �11.25, P¼ 0.003).
Significant gender differences were
observed for leisure time activities (MD:
17.35, 95% CI: 3.29 to 31.40, P¼ 0.016),
light household activities (MD: �10.86,
95% CI: �16.19 to �5.53, P¼ 0.016) and
heavy household activities (MD: �6.48,
95% CI: �11.73 to �1.23, P¼ 0.001).

Discussion

This study aimed to assess both PP and PA
levels among elderly Saudi men and women
visiting PHCCs in Riyadh. The results
showed that both PP and PA (specifically,
leisure time, and light and heavy household
activities) were relatively low and differed
between men and women. Men had lower
PP and PA than women.

A recommended practical cutoff value
for the TUG to indicate normal versus

below typical performance is 12 s.29 A
high PASE score (>150) indicates excellent

PA.26 In this study, both men and women
had low PP and PA. Men scored signifi-
cantly higher than women on the TUG

test, and both men and women had low
PASE scores.

There is a lack of research on PP levels
among older adults in Saudi Arabia. Our
study is the first to demonstrate that elderly
men visiting PHCCs in Riyadh have low

PP. We also showed that PP varied by
gender; women had better PP than men,
which has been shown previously.30 One

study showed that the TUG performance
was 6.0 to 11.2 s for community-dwelling
Swiss women aged 65 to 85 years.27

However, PP levels in the present study
were lower than those observed in previous

studies.31,32 For instance, one study
assessed normative TUG values by gender
in Malaysia,31 and found TUG scores of

11.0 s for men and 11.6 s for women. A
study on TUG norms for Americans aged
20 to 59 years attending primary care clinics

revealed a TUG score of 9.9 s for 50 to 59-
year-olds. Another study found mean TUG
scores for men and women aged 60 to 89

years of 9 s and 9.3 s, respectively.33 A pos-
sible reason for this is an age-related change
in the Saudi population, resulting in a
decline in PP owing to loss of strength,

Figure 1. Flow of the study sample.
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balance control and cardiorespiratory func-

tion.16 Another possible reason is a sub-
stantial reduction in knee flexion among

elderly Saudis.34 Elderly Saudi people are
required to fully flex their knees several

times per day for daily activities, such as
praying (five times daily), ablutions and

sitting to eat on the floor. A substantial

reduction in full knee flexion may result in

slower performance of these activities.
Consistent with the present study

results, previous studies have observed low

levels of PA in Saudi samples, including lei-

sure time activities, as well as prolonged

Table 1. Descriptive statistics, stratified by gender, n¼ 74.

Characteristics

Men

n¼ 41 (55%)

Women

n¼ 33 (45%) MD (95% CI)

Age in years, mean (SD) 66.3 (7.4) 63.4 (6.5) 2.84 (�0.45 to 6.14)

BMI, kg/m2, mean (SD) 27.5 (4.2) 31.8 (5.5) �4.32 (�6.57 to �2.07)*

Education level, n (%)**

Illiterate or primary school 13 (32) 19 (58)

High school or above 28 (68) 14 (42)

Occupational status, n (%)

None 7 (17) 2 (6)

Freelance or retired 34 (83) 31 (94)

BMI, body mass index; MD, mean difference; CI, confidence interval; SD, standard deviation.

*P¼ 0.003, **P¼ 0.026.

Table 2. Mean physical performance and activity scores by gender, n¼ 74.

Variable

Men

Mean (SD)

Women

Mean (SD) MD (95% CI)

TUG, s 13.3 (3.9) 11.2 (3.9) 2.11 (0.59 to 3.64)*

PASE 91.1 (63.8) 137.3 (86.4) �46.1 (�80.96 to �11.25)*

Leisure time activity 39.9 (31.1) 22.5 (28.9) 17.35 (3.29 to 31.40)**

Walking outside home 27.4 (22.6) 18.7 (25.8) 8.66 (�2.58 to 19.9)

Light sports 1.6 (6.8) 0.89 (2.6) 0.75 (�1.76 to 3.28)

Moderate sports 4.6 (13.3) 0.92 (3.3) 3.73 (�1.00 to 8.47)

Strenuous sports 1.4 (4.0) 0.37 (1.4) 1.04 (�0.41 to 2.51)

Muscle strength 4.7 (10.8) 1.6 (3.9) 3.15 (�0.79 to 7.09)

Household activity 59.9 (49.4) 75.2 (47.2) �15.23 (�37.83 to 7.35)

Light housework 7.3 (11.5) 18.1 (11.3) �10.86 (�16.19 to �5.53)**

Heavy housework 4.9 (10.0) 11.3 (12.6) �6.48 (�11.73 to �1.23)†

Home repairs 6.5 (12.5) 1.8 (7.3) 4.77 (�0.15 to 9.68)

Lawn work/yard care 12.2 (17.2) 13.0 (17.6) �0.79 (�8.92 to 7.32)

Outdoor gardening 5.8 (9.2) 4.2 (8.30) 1.61 (�2.50 to 5.72)

Caring for another person 23.0 (16.8) 26.5 (15.2) �3.47 (�10.98 to 4.05)

Work-related activity (paid/voluntary) 17.1 (30.5) 7.5 (30.1) 9.58 (�4.57 to 23.74)

PASE, Physical Activity Scale for the Elderly; TUG, Timed Up & Go test; MD, mean difference; CI, confidence interval; SD,

standard deviation.

*P¼ 0.003, **P¼ 0.016, †P¼ 0.001.
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improvement in PA over the past 9
years.18,19 These studies suggest that the
sedentary nature of Saudi lifestyles limits
the attainment of appropriate PA levels. It
is somewhat surprising that in this study,
age and mean BMI were higher than the
reference values. This may be because great-
er age and higher BMI limits the range of
motion in the hip and knee joints, leading
to sedentary lifestyles.35,36 This population
may therefore have a greater risk of low
activity levels. Low PA levels among
Saudis, especially those attending PHCCs,
therefore represents a substantial public
health concern. Our findings should be
viewed as a reasonable call to action.

One interesting finding was that adult
men and women visiting PHCCs had low
PA. Thus, government departments (e.g.
the MOH), private companies and commu-
nities should cooperate in designing pro-
gressive resistance training programs and
public policies to promote active living
and to minimize sedentary habits in Saudi
Arabia. There is evidence that progressive
resistance training can improve PP among
older adults.37 Additionally, a systematic
literature search by Amireault et al.38 iden-
tified 21 studies focusing on preferences for
PA up to 31 March 2017, and showed that
older adults prefer to walk and engage in
PA continuously for about 30 minutes in
the morning. Thus, the Saudi MOH, policy-
makers and researchers could feasibly
encourage the population to choose physi-
cally active lifestyles,38 not only for the sake
of health but also for leisure, security and
economic well-being. Specific surveillance
procedures could be widely implemented
to obtain standardized PA levels.

Study strengths and limitations

The primary strength of this study was that
an objective and standardized measure of
PP was obtained using the TUG test. The
advantage of the TUG is that it is easy to

perform and takes little time compared with
other measures, such as the Physical
Performance Test (PPT),39 which takes an
approximate average of 10 minutes to com-
plete. In contrast, the average completion
time of the TUG test is 15 s.40 A study by
Schoene et al.41 concluded that the TUG is
better for less healthy and low-functioning
older people than for healthy, high-
functioning older people. Moreover,
research has shown that the TUG test has
excellent interrater reliability (intraclass
correlation coefficient ¼ 0.99).42 The test
score also correlates well with gait speed
(r¼�0.55), scores on the Berg Balance
Scale (r¼�0.72) and Barthel Index scores
(r¼�0.51).42 Many studies have shown
excellent test–retest reliability in specific
populations, such as community-dwelling
older adults.28

Another study strength was the assess-
ment of PA (leisure, and light and heavy
household activities) using the PASE,
which is a short (5 minutes) and easily
scored test. Another advantage of the
PASE is that it has been translated into
numerous languages and validated,43

including in a Saudi population.44 Thus,
we selected the PASE to assess PA instead
of an internationally standard measure such
as the International Physical Activity
Questionnaire (IPAQ), which has limita-
tions related to its self-report format
(people tend to overestimate their positions
on the items). Furthermore, when used in
the same individuals, differences have been
observed between the long and short forms
of the IPAQ.45

A few study limitations should be noted.
First, the descriptive, cross-sectional design
prevents us from establishing causality.
Second, PA was assessed using a self-
report questionnaire, which may be subject
to recall and social desirability biases.
Third, the results are based on responses
from older adults visiting PHCCs in
Riyadh, which may limit the

6 Journal of International Medical Research



generalizability of our findings across Saudi

Arabia. Fourth, as we only used a Saudi

sample, it is unknown whether the findings

could be generalized to other countries.

Fifth, in the analysis, we did not adjust

for clustering by PHCC. Finally, the evi-

dence presented here must be interpreted

with caution, as other variables that may

affect PP, such as depressive symptoms

and medications, were not measured.

Conclusion

Men have lower PP than women visiting

PHCCs in Riyadh. Both men and women

visiting PHCCs in Riyadh had low PA,

including leisure time, and light and heavy

household activities. There was a clear

gender difference in the variables: men

had lower PP and PA levels than women.

Thus, interventions are needed to improve

PP and PA in this community.
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