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Abstract

The occurrence of obesity and overweight status in the population has caught public attention. This is in
line with the World Health Organization's concern (2013). The present study aimed to determine factors
associated with body weight status among students in Infrastructure University Kuala Lumpur (IUKL), Kuala
Lumpur, Malaysia. A cross-sectional study was conducted to asses physical activity level, environmental factors
affecting physical activity level and their association with body weight status among 280 students in Infrastructure
University Kuala Lumpur (IUKL), Kuala Lumpur, Malaysia. The mean of respondent’s total physical activity per
week was 3988.50 + 6758.45 METs minute/week. This was significantly higher (t = 3.020, p = 0.003) among male
respondents (5496.37 + 7860.26 METs minute/week) compared to females (3032.93 + 5779.55 METs
minutes/week). The overall environmental supports for physical activity among the respondents were at moderate
level (2.17 £ 0.72), although the total environmental supports for physical activity among female is slightly higher
compared to male (2.17 = 0.77 vs 2.15 £ 0.63), no significant different was observed (t = - 0.25; p = 0.805). In
general over weight / obese status was highly prevalent among those with low involvement with neighbourhood
environment for physical activity (28%) (the lowest quartile). Although adjusted crude analysis of support to
neighbourhood environment for physical activity showed reverse associations with overweight / obese status, no
significant trend was observed.

Background

In 2014, 39% of adults, 18 years and older were overweight (38% of men and 40% of women), and 13%
were obese (11% of men and 15% of women). This shows that almost 2000 billion adults worldwide are
overweight and out of these over 600 million were obese (WHO, 2015).In the WHO Regions of the
Americas states the highest rate of obesity and overweight (62% for overweight in both sexes, and 26% for
obesity) and lowest in the WHO Region for South East Asia (14% overweight in both sexes and 3% for
obesity).In the WHO region of the Americas and European and Eastern Mediterranean Regions, more than
50% of women are overweight. And in all these three regions, approximately half of overweight women
were obese. 25% in Europe, 24% in the Eastern Mediterranean and 30% in the Americas. Women had nearly
double the prevalence of obesity among men in the WHO African, Eastern Mediterranean and South-East
Asia Regions (WHO, 2015).

According to Nassreddin, Naja, Chamieh, Adra, Sibai, and Hwallah, (2012), from their study in Lebanon, it
shows that the prevalence of overweight was stable from 1997 to 2009 for adults (20 years and above; it was
37% in 1997 versus 36.8% in 2009. However, the same study showed that obesity was increased in 2009 at
28.2% versus 17.4% in 1997. BMI also seems to be higher and increasing in high income countries such as
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USA, with 12.kg/m2 among women and 1.1kg/m2 among men, each per decade. BMI have a significant
association with chronic diseases (Nasreddine et al.,2012).

In another study done in Malaysia studying the relationship between gender and mean BMI, it was found
that males have greater BMI values than females (22.5 kg/m2 vs. 22.3 kg/m2) based on the Second National
Health and Morbidities Survey (Khor et al., 1999).

Obesity noted to increase the risk of cardiovascular diseases, mainly heart diseases and stroke (world’s
number one cause of death that kills 17 million people each year), type 2 diabetes which still is a global
epidemic, some cancers such as (endometrial, breast, and colon). Worldwide, a minimum of 2.8 million
people die every year as a consequence of being obese or overweight (World Health Organization, 2013).
Obesity is caused by energy imbalance between calories consumed and expended; this can be categorized
under behavioral factors such as eating habits and physical inactivity(WHO, 2014). Eating food with high
fat content, energy dense food and physical inactivity can cause weight gain and therefore contribute to
obesity and overweight condition. Understanding of the relative importance of over consumption along with
physical inactivity may help to prevent and reduce the prevalence of obesity and overweight condition
among the population.

Other than eating habits and genetic make-up, environmental factors or what can be called ‘Obesogenic
environment’ were shown to be the main reason that leads to the obesity epidemic. Further discussed in this
factor, availability of junk food, restaurants, side walk stalls, role of media in food advertisement, and the
usage of cars or public transportation over walking or cycling also leads to obesity (Townshend, 2009).
Socio-demographic factors such as age, marital status, income and educational level may also cause weight
gain and contribute to obesity and overweight status (Center for Disease Control and Prevention, 2001).
According to Ismail et al. (2002), obesity has become a main health concern in Malaysia affecting all age
groups and both sexes. Prevalence of overweight and obesity status in Malaysia (14%) is nearly triple that of
China (5.7%), Japan (5%), and the Philippines (6.3%) and double that of Singapore (7.1%). This alarming
increase in obesity rate in Malaysia cannot be ignored (WHO, NCD Country profile, 2011).

Other than the previously discussed factors, there are few more factors that contributing to increase body
weight and obesity. Psychosocial, sleeping pattern, dietary intake and weight control behaviors can be listed
as the factors as well. The huge development of food industries in Malaysia also contributing to increased
number of overweight and obesity among Malaysians. Food industry developers should start an intervention
by producing and contributing more healthy foods (Henderson et al., 2005).

Methods
The study was conducted in Infrastructure University Kuala Lumpur (IUKL) Malaysia.

Study Design

This is an analytical cross-sectional study that observes and quantifies factors associated with body-weight
status among students in IUKL, it studied interactions between physical activity and environmental factors
with body weight status among this population over the defined time. Data were collected from February
2015 to April 2015.

Data Collection An e-mail was sent to the participants a few days before the start of data collection; the e-
mail contains information about the researcher, university name, and expectation from the participants. Data
collection time was organized with the Student’s Affair Department at [UKL. Sampling was randomly
selected based on room numbers, using bowl technique. There were three main hostels building, block F
(female), block G (male), and Lodge block (Male). Lists of empty room numbers were provided which made
a total of 147 rooms empty (rejected rooms). A total of 566 room numbers were labelled down in folded
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papers and were placed in a big bowl in such a way that the researcher and assistants couldn’t see it. The
researcher and assistant kept picking random papers and they went to distribute the questionnaire to the
students in the room number that was shown in the paper. After any of the room occupants finished filling
the questionnaire, another random number was selected from the bowl. Total number of respondents
approached was 311, empty rooms were 12, number of students who participated was 281. Anthropometric
measurements such as height, weight, BMI, and waist circumference were collected by the researcher after
the participant filled up the questionnaire. Dietary assessment part in the questionnaire was conducted
during an interview after filling all previous parts in the questionnaire.

Study Respondents

The study population consisted of students aged 18 to 65 years old for both males and females, with total
number of students 280. Participants who are not around in the campus, younger than 18 years old,
participants with physical disability were excluded from participating in this study. The original draft of
questionnaire was written in English to be used among international students, and Malay version was created
by translating the English to Malay to be used among Malay students. For pre-test, total of 30 questionnaires
were distributed among the students in UPM to make sure that the questions were understandable.

Ethical statement

Before data collection was carried out, ethical approval from the Medical Research Ethics Committee in
Universiti Putra Malaysia was obtained to carry out this study. In addition, permission was granted by UKL
to conduct the survey inside IUKL. Before participants filled in the survey, information was given to the
participants, once the information was given, a written informed consent was obtained from the participants
who agreed to participate in this study.

Data Analysis

Data were analyzed using Statistical Package For Social Sciences (SPSS) version 21.0. For univariate data,
study variables were described using descriptive statistics such as mean, frequencies, standard deviation, and
percentages.. Chi square test were performed to test the relationship between categorical independent
variables and dependent variable. Meanwhile, t-test was performed to compare mean between continuous
variables between obese and non-obese group. Any extreme values were removed to fulfil normal value
requirement. A statistical probability level of p<0.05 was considered as significant.

Results

Study population and socio-demographic characteristics

A total of 61.2 % of recruited respondents were female (N = 172), while only 38.8% of respondents were
male (N = 109). The majority of respondents in this study were agedin the range of 18-22 years old (N =
182, 64.8%), followed by those aged 23-27 years old (32.4%). Only 8 respondents in this study were above
28 years old. Respondents aged between 18 to 22 years old were significantly more among female (p =
0.001). The mean age of the respondents was 21.72 + 2.49 years, however age was significantly (t = 3.52, p
= 0.001) higher among male (22.40 £ 2.89 vs 21.28 + 2.09 years old). A large percentage of the study
respondents were still single at the period of recruitment (94.3%, N = 265). Only 5.7% of them were married
(N = 16). The result also showed that 65.8 % of the respondents were doing their Bachelor degree (N = 185)
and this was significantly higher among male (80.7%) compared to female (56.4%).

Among male, 12.8% (N = 14) were completing Foundation studies / A level / Diploma, while 39% (N=67)
of female were doing Foundation / A level / Diploma. The respondents of this study were mainly Malaysians
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(x2 = 28.087, p = 0.000) and the rest were Non-Malaysians (55.5 % vs. 44.5 %), especially among the
females (68.0%).

Most of the students were from the Faculty of Engineering and Technology Infrastructure (n = 73, 26.0%)
and only eight (2.8%) of them were from the Faculty of Applied Science and Foundation. The distribution
was similar among males. On the other hand, most of the female respondents were from the Faculty of
Business and Accounting (n = 43, 25.0%). The distribution of the study faculty showed significant
differences between the genders (x2 = 41.61, p = 0.000).

Socio-demographic characteristics

Variables Overall response Gender, N (%) , Fisher’s -
Male, 109 (38.8) Fengglléé)ﬂz X etxe i‘ét t value

Age of respondents

(years)

18 -22 182 (64.8) 60 (55.0) 122 (70.9) - 12.28 - 0.001

2327 91 (32.4) 42 (38.5) 49 (28.5)

>28 8(2.8) 7 (6.4) 1(0.6)

Mean age * SD (years) 21.72+2.49 22.40 +2.89 21.28 £ 2.09 - 3.52 0.001

Marital Status

Single 265 (94.3) 101 (92.7) 164 (95.3) 0.898 - - 0.430

Married 16 (5.70) 8 (7.3) 8 (4.7)

Educational

background

Foundation/ A level/ 81 (28.8) 14 (12.8) 67 (39.0) 22.17 - - 0.000

Diploma

Bachelor Degree 185 (65.8) 88 (80.7) 97 (56.4)

Master Degree 15 (5.3) 7(6.4) 8 (4.7)

Parents’ income per month (RM)*

<2000 16 (6.4) 8(8.2) 8 (5.3) 3.70 - - 0.448

2001 — 4000 51 (20.5) 18 (18.6) 33 (21.7)

4001 - 6000 42 (16.9) 12 (12.4) 30 (19.7)

6001 — 8000 35(14.1) 14 (14.4) 21 (13.8)

> 8001 105 (42.2) 45 (46.5) 60 (39.5)

Mean Parents’ income RM 8887.84 + 9547.42 + 8466.91 + - 1.30 0.194

per month + SD (RM)? 6391.21 7107.33 5874.91

Nationality

Malaysian 156 (55.5) 39 (35.8) 117 (68.0) 28.087 - 0.000

Non- Malaysian 125 (44.5) 70 (64.2) 55 (32.0)

Faculty

Engineering and 73 (26.0) 50 (45.9) 23 (13.4) - 41.61 - 0.000

Technology Infrastructure

Creative Media and 45 (16.0) 18 (16.5) 27 (15.7)

Innovative

Business and Accounting 57 (20.3) 14 (12.8) 43 (25.0)

Arts, Communication and 51 (18.1) 12 (11.0) 39 (22.7)

Education

Architecture and Built 47 (16.7) 11 (10.1) 36 (20.9)

Environment

Applied Science and 8 (2.8) 4(3.7) 4(2.3)

Foundation

Note: (*) = 32 missing,
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Distribution of physical activity status among study respondents

The mean total MET per week for study respondents was 3988.50 + 6758.45 MET minutes/week. This mean
is relatively higher (t=3.020, p=0.003) among the male respondents (5496.37 = 7860.26METSs minute/week)
compared to female respondents with 3032.93 + 5779.55 METs minutes/week. Generally, all study
respondents reported with almost similar percentage of high and low physical activity (40.2% and 41.3%
respectively). Across the genders, the majority of males significantly enjoyed high physical activity while
females in general preferred low physical activity (x°= 38.992, p = 0.000). The average time spent for
physical activity per day was 108.81 + 182.70 average minute/day. The highest average time was spent on
work-related physical activities followed by recreational physical activities and, lastly, travel related
physical activities (45.28 + 103.87, 34.99 * 62.74 and 28.54 + 74.36 average minutes/day respectively).
Male respondents reported significantly higher overall physical activities than females (t = 2.68, p =
0.008),especially with level of recreational related physical activities (t = 4.42, p = 0.000). Approximately,
more than half of the study respondents were not engaged with work-related physical activities (56.9%)
especially females (61.0% vs 50.5%). On the other hand, half of the study male respondents were involved
with transports related physical activities (58.7%). However no significant association was observed.More
respondents (55.2%) were engaged in recreationally related physical activities in a typical week. Across the
genders, males were more significantly engaged in recreational related physical activities (73.4% vs 43.6%);
+* = 23.94, p = 0.000). Similarly, most males were involved in vigorous physical activities (74.3% vs 40.7%:;
¥? = 30.324, p = 0.000). In a typical day, the study respondents spent 314.67 + 22.86 minutes being
sedentary. This study found that females significantly spent moretime for sedentary activities than males(t =
- 2.357, p = 0.019).

Distribution of physical activity status among study respondents

Overall Gender

Characteristic response Male Female t-test p
N (%) N (%) N (%)

Total PA (MET-minute/week)

Mean + SD 3988.50 + 5496.37 3032.93 3.02 - 0.003
6758.45 7860.26 5779.55

Level of total PA

High PA 113 (40.2) 68 (62.4) 45 (26.2) - 3899 0.000

Moderate PA 52 (18.5) 8(7.3) 44 (25.6)

Low PA 116 (41.3)  33(30.3) 83 (48.3)

Average time per day (average minute/day)

Total PA 108.81 + 145.01+ 85.82 2.68 - 0.008
(Mean + SD) 182.70 204.95 +163.58

Work related PA 45.28 + 56.28 + 3831+ 1.42 - 0.158
(Mean + SD) 103.87 117.78 93.68

Travel related PA 28.54 + 3231+ 26.15 + 0.68 - 0.500
(Mean + SD) 74.36 77.39 72.49

Recreation related PA 34.99 + 56.49 + 21.36 + 4.42 - 0.000
(Mean + SD) 62.74 71.83 52.01

Work-related physical activity

Did No work 160 (56.9) 55 (50.5) 105 (61.0) - 305 0081
Did work 121 (431) 54 (49.5) 67 (39.0)
Did No trans-PA 130 (46.3) 45 (41.3) 85 (49.4) - 178 0.183
Did trans PA 151 (53.7) 64 (58.7) 87 (50.6)
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Recreational-related physical activity

Did No rec-PA 126 (44.8) 29 (26.6) 97 (56.4) - 23.94  0.000

Did rec-PA 155 (55.2) 80 (73.4) 75 (43.6)

Vigorous PA

Did No vigorous PA 130 (46.3) 28 (25.7) 102 (59.3) - 30.32  0.000

Did vigorous PA 151 (53.7) 81 (74.3) 70 (40.7)

Sedentary activities on average per day (Minutes/day)

Mean £ SD 314.67 + 275.37 + 339.35+ -2.36 - 0.019
222.86 212.40 226.31

PA-physical activity, SD-standard deviation, MET-metabolic equivalents.

Association between physical activity and body weight status

Overweight / obese subjects were found highly prevalent among those with low physical activity. However,
levels of physical activity never show any trend of association with overweight / obese.The crude analysis
found engaging in transport related, recreational related and vigorous physical activity, showed
approximately 50% protection against overweight / obese status(crude OR = 0.58, 95% CI = 0.35 — 0.95,
crude OR =0.50, 95% CI = 0.30 = 0.81 and crude OR = 0.42, 95% CI = 0.26 — 0.69 respectively).However,
after adjusting for covariate, none of physical activity components showed any association trend with being
overweight / obese. In bivariate analysis, sedentary activities showed a very weak association with increased
risk of overweight / obese status but not in multivariate analysis (crude OR = 1001, 95% CI = 1.00 — 1.002).

Association between physical activity and overweight/obeseamong study respondents

BMI
_— Overweight/ 2 Crude 95% a  95%
Characteristic Normal Obese X p OR Cl AOR Cl
N(%) N(%)
Total PA (MET-minute/week)
Mean + SD 40939 + 3797.6 + 1.00 1.00- 1.00 1.00-
6198.2 76002 0% 0.726 1.00 1.00
Level of total PA
High PA 066 0.38— 055 0.27-
78 (43.1) 35 (35.0) 2.301 0.317 114 111
Moderate PA 078 0.39- 046 0.20-
34 (18.8) 18 (18.0) 154 1.09
b b
Low PA 69 (38.1) 47 (47.0) ! 1
Average time per day (MET-
minute/day)
Mean £ SD
Total PA 1.000 0.998- 1.00 0.998-
110.6+167.1 105.5+208.9 0.22 0.823 1.001 1.001
Work related PA - 1.000 0.998- 1.00 0.997-
44.2 +£93.0 47.2+121.6 0.23 0.816 1,003 1003
Travel related PA - 1.000 0.997- 1.00 0.996-
27.9+64.6 29.7 £ 89.7 0.20 0.844 1.004 1.004
Recreation related PA 0.997 0.993- 0.997 0.991-
38.5+66.1 28.6+558 1.27 0.204 1,002 1,002
Work-related physical activity
Did No work 101 (55.8) 59 (59.0) 0269 0.604  1° 1°
Did work 0.88 0.54- 0.66 0.35-
80 (44.2) 41 (41.0) 144 122
Transportation-related 75 (41.4) 55 (55.0) 4767 0029 1° 1°
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physical activity
Did No trans-PA

Did trans PA 058 035- 0.69 0.39-
106 (58.6) 45 (45.0) 0.95 199

Recreational-related physical
activity

Did No rec-PA 70 (38.7) 56(56.0) 7.818 0.005 1° 1°

Did rec-PA 050 030- 044 0.24-
111(61.3) 44 (44.0) 081 0.83

Vigorous PA

Did No vigorous PA 70 (38.7) 60 (60.0) 11.784 0.001 1° 1°

Did vigorous PA 042 026- 0.35 0.18-
111(61.3) 40 (40.0) 0.60 0.66

Sedentary activities on average

per day (Minutes/day)

Mean + SD 342.5 + - 1.001 1.00- 1.00 0.999-

299.2+2136 2372 156 0.120 1.002 1.002

Note: (!) = Adjusted OR- Estimates of odds ratio from Logistic regression including terms for age, gender, marital status,
educational background, parent’s income, nationality, faculty, neighbourhood environments for physical activity, emotional
eating, sleeping quality, weight control behaviour and energy, (°) = reference group which was a normative group and Cl =
Confidence interval

Distribution of neighbourhood environments for physical activity among the study respondents

The overall environmental supports for physical activity among the respondents were at a moderate level
(2.17 £ 0.72), these were similar among both genders, male and female (t = - 0.25; p = 0.805). Almost 27%
of the respondents agreed that their environment did support physical activities. This observation was more
obvious among female than male respondents (3= 11.513, p = 0.009).One hundred and eighty four (65.5%)
respondents strongly agreed that residential density did support PA, with 74.3% male and 59.9% of female
strongly agreed. However, not many subjects agreed that land use mix supported PA. Transit access was
found to somehow support PA (48.0%) while pedestrian infrastructure (84.3%) strongly supports PA in
cases of both male and female respondents, although not significantly different (89.0% among male and
81.4% among female respondents). Bicycling infrastructure was found to be unsupportive of PA (72.2%). At
the same instance, recreational facilities, street connectivity, crime safety, traffic safety, pedestrian safety
and aesthetics were found to moderately support physical activities among study respondents (45.9%.
42.0%, 46.6%, 44.5%, 54.8% and 51.2% respectively).

Distribution of neighbourhood environments for physical activity among the study respondents

Characteristic Overall response Gender )
N (%) Male Female t-test X P
N (%) N (%)
Overall environmental support
Mean = SD 2.17+0.72 2.15+0.63 2.17+£0.77 -0.25 - 0.805
Level of environmental support
First (Lowest) 66 (23.5) 23 (21.1) 43 (25.0) - 11.513 0.009
Second 67 (23.8) 30 (27.5) 37 (21.5)
Third 73 (26.0) 37 (33.9) 36 (20.9)
Fourth (Highest) 75 (26.7) 19 (17.4) 56 (32.6)
Residential density
Did not support PA 97 (34.5) 28 (25.7) 69 (40.1) - 6.145 0.013
Did support PA 184 (65.5) 81 (74.3) 103 (59.9)
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Land use mix

Did not support PA 144 (51.2) 70 (64.2) 74 (43.0) - 11.998 0.001
Did support PA 137 (48.8) 39 (35.8) 98 (57.0)

Transit Access

Did not support PA 146 (52.0) 57 (52.3) 89 (51.7) - 0.008 0.928
Did support PA 135 (48.0) 52 (47.7) 83 (48.3)

Pedestrian infrastructure

Did not support PA 44 (15.7) 12 (11.0) 32 (18.6) - 2.915 0.088
Did support PA 237 (84.3) 97 (89.0) 140 (81.4)

Bicycling infrastructure

Did not support PA 203 (72.2) 72 (66.1) 131 (76.2) - 3.399 0.065
Did support PA 78 (27.8) 37 (33.9) 41 (23.8)

Recreation facilities

Did not support PA 152 (54.1) 73 (67.0) 79 (45.9) - 11.896 0.001
Did support PA 129 (45.9) 36 (33.0) 93 (5.1)

Street connectivity

Did not support PA 163 (58.0) 64 (58.7) 99 (57.6) - 0.037 0.848
Did support PA 118 (42.0) 45 (41.3) 73 (42.4)

Crime safety

Did not support PA 150 (53.4) 55 (50.5) 95 (55.2) - 0.611 0.434
Did support PA 131 (46.6) 54 (49.5) 77 (44.8)

Traffic safety

Did not support PA 156 (55.5) 50 (45.9) 106 (61.6) - 6.707 0.010
Did support PA 125 (44.5) 59 (54.1) 66 (38.4)

Pedestrian safety

Did not support PA 127 (45.2) 64 (58.7) 63 (36.6) - 13.141 0.000
Did support PA 154 (54.8) 45 (41.3) 109 (63.4)

Aesthetics

Did not support PA 137 (48.8) 53 (48.6) 84 (48.8) - 0.001 0.972
Did support PA 144 (51.2) 56 (51.4) 88 (51.2)

Association between neighborhood environments for physical activity and body weight status
Overweight / obese status was highly prevalent among those with low involvement with neighbourhood
environment for physical activity (28%) (the lowest quartile). Although adjusted crude analysis of support
to neighbourhood environment for physical activity showed reverse associations with overweight / obese
status, no significant trend was observed.
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Table 4.13 Association between neighbourhood environments for physical activity and
overweight/obeseamong study respondents

Characteristic BMI 2 Crude

= 0, a 0,
Normal _Overweight t-test o OR 95% ClI AOR 95% CI
Overall environmental
support
Mean + SD 22+ 214085 1516 0131  0.75 0.54 — 0.77 0.51—
0.63 1.06 1.15
Level of environmental
support
First (Lowest) 38 28 (28.0) 2.371 0.499 1° 1°
(21.0)
Second 47 20 (20.0) 0.58 0.28 — 0.49 0.21 -
(26.0) 1.18 1.13
Third 48 25 (25.0) 0.71 0.36 — 0.58 0.26 —
(26.5) 1.41 1.34
Fourth (Highest) 48 27 (27.0) 0.76 0.39 — 0.80 0.37 -
(26.5) 1.51 1.73
Residential density
Did NOT support PA 63 34 (34.0) 0.019 0.892 1° 1°
(34.8)
Did support PA 118 66 (66.0) 1.04 0.62 - 1.04 0.57 —
(65.2) 1.73 1.90
Land use mix
Did NOT support PA 94 50 (50.0) 0.096 0.756 1° 1°
(51.9)
Did support PA 87 50 (50.0) 1.08 0.66 - 1.16 0.66 —
(48.1) 1.76 2.06
Transit Access
Did NOT support PA 93 53 (53.0) 0.068 0.795 1° 1°
(51.4)
Did support PA 88 47 (47.0) 0.94 0.58 — 0.95 0.54 —
(48.6) 1.53 1.65
Pedestrian infrastructure
Did NOT support PA 27 17 (17.0) 0.212 0.646 1° 1°
(14.9)
Did support PA 154 83 (83.0) 0.86 0.44 — 0.85 0.38 —
(85.1) 1.66 1.89
Bicycling infrastructure
Did NOT support PA 132 71 (71.0) 0.119 0.730 1° 1°
(72.9)
Did support PA 49 29 (29.0) 1.10 0.64 — 1.10 0.59 —
(27.1) 1.89 2.05
Recreation facilities
Did NOT support PA 96 56 (56.0) 0.227 0.633 1° 1°
(53.0)
Did support PA 85 44 (44.0) 0.89 0.54 — 0.93 0.53 -
(47.0) 1.45 1.63
Street connectivity
Did NOT support PA 112 51 (51.0) 3.129 0.077 1° 1°
(61.9)
Did support PA 69 49 (49.0) 1.56 0.95— 1.51 0.87 —
(38.1) 2.56 2.62

Crime safety
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Did NOT support PA 90 60 (60.0) 2.733  0.098 1° 1°
(49.7)
Did support PA 91 40 (40.0) 0.66 0.40 — 0.63 0.36 —
(50.3) 1.08 1.11
Traffic safety
Did NOT support PA 100 56 (56.0) 0.015 0.903 1° 1°
(55.2)
Did support PA 81 44 (44.0) 0.97 0.59 — 0.76 0.43 -
(44/8) 1.59 1.34
Pedestrian safety
Did NOT support PA 82 45 (45.0) 0.002 0.961 1° 1°
(45.3)
Did support PA 99(54.7) 55 (55.0) 1.01 0.62 — 1.11 0.63 —
1.65 1.98
Aesthetics
Did NOT support PA 88 49 (49.0) 0.004 0.951 1° 1°
(48.6)
Did support PA 93(51.4) 51 (51.0) 0.99 0.60 — 1.19 0.69 —
1.61 2.05

Note: (!) = Adjusted OR- Estimates of odds ratio from Logistic regression including terms for age, gender, marital status,
educational background, parent’s income, nationality, faculty, physical activity, emotional eating, sleeping quality, weight control
behaviour and energy, (°) = reference group which was a normative group and CI = Confidence interval

Discussion
Physical activity and its association with body weight status.

Physical inactivity has been acknowledged as a public health concern and has received increasing attention
in recent years (Ulaganthan et al., 2012). Findings from this study has contributed important findings on
physical activity and its association with obesity.Average time per day for work-related physical activity
was found to be higher among obese respondents compared to normal respondents. The study by Kumanan
et al, 2013, clearly explains the reason behind this finding, where workload among students to study and to
do assignments, which involves more sitting hours, increased the risk of being obese. At the same time,
students tend to have their own transport to travel from one place to another place and that reduces their
chance to walk or cycle (Muhamod et al., 2013). Due to high BMI or abdominal obesity, student tends to cut
down other physical activity that might increase the chance for injuries (Ibrahim et al., 2013). On the other
hand, another supportive finding for this is from the study conducted by Mustafa et al (2013) at Hulu
Langat, approximately almost half of the respondents reported with low physical activity, meanwhile 48% of
respondents were inactive for more than 6 hours, especially among the obese. Another study entitled
Malaysia Aging Male by Ibrahin et al, 2013, findings showed that most of the obese subjects (53.2%)
presented a level of physical activity below 150 minutes 7 days before screening session (insufficiently
active).This might due to the individuals with high BMI who reported fear of injuries and having an injury
or disease as barriers to physical activity (Ibrahim et al., 2013).

Neighbourhood environments for physical activity and its association with body weight status.

Over the past decade, a proliferation of interdisciplinary researches have generally supported hypotheses
derived from ecological models and identified specific neighborhood environment components and
combinations of components that are related to physical activity, mainly for recreation, transportation
purposes and obesity (Sallis et al., 2010). In the current study, the neighborhood environment developed for
physical activities greatly supports the female gender. Neighborhood environment components such as high
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residential density, high recreation facilities and high traffic safety also support the higher level of physical
activities among males. Meanwhile, high land use mix and high pedestrian safety supported higher level of
physical activity among female. On the other hand, this neighborhood environment factor shows the same
effect among both normal and overweight or obese respondents. However this factor did not support those
respondents with abdominal obesity due to their fear of getting injured or even this physical activity might
lead to death due to crime. Some studies found that walkable neighborhood is being favorable for obese and
overweight people. Somehow, this finding is not supportive in all the studies conducted. But, walkable
neighborhood factor is highly supportive for women to involve in physical activity compare to male.
Findings from A Carroll-Scott et al, 2013 in his community based study found that a walkable neighborhood
improved physical activity of 17% of respondents especially on vigorous activity.

However, most neighborhoods in Malaysia do not have accessible recreational facilities, such as walking
and cycling paths, to encourage physical activity in the community. Physical environment can influence
physical activity behaviour level by either promoting or discouraging physical activity through factors such
as access to safe recreation, accessibility of recreational facilities, and transit options. Therefore, policy-level
interventions and setting of regulations, such as provisions for parks and cycling paths, would help to
overcome this problem. Supporting this from findings in this study, one hundred and eighty four (65.5%)
respondents strongly agreed that residential density did support PA, with 74.3% male and 59.9% of female
strongly agreed, transit access was found to somehow support PA (48.0%) while pedestrian infrastructure
(84.3%) strongly supports PA. Bicycling infrastructure was found to be unsupportive of PA (72.2%). At the
same instance, recreation facilities, street connectivity, crime safety, traffic safety, pedestrian safety and
aesthetics were found to moderately support physical activities among study respondents (45.9%. 42.0%,
46.6%, 44.5%, 54.8% and 51.2% respectively).

Conclusion

Generally, more than half of the respondents reported with normal BMI and normal waist circumference.
The prevalence of abdominal obesity was 32% which was 29.4% among male and 33.7% among females.
Work related, recreational related, travel related, vigorous physical activity and being sedentary were
significantly higher among female. Meanwhile, only work-related physical activity and being sedentary
were found to be predictors for overweight / obese status. However, travel related physical activity only
acted as a mild predictor for abdominal obesity among the students in IUKL. Neighborhood environments
were highly supportive of physical activity for the female but moderately less supportive for the male
subjects

In conclusion, this study provided strong evidence showing significant relationship between physical
activity (average time per day on transport-related physical activity, recreational related physical activity,
vigorous physical activity and sedentary activity), neighborhood environment physical activity (crime
safety) with overweight/obese and abdominal obesity risk. Although adjusted crude analysis of support to
neighborhood environment for physical activity showed inverse associations with overweight or obesity, but
no significant trend were observed. Findings on the significant relationship between obesity risk and
physical activity factors reiterates previously published information.
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