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ABSTRACT

Introduction: Literatures suggest that insufficient physical activity as one of the contributors to non-communicable
chronic diseases; nevertheless, data on the physical activity level is sparsely reported among individuals practising a
vegetarian diet in Malaysia. The current study aims to determine the prevalence of insufficient physical activity and
its association with socio-demographic factors, lifestyle factors and body weight status among 273 individuals prac-
tising a vegetarian diet in Klang Valley, Malaysia. Methods: A set of self-administered questionnaire was distributed
to all vegetarians and their data on physical activity was determined using the Global Physical Activity Questionnaire
(GPAQ). Results: The average years of practising vegetarianism was 14.2+9.6 years, and most of the vegetarians were
practised ovo-vegetarian diet (44.0%). A majority of them were Chinese (54.9%) and female (64.8%), with an aver-
age age of 47.5 = 13.1 years. The prevalence of overweight and obesity were 27.5% and 8.1%, respectively. Accord-
ing to GPAQ), about two in five vegetarians (46.2%) were having insufficient physical activity. Being females, older
age, Chinese, married individuals, and those with high total household income level were found to be significantly
associated with low physical activity level among Malaysian vegetarians (p<0.05). Conclusion: Since insufficient
physical activity is one of the factors contributing to non-communicable chronic diseases, it is crucial to educate the
importance of physical activity on overall health status, specifically for those who at risk of physically inactive. In ad-
dition, future studies can focus the causal associations based on the currently identified factors and physical activity
levels, which can help to develop an effective intervention program among Malaysia vegetarians.

Keywords: Physical activity, Vegetarians, Socio-demographic background, Smoking, Alcohol, Body weight status

Corresponding Author:
Mahenderan Appukutty, PhD
Email: mahen@uitm.edu.my
Tel: +603-5544 2933

INTRODUCTION

Physical activity is known as body motions that are
generated by the skeletal muscle, which involves energy
expenditure (1). Meanwhile, insufficient physical
activity is used to describe those who are performing
inadequate amounts of physical activity that stated by
physical activity guidelines (2). Based on the World
Health Organisation (3), an adult aged between 18
years to 64 years shall attain a minimum 150 minutes
of moderate-intensity aerobic physical activity per week
or 75 minutes of vigorous-intensity aerobic physical
activity per week.

Undoubtedly, insufficient physical activity is an
increasing lifestyle problem facing by the global

population. Recent statistics showed that over a quarter
(28.0%) of individuals aged more than 18 years old were
not meeting the WHO recommendations for physical
activity (4). About 50.0% of women and 40.0% of men
living in the Americas and Eastern Mediterranean regions
having insufficient physical activity 2008 (5). Despite
the National Health and Morbidity Survey (NHMS)
depicted that the prevalence of Malaysian meeting
the physical activity guidelines were increased from
56.3% in 2006 to 64.8% in 2011 and 66.9% in 2016
(6), however, Malaysia is ranked as the fattest country in
the Southeast Asia region (7). On the other hand, there
is no information revealed from the NHMS on physical
activities data among vegetarians.

Increased urbanisation has resulted in rapid changing
in the environment such as lack of sidewalks and
recreation facilities, an increase of road traffic as well
as sound and air pollution, which may discourage the
participation of individuals’ physical activity (5). In
addition, insufficient physical activity could be related
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to an increase in sedentary behaviour due to the type of
occupation, such as white-collar as well as an increase
in the use of transportation. Whilst insufficient physical
activity is recognised as one of the leading risk factors
for global death as well as a significant contributor to
80.0% of cardiovascular disease and 27.0% of diabetes
(8). Furthermore, insufficient physical activity may not
only affect human body health status, but it can also
affect human mental health status as reported in several
studies (9,10).

To the best of our knowledge, kinds of literature
suggest the associations of insufficient physical activity
with  socio-demographic factors, lifestyle factors
as well as body weight status elsewhere (11-15).
Nonetheless, data on insufficient physical activity and
its associated factors remain unclear among individuals
practising a vegetarian diet in Malaysia. Furthermore,
epidemiological studies have indicated that most of
the vegetarians were women, younger, had a higher
educational level, and had higher social, economic
status than non-vegetarians (16,17). Additionally, some
studies revealed that non-vegetarians were at greater risk
of obesity than vegetarians (18,19). Considering non-
similarities between general population and vegetarians,
therefore, the associations of insufficient physical
activity with socio-demographic background, lifestyle
factors and body weight status that depicted among
the general population may be different in vegetarian
population. Thus, the present cross-sectional study
aimed to identify the prevalence of insufficient physical
activity and its association with socio-demographic
background, lifestyle factors and body weight status
among vegetarians. A better understanding of factors
associated with insufficient physical activity is useful
in developing intervention strategies to tackle physical
inactivity among Malaysian vegetarians.

MATERIALS AND METHODS

The current cross-sectional study consisted of 273
vegetarians in Klang Valley, Malaysia. Details of the
study design, study population and recruitment of
respondents have been previously described (20,21).
In brief, the lists consist of community centres were
attained from two headquarters located in Kuala Lumpur,
Malaysia. All members who were aged at least 18 years
old, practising a vegetarian diet at least two years and
above, currently not under the pregnant or lactating
stage, and does not take any medicines to control blood
lipid, blood glucose and blood pressure were allowed
to take part in the current study. All vegetarians who
fulfilled inclusion criteria and agreed to take part in the
study were required to submit their consents during the
day of the data collection.

Height and body weight of respondents were
measured according to the International Society for
the Advancement of Kinanthropometry (ISAK) method.

Respondents were asked to stand bare feet with normal
posture on TANITA Digital Weight Scale HD306 (TANITA
Corporation, Arlington Heights, IL, USA) for body weight
measurement and SECA 213 portable stadiometer (SECA,
Hamburg, Germany) for height measurement. Height
and body weight of the respondents were recorded in
kilograms (kg) to the nearest 0.1kg and centimetres (cm)
to the nearest of 0.1cm, respectively. Body mass index
(BMI) of the respondents was generated in kg/m?. Body
weight status of the respondents was classified into
underweight (< 18.5 kg/m?), normal weight (18.5 kg/m?
- 24.9 kg/m?), overweight (25.0 kg/m? — 29.9 kg/m?) and
obesity (> 30.0 kg/m2) according to their BMI based on
the WHO cut-off points (22). The present study follows
the WHO cut-off points as WHO's cut-offs are widely
used in worldwide epidemiology studies (23,24) as well
as NHMS (6) in Malaysia.

Information on age, ethnicity, sex, marital status,
education level, monthly total household income
(low: <RM 2300, medium: RM 2300-5599 and high:
>RM 5600) (25), alcohol consumption and smoking
behaviour were recorded. For vegetarianism practises,
respondents were required to indicate the number
of years practising vegetarianism. Respondents were
classified into vegans (exclude consumption of all
animal-based foods), lacto-vegetarians (consume dairy
products by excluding consumption of all animal-based
foods); ovo-vegetarians (consume eggs by excluding
consumption of all animal-based foods); and lacto-
ovo-vegetarians (consume dairy products and eggs
by excluding consumption of all animal-based foods)
based on their dietary practices (20,26). With regards
to cigarette smoking, the Global Adult Tobacco Survey
(GATS) was used to determine respondents’ smoking
behaviours. The Malay and Chinese versions of GATS
(6,27) were used in the present study. Respondents
were categorised into smokers, past smokers and non-
smokers (28).

The Global Physical Activity Questionnaire (GPAQ) (29)
was used to collect the information of three domains of
physical activity, namely activities at work, recreational
activities and travel to and from places for the past
week. The Malay and Chinese versions of the GPAQ
(30,31) were used in the present study. Respondents
were required to choose “No” if they did not perform
any physical activity for Question 1, 4, 7, 10 and 13.
Otherwise, respondents were asked to write the frequency
(number of days/week), intensity (vigorous-intensity or
moderate-intensity) and duration (minutes/day) for each
of the physical activities. The physical activity levels
of the respondents were determined using metabolic
equivalent (MET), with the total MET-minutes/week for
the past week was calculated based on the multiplication
of MET value according to the frequency (days/week)
and duration (min/day) for each domain. Respondents
were classified as having insufficient physical activity if
they have less than 600 MET-minutes/week, whilst for
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those who had at least 600 MET-minutes/week to 2999
MET-minutes/week were categorised as moderately
active. Lastly, respondents were classified under highly
active when achieved equal or more than of 3000 MET
minutes/week.

IBM SPSS Statistics Software (Version 24.0; Inc,
Chicago, IL) was used to conduct statistical analysis
for the current study. Descriptive analysis was used
to indicate the distribution of the vegetarians by sex,
ethnicity, highest education level, total household
income, vegetarians’ categories, alcohol consumption,
smoking behaviour, body weight status and physical
activity levels of the respondents. Data were considered
as normally distributed if the variables fall within
skewness of + 2. Otherwise, data were treated as non-
normally distributed (32). Chi-square analysis was used
to determine the association of socio-demographic
characteristics, lifestyle behaviours and body weight
status with physical activity levels of the respondents. For
continuous variables such as age and total MET-minutes/
week for the past week, one-way ANOVA analysis was
used to determine the differences between respondents
with insufficient physical activity, moderately active
and highly active. The level of significance was set at
p<0.05.

RESULTS

Table | depicts the descriptions of socio-demographic
characteristics, vegetarianism practises and body weight
status among vegetarians. The average age of 47.5 £ 13.1
years . The current study consists of 273 vegetarians,
with more than half of them were females (64.8%). Of
those who participated in the present study, 54.9% were
Chinese, and 45.1% were Indians. Over half (58.6%)
of the vegetarians were married and had obtained a
secondary level of education (53.5%). Vegetarians in this
study had practised vegetarianism for 14.2 + 9.6 years,
with about two in five of them were practising lacto-
ovo vegetarian diet (44.0%). In terms of body weight
status, the present study revealed that the prevalence of
overweight and obesity among vegetarians were 27.5%
and 8.1%, respectively.

Table 1l shows the lifestyle behaviours (smoking
behaviour and alcohol consumption) as well as physical
activity levels of the vegetarians. Only a small portion of
the vegetarians were smokers (4.8%) and alcohol users
(8.1%). Based on the GPAQ classifications, there were
only 18.7% of the vegetarians were achieved a high
physical activity level.

Table 1l depicts the association between all variables
and physical activity levels of the respondents. The
present study found that younger vegetarians were more
physically active as compared to their counterparts
(F=3.53, p=0.031). Insufficient physical activity was
reported to be more prevalent among vegetarians

Table I: General characteristics of vegetarians

Variable Mean = SD n (%)
Age
Mean + SD 47.5+13.1
Sex
Male 96 (35.2)
Female 177 (64.8)
Ethnicity
Chinese 150 (54.9)
Indians 123 (45.1)
Marital status
Single 80 (29.3)
Married 160 (58.6)
Divorced/Widowed 33(12.1)
Education
Primary education 41 (15.0)
Secondary education 146 (53.5)
Tertiary education 86 (31.5)
Total household income
<RM 2300 92 (33.7)
RM 2300-5599 99 (36.3)
>RM 5600 82 (30.0)
Vegetarian classifications
Lacto-ovo-vegetarians 120 (44.0)
Ovo-vegetarians 15 (5.5)
Lacto-vegetarians 86 (31.5)
Vegans 52 (19.0)
Years of practising vegetarianism
Mean + SD 14.2+9.6
Body weight (kg) 62.3+13.4
Height (cm) 161.8 = 8.9
BMI 23.7 £ 4.1
Underweight 26 (9.5)
Normal weight 150 (54.9)
Overweight 75 (27.5)
Obesity 22 (8.1)

Table I1: Distribution of vegetarians by lifestyle behaviours and phys-
ical activity levels

Variable Median (IQR) n (%)
Cigarette smoking
Past smokers 13 (4.8)
Non-smokers 260 (95.2)
Alcohol consumption
Alcohol users 22 (8.1)
Non-alcohol users 251 (91.9)
Overall MET-minutes/week 600.0 (1680.0)
Median (IQR)
Physical activity level
Insufficient physical activity 126 (46.2)
Moderately active 96 (35.1)
Highly active 51(18.7)
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Table 111I: Factors associated with physical activity levels among Malaysian vegetarians

Insufficient physical

Moderately active

. . . _ ) g
Variable activity (n=126) (n=96) Highly active (n=51) X/ F p-value
Age
Mean + SD 48.5+11.0 48.5 £ 14.2 43.2+14.9 3.53 0.031*
Sex 7.48 0.024*
Male 37 (38.5) 33 (34.4) 26 (27.1)

Female 89 (50.3) 63 (35.6) 25 (14.1)

Ethnicity 9.87 0.007*
Chinese 74 (49.3) 58 (38.7) 18 (12.0)

Indians 52 (42.3) 38(30.9) 33 (26.8)

Marital status 12.08 0.017*
Single 33 (41.2) 25(31.3) 22 (27.5)

Married 79 (49.3) 62 (38.8) 19 (11.9)

Divorced/Widowed 14 (42.4) 9(27.3) 10 (30.3)

Education 2.96 0.565
Primary education 20 (48.8) 15 (36.6) 6 (14.6)

Secondary education 61 (41.8) 55(27.7) 30 (20.5)

Tertiary education 45 (52.4) 26 (30.2) 15 (17.4)

Total household income 11.23 0.024*
<RM 2300 40 (43.4) 33 (35.9) 19 (20.7)

RM 2300-5599 37 (37.4) 38 (38.4) 24 (24.2)

>RM 5600 49 (59.7) 25 (30.5) 8(9.8)

Cigarette smoking 3.63 0.163
Past smokers 4(30.7) 4(30.8) 5(38.5)

Non-smokers 122 (46.9) 92 (35.4) 46 (17.7)

Alcohol consumption 0.29 0.866
Alcohol users 10 (45.5) 7(31.8) 5(22.7)

Non-alcohol users 116 (46.2) 89 (35.5) 46 (18.3)

BMI 3.23 0.199
Underweight/Normal weight 87 (49.4) 61 (34.7) 28 (15.9)

Overweight/Obesity 39 (40.2) 35(36.1) 23(23.7)

Note:

Indicates a significant difference at p < 0.05.

who were females (x?=7.48, p=0.024), Chinese  compared with omnivorous diet individuals for physical

(x*=9.85, p=0.007), married (x’=12.08, p=0.017) activity or performance, but it is reported that those

and high total household income level (x*=11.23,
p=0.024) as compared to their counterparts (p<0.05).
Nevertheless, no significant associations were found
between education level, smoking behaviour, alcohol
consumption and body weight status with insufficient
physical activity (p>0.05).

DISCUSSION

Overall, insufficient physical activity was prevalent
among individuals practising a vegetarian diet in
Malaysia, whereby about one in five of Malaysian
vegetarians were having insufficient physical activity
as defined according to GPAQ guidelines. Despite
vegetarians were seeming as a healthier group as
compared to the general population, the prevalence
of insufficient physical activity is higher than the
general population as reported in the Malaysia NHMS
2015 (33.5%) (6) and the Singapore Health Survey
2012 (26.2%) (33). Though the present study did not

practising vegetarian diets has no differences in term of
exercise capacity when compared to omnivorous diet
(34,35). The variation in the prevalence of insufficient
physical activity may depend on sampling methodology
and culture differences. More prospect local studies
involving vegetarians are needed in Malaysia.

Younger vegetarians were engaged in more physical
activity than older vegetarians. A similar trend of
physical activity pattern had been observed in the local
context (15,36) as well as in Singapore (33). Shortness of
breath and joint pain during exercise, reluctance to go
out alone or during afternoon time and lack of transport
were identified as barriers for older individuals to take
part in physical activity (37). Despite this, older adults
with osteoarthritis who engaged in physical activity have
a better overall physical function and experienced less
joint pain than those who less engaged in physical activity
(38). The previous findings from the previous study
indicate that engage in physical activity can maintain
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or improve function and mobility of older adults (38).
The effectiveness of physical activity towards joint pain
alleviation should be conveyed to older adults through
a national campaign. Besides, various modification can
be done to improve the participation of older adults
in physical activity as shorten the duration of physical
activity or alter the type and intensity of the physical
activity.

Consistent with previous research (15,33), females
engaged in less physical activity than males in the
current study. Multiple elements such as lack of time,
unsafe neighbourhoods, parenting/caregiving could be
possible contributors to insufficient physical activity
among female (15). Another plausible reason to explain
the insufficient physical activity due to females travel
less frequently than males. A previous study found that
being a frequent traveller is associated with higher level
of physical activity (39). Since male’s daily activities
involve more travelling activities, therefore males are
usually having a higher level of physical activity than
female (39). Considering family commitments given
by females, more home TV fitness programmes should
be made available to increase female participation
in physical activity (40). With the home TV fitness
programmes, females can achieve the minimum amount
of physical activity without joining the fitness centre
or recreation park, which is time-saving and more
convenient for females.

We observed that Chinese vegetarians were having
insufficient physical activity as compared to Indian
vegetarians, which is consistent with Malaysia
nationwide study (6). Similarly, Tam and colleagues (36)
found that Chinese were the least highly active group
as compared to other ethnic groups such as Indian and
Malay in Malaysia. The lower participation of Chinese in
physical activity could be related to Malaysian Chinese
culture, which discourages exercise (36). Besides,
Indians were most likely to engage in physical activities
such as gardening, fishing, or carpentry activities (36),
which increase the overall MET-minutes/week.

Similar to the previous studies (33,40), marital status
was found to be significantly associated with insufficient
physical activity. We noticed that a higher proportion
of vegetarians who were currently married engaged in
less physical activity than their counterparts. One of the
possible explanations to explain this phenomenon could
be related to the children and family commitments of
married adults (33). For instance, married adults need
to spend more times to take care of their children,
spouse or household activities, which make them to less
engage in structured exercise. As compared to married
adults, single adults have more time to participate in the
exercise as there are having fewer family commitments
and flexible schedule than married adults. Based on the
currentfinding, itis necessary to promote the participation
of physical activity among married individuals. Indeed,

more childcare centres should be made available in the
residential areas to reduce married individual’s family
commitments (40). With that, married individuals can
send their children to the nearby childcare centre during
the daytime, whereby they can utilise their daily time for
physical activities effectively.

Consistent with the previous study (40), the prevalence
of highly active was lower among those with high total
household income level. A plausible reason is due to
high-income individuals have shorter working hours as
compared to low-income individuals. Therefore, high-
income earners tend to replace their working times
with more leisure-time physical activities, making them
have sedentary behaviour (40). Additionally, most of the
works of low-income individuals involve manual jobs
such as cleaners, contractors and production workers,
which increase their METs. In contrast, individuals with
higher-income works in an office setting which require
low METs. Thus, it is not surprising that lower-income
individuals reported with higher physical activity level
than those with higher income. With regards to policy
implementation, the government should organise health
awareness programmes, primarily focus on higher
income individuals.

The current study had a few limitations should be
considered. Firstly, this was a cross-sectional study,
which did not allow us to determine the direction of
the association between studied factors and physical
activity levels. The future prospective study can design
the framework based on the currently identified
factors. Secondly, the self-reported data of physical
activity may not be accurate due to recall bias, which
may underestimate or over-estimate the prevalence
of physical activity. Nevertheless, the present study is
the fore research to describe the situation of physically
inactive and its associated factors among individuals
practising vegetarian diet in Malaysia. The results of
the present study may provide useful baseline data for
the government sector or healthcare professionals to
monitor and promote physical activity among Malaysia
vegetarians.

CONCLUSION

Taken into current the aforementioned limitations, the
current study depicts the current situation of insufficient
physical activity among Malaysian vegetarian
population, whereby 46.2% of them were not meeting
the WHO recommendations. Being female, older age,
Chinese, married individuals, and those with high
total household income were associated with a higher
prevalence of insufficient physical activity. Identification
of these factors is an essential approach to develop an
effective intervention for promoting regular physical
activity among Malaysian vegetarians. Since insufficient
physical activity was well-known as one of the significant
contributors to non-communicable diseases, therefore,
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it is important to educate those vegetarians who at
the high prevalence of insufficient physical activity
on the current recommendation of physical activity as
prevention for non-communicable chronic diseases.
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