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ABSTRACT

Association Between Body Composition and Dietary Patterns In Relation To
Blood Pressure Level In Undergraduate University Students of Universiti Putra
Malaysia

NorFaten Emalin binti Razmi

There is an increase in hypertension prevalence among Malaysian adults and
based on the National Health and Morbidity Survey 2015, it was estimated that 30.3%
of the adult aged > 18 years old was diagnosed with hypertension [systolic blood
pressure (SBP) of > 130mmHg and diastolic blood pressure (DBP) of >80mmHg].
Prevalence of prehypertension among undergraduate students in Universiti Malaysia
Sarawak in 2010 were 42.9%. There are many factors that might affect blood pressure
(BP) and Body composition and dietary patterns have been shown to be the factors
that might affect blood pressure. Therefore, the study was aimed to investigate the
association between body composition and caffeine intake with BP level in students in
Serdang. A total of 195 female and 24 male participants with mean + SD aged of 21.86
= 1.34 years completed a questionnaire on socio-demographic and caffeine
consumption habits. Height, body weight, body fat percentage (BF %), waist
circumference (WC), hip circumference (HC) and BP level were measured. A Pearson
coefficient correlation test was carried out to determine the association between the
variables. SBP level was found to be associated with WC (r=0.37, p<0.0001), HC
(r=0.36, p<0.0001), WH ratio (r=0.21, p=0.002), BF % (r=0.16, p=0.162) and body
mass index (BMI) (r=0.34, p<0.0001). DBP level was found to be associated with WC
(r=0.42, p<0.0001), HC (r=0.45, p<0.0001), WH ratio (r=0.19, p=0.004), BF%
(=0.31, p<0.0001) and BMI (r=0.42, p<0.0001). However, there was no significant
association found between age and dietary intake with BP levels. Based on the
findings, body composition could be one of the factors that leads to a higher BP level.
These findings highlighted the importance of establishing intervention program at the

early life stage to attempt and reduce the incidence of adulthood hypertension in later
life.



ABSTRAK

Perkaitan Antara Komposisi Badan dan Corak Pemakanan Dengan Bacaan
Tekanan Darah Dalam Kalangan Pelajar Ijazah Sarjana Muda di Universiti
Putra Malaysia

NorFaten Emalin binti Razmi

Terdapat peningkatan kekerapan hipertensi di dalam kalangan dewasa muda di
Malaysia. Berdasarkan Bancian Kesihatan dan Morbiditi Negara 2015, dianggarkan
30.3% peringkat umur dewasa di dalam lingkungan umur 18 tahun ke atas didiagnos
menghidapi hypertensi (tekanan darah sistolik >130 mmHg dan tekanan darah
diastolik >80 mmHg). Kekerapan prehipertensi dalam kalangan pelajar Universiti
Malaysia Sarawak dilaporkan sebanyak 42.9% pada tahun 2010. Terdapat banyak
faktor yang mungkin menjejaskan tekanan darah dan tabiat pemakanan dan komposisi
tubuh adalah dua faktor utama yang dapat mempengaruhi tekanan darah. Oleh itu,
matlamat kajian ini adalah untuk mengkaji perkaitan antara komposisi badan dan corak
pemakanan dengan bacaan tekanan darah dalam kalangan pelajar ijazah sarjana muda
di Universiti Putra Malaysia. Seramai 195 peserta perempuan dan 24 peserta lelaki
dengan purata umur 21.86 + 1.34 tahun telah melengkapkan boring soal selidik tentang
ciri-ciri demografi dan pengambilan kafein. Ketingginan, berat badan, peratusan
lemak badan, lilitan pinggang, lilitan pinggul dan bacaan tekanan darah turut diukur.
Tekanan darah sistolik menunjukkan perkaitan yang signifikan dengan ukur lilit
pinggang (r=0.37, p<0.001), ukur lilit pinggul (r=0.36, p<0.001), kadar pinggul
pinggang (r=0.21, p=0.002), peratusan lemak (»=0.16, p=0.16) dan indeks jisim badan
(=0.34, p<0.001). Tekanan darah diastolic juga turut menunjukkan perkaitan dengan
ukur lilit pinggang (r=0.42, p<0.001), ukur lilit pinggul (»=0.45, p<0.001), kadar
pinggul pinggang (r=0.19, p=0.004), peratusan lemak (r=0.31, p<0.001) dan indeks
jisim badan (r=0.42, p<0.001). Bagaimanapun, tiada perkaitan yang siginifikan di
Antara umur dan tabiat pemakanan dengan tekanan darah. Berdasarkan keputusan
kajian, komposisi badan adalah salah satu factor yang menyumbang ke arah tekanan
_ darah yang lebih tinggi. Hasil kajian ini menunjukkan kepetingan untuk menganjurkan
lebih banyak program intervensi untuk mengurangkan penyakit tekanan darah tinggi -
di peringkat dewasa dan usia yang lebih lanjut. |
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CHAPTER 1

1.0 Introduction

Blood pressure (BP) is the force that blood exerted towards the walls of blood
vessels when it is pumped by heart (World Health Organisation, 2017). There are two
distinct categories of blood pressure, which are systolic blood pressure (SBP) and
diastolic blood pressure (DBP) (Ministry Of Health Malaysia, 2008). SBP resembles
the amount of pressure that the arterial walls receive for each heart beat whilst DBP
resembles the total pressure that the arterial walls receive as the heart rests for a while

in between beats (American Heart Association, 2017).

A blood pressure level is considered normal when the SBP is lower than 120
mmHg and DBP is lower than 80 mmHg (American Heart Association, 2017). A
patient is diagnosed with high blood pressure if the SBP and DBP levels exceed 130
mmHg and 80 mmHg respectively. Approximately 22% of adults aged 18 and above
across the globe experienced increased blood pressure levels in 2014 (World Health
Organisation, 2016). It was previously shpwﬁ in Malaysian National Health\ and ..
Morbi&ity, Survey (NHMS) 2015 that the éverall prevalence of hypertension in
Malaysian men and women adults aged 18 years and above was 30.3% (Institute for

Public Health, 2015). It was reported in NHMS 2011 that the overall prevalence of



hypertension was 32.7% in Malaysian men and women aged 18 years and above
(Institute for Public Health, 2011). Although the prevalence of hypertension decreased
by 2.4%, but the prcvalence of known hypertension increased by 0.3% whilst the
prevalence of undiagnosed hypertension decreased by 2.6% (Institute for Public

Health, 2015).

The prevalence of prehypertension in Malaysian undergraduate students was
30.1%, where the prevalence was reported to be higher in males (46.8%) compared to
females (24.5%), and was higher in the 22 years old and above age group (36.8%) as
compared to 18 to 21 years old group (24.6%) (Balami, Salmiah & Nor Afiah, 2014).
It was reported in a study carried out by Lee, Ong, Muna, Syed Alwi and Kamarudin
(2010) that the prevalence of prehypertension (SBP: 120 to 130 mmHg and DBP <80
mmHg) in Universiti Malaysia Sarawak undergraduate students was 42.9% and the
prevalence for hypertension (SBP 2130 mmHg and DBP >80 mmHg) was 12.7%. The
overall mean + SD of SBP and DBP of the 454 participants were 126.2 + 13.39 mmHg
“and 80.17 + 9.29 mmHg respectively, which indicated pre hypertension. The mean of
systolic and diastolic blood pressure was 114.6+12.4 mmHg and 74.3+9.0 mmHg

respectively.

The prevalence of prehypertension and hypertension in university students

were also widely studied in many other countries including Indonesia, Laos, Malaysia,
Myanmar Philippines, Thailand and Vietnam. The prevalence of pre and hypertensron
reported in these studies ranged from 19% to 30.1% and 6 7% to 12.8% reSpectnvely
which is higher to what reported in Malaysian undergraduate students (Lee et al., 2010;
Thawornchaisit et al., 2013; Balami, Salmiah & Nor Afiah, 2014; Peltzer, Pengpid,

Sychareun, Ferrer, & Low, 2017).



Understanding the risk factors that might increase SBP and DBP, especially in
~ Malaysian population is crucial to possibly reduce the number of incidence of
hypertension. In both men and women adults, hypertension incidence was reported to
be associated with age, higher body mass index, family history of hypertensive disease,
insufficient physical activity, high sodium intake, smoking, abusive alcohol
consumption, self-medication, use of drugs that affect the blood pressure (BP),
dyslipidaemia and diabetes mellitus, but not with socioeconomic status (Longo, Neves,
Luciano, & Peres, 2009; Thawornchaisit et al., 2013; Access, Benite-ribeiro, Lauany,

& Lima, 2016).

There were numbers of studies carried out to date to identify the factors that
may lead to incidence of hypertension in university students (Tayem et al., 2012;
Radzani, Razak, Maizi, & Muhamad, 2013; Aliyu, Ahmad, & Oyeyemi, 2014; Access
et al., 2016; Peltzer, Pengpid, Sychareun, Ferrer, & Low, 2017). However, there are
.limite..d_ pub}ishegi studies available that investigate the association between dietary

patterns and body composition with blood pressure, especially in Malaysia.

Diet pattern is one of modifiable factor that can be applied in the management
of hypertension. A systematic review and meta-analysis of randomised control trials
by Ndanuko, Tapsell, Charlton, Neale and Batterham (2016) to assess the effect of
dietary patterns on blood pressure in adult suggested that diets rich in fruit, vegetables,
whole grains, legumes, seeds, nuts fish, and dalry products and low meat consumi)tlon
significantly lowered SBP and DBP by 4.26 mm Hg and 2.38 mm Hg, respectively

(p<0.05).



The association between plant and animal protein intakes with changes in
blood pressure was also studied in the The Zutphen Elderly Study (Tielemans,
Kromhout, Kuil, & Geleijnse, 2014). A total of 1266 middlé aged men performed
physical and dietary examinations every 5 years from 1985 to 2000. It was found that
there was no significant difference in changes of BP levels in relation with high protein
intake (P>0.05). Plant protein intake showed a significant reduction of -2.64 mmHg
(95% CI: 5.76, 0.47) for SBP and -1.75 mmHg (95% CI: 3.49, 0.02) for DBP (p<0.05).
However, the association of low or high intake of diet with BP in the study is not
conclusive as only healthy elderly males were included in the study whilst men with
baseline CVD, diabetes mellitus, cancer and antihypertensive medication were
excluded thus resulted in a relatively small study sample, which might reduced the

power to detect associations.

To further understand the effects of dietary patterns on blood pressure, Yuan,
Kakinami, Gray-donalc_l, Cze_:mich_ow, & Lambert (2013) carried out a study to
examine the association between blood pressure and dairy product consumption in
610 healthy children aged 8 to 10 years old. The study reported that consumption of 2
servings of dairy products daily was associated with 1.74 mm Hg lower SBP (p <0.05)
and 0.87 mm Hg lower DBP levels (p=0.10). Calcium was highlighted as the main
component that served as antihypertensive effect. However, since calcium exists in
other types of food such as fish, meats, cereals, eggs, and grains, it was unconcluded
that calcium from dairy product consumption can reduce BP. Advanced research on
whether other components within dairy products have antihypertensive effects should

be further studied.
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Coffee consumption was also been shown in various studies to associate with
increased blood pressure, and caffeine was in particular been highlighted as the main
component that may increase BP (Dusseldorp, Smits, Lenders, Thien, & Katan, 1991;
Klag, MJ; Wang, NY; Meoni, LA; Brancati, FL; Cooper, LA; Liang, KY; Ford, 2002;
Palatini et al., 2016). Farag et. al (2010) investigate the effect of caffeine consumption
on blood pressure in a 2-week randomised control study in 165 healthy men and
women. Farag et. al (2010) reported that 14 days of coffee consumption resulted in an
acute rise of 4 + 0.6 mmHg (p<0.01) in SBP and 3 + 0.4 mmHg in DBP levels

(p =0.04) in all the participants.

In another 2-week randomised pilot crossover study carried out in 20 healthy

(7 men and 13 women) by Revuelta-Iniesta and Al-Dujaili (2014) to investigate the

effect of green and black coffees (BC) on BP, it was found that green coffee (GC)

consumption significantly reduced SBP by mean + SEM of 2.65 + 1.37 mmHg and

DBP by 3.1 +0.81 mmHg (p =0.001). Participants in the intervention group consumed
10 g of green coffee whilst the control group consumed black coffee four times daily

for 2 weeké. It was reported that fhere was no significant change in SBP (2.23 + 1.44

mmHg) and DBP levels (2.9 + 1.05 mmHg) following the BC intervention (p > 0.05).

However, in a cross sectional study in 1352 participants carried out by Alkerwi
et. al (2015) to investigate the association between caffeine consumption and BP, it
was -fqund that there was no association between coffee consumption and blood
pféés'liré (5>0.05). No assé>ciation was also observed between coffee consumptic‘m' and
hypertcﬁsion incidence in a prospective cohort study in 55594 US women
(Winkelmayer et. al, 2005). There is a need to further investigate the association

between caffeine consumption and blood pressure due to the inconsistent findings.



Other than dietary patterns, body composition such as Body Mass Index (BMI),
waist to hip ratio and waist circumference were also réported to be associated with BP
levels in different populations (Siani et al., 2002; Xiu & Rong, 2013; Aliyu, Ahmad
and deyum, 2014; Benite-Ribeiro,Silva, Lima & Santos, 2016). In a cross sectional
study carried out by Aliyu, Ahmad and Oyeyem (2014) to determine the association
between BMI with SBP and DBP levels in 351 university students in Maiduguri,
Nigeria, it was found that there was a significant association between BMI with SBP
and DBP levels in the participants (r =0.214 and 0.161, p<0.01). The finding was
consiétent with another previous studies carried out by Mungreiphy et al. (2011),

Sanchez-Zamorano et al. (2009), Vlajinac et al. (2003) and Ejike et al. (2008).

Building on from BMI, waist circumference (WC) was also found to be
associated with blood pressure. The association of WC and BP was investi gated in the
Olivetti Heart Study carried out by Siani et al. (2002) in 768 Italian men aged 25 to 75
years. Based on the findings, WC was positively associated with SBP and DBP levels
(SBP, r =0.191, p< 0.001; DBP, r=0.166, p<0.001). The findings suggested an °
independent role of waist circumference in the association between central adiposity
and hiéﬁ BP. Moreover, the findings were consistent with a study carried out by Xiu
& Rong (2013) that also found positive association between WC with SBP and DBP
levels. It was reported that 1 cm increased in WC correlated with a 1.03 (1.02-1.04,

95% CI) and a 1.05 (1.04-1.06, 95% CI) increased risk of higher BP (p<0.01).

There are many factors that might affect blood pressure and it was shown in
previous studies that dietary patterns and body composition were two of the main
factors that may affect blood pressure levels (Ndanuko, Tapsell, Charlton, Neale, &

Batterham, 2016b). Therefore, the aim of this study is to investigate the association

6



between body composition and dietary pattern with blood pressure level to address the

following research question:

1. Is there any association between weight status (weight, height, BMI) with

blood pressure level in undergraduate students in UPM?

2. Is there any association between body fat with blood pressure level in

undergraduate students in UPM?

3. Is there any association between risk of chronic diseases (waist and hip
‘circumferences, waist hip ratio) with blood pressure level in undergraduate

students in UPM?

5. Is there any association between dietary patterns including caffeine

consumption with blood pressure level in undergraduate students in UPM?



1.1 Objectives
1.1.1 General Objective
To investigate the association between body composition and dietary patterns with

blood pressure level in undergraduate students of Universiti Putra Malaysia.

1.1.2 Specific Objectives

1. To determine the blood pressure level in undergraduate students in UPM.

2. To determine the body compositions (weight, height, BMI, waist
circumference, hip circumference, waist to hip ratio) in undergraduate students
in UPM.

3. To determine the dietary habits including coffee consumption in undergraduate
students in UPM.

4. To compare body composition and blood pressure level between sexes in
undergraduate students in UPM.

5. To determine the association between body composition and dietary intake
bi'nc.:.l‘u-ding caffeine consumption from coffee with blood pressure level in

undergraduate students in UPM.

1.2 Null Hypothesis
H1: There is an association between body composition and dietary patterns with blood

pressure level in undergraduate students in UPM.

Ho: There is no association between body composition and dietary patterns with blood

pressure level in undergraduate students in UPM.



1.3 Conceptual Framework

Socio Demographic Characteristics

Sex

Ethnicity

Religion

Age

Date of birth

Education level

Course

Year of study

Monthly pocket money
Family history of hypertension

Body Composition
Weight

Height
Body fat percentage

aa Blood Pressure

Waist circumference
Hip circumference

Dietary patterns
e Food frequency questionnaire
o Coffee Consumption
Questionnaire

* Figure 1.1: Conceptual framework



1000740017

CHAPTER 2

2.0 Literature Review

2.1 Blood Pressure

2.1.1 Definition and classification

Blood pressure can be defined as a result from the force that blood exerted
towards the walls of blood vessels when it is pumped by heart (World Health
Organization, 2017). Systolic and diastolic blood pressure are the two main categories
of blood pressure. Systolic blood pressure describes the amount of pressure that the
arterial walls receive for each heartbeat. Diastolic blood pressure is the total pressure
- that the arterial walls receive as the heart rests for a while in between beats (American

Heart Association, 2017).

Increased blood pressure has become one of the major concern in medical and
public health field in recent years. Data from the National Health and Morbidity
Survey (NHMS) 2015 found that the prevalence of hypertension in Malaysian adults
aged 18 years and above was 30.3%. The highest prevalence of hypertension amongst
ethnic groups was recorded in other Bumiputera (33.4%), followed by Indians
(32.4%), Malay (31.1%) and Chinese (30.8%). However, there was no significant

difference in the prevalence of hypertension found between male (30.8%) and female
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(29.7%). In term of strata, rural areas (33.5%) had higher prevalence of hypertension
than urban areas (29.3%). Across 14 states in Malaysia, Kedah recorded the highest
prevalence of hypertension (37.5%), followed by Sarawak (37.3%) and Perak (36.4%).
Wilayah Persekutuan Putrajaya recorded the lowest prevalence of hypertension

(24.1%).

The American Heart Association (2017) had introduced the latest classification
of blood pressure recently. There was a change in the new blood pressure classification
compared with the previous classification. Normal blood pressure reading remain the
same, which is 120 mmHg for systolic blood pressure (SBP) and 80mmHg for diastolic
blood pressure (DBP). However, prehypertension, stage 1 and stage 2 hypertension
classification are changed to the new range. The latest blood pressure classification is

presented in Table 2.1.

Table 2.1: Classification of Blood Pressure

Blood Pressure Systolic Blood Diastolic Blood
Classification Pressure (mm Hg) Pressure (mm Hg)
Normal <120 <80
Pre-hypertension 120-129 <80
Stage 1 hypertension 130-139 80 -89
‘ | Stage 2 hypertensién - - 2140 | . >90

Source: Amerfcan Heart Association (2017)

11



2.1.2 The consequences of increased blood pressure

Uncontrolled increased blood pressure is recognised as one of the factor that
might lead to significant vascular damage to the eyes, stroke, congestive heart failure,
renal disease and myocardial infarction (Lee & Nieman, 2013). The use of
pharmacological therapy for hypertension is helpful to reduce the number of mortality
and morbidity. However, the therapy may give potent side effects to the patients, and
the patients need to support high medical expenses. Hypertensive patients still have
higher morbidity and mortality chances as compared with normotensive individuals
(Lee & Nieman, 2013). There is a need to control and limit the prevalence of

hypertension in order to reduce the epidemic of other chronic diseases.

2.1.3 Risk factors of increased blood pressure

Hypertension has been associated with several risk factors that were
investigated in “previous studies (Sadakane et al., 2008; Lee & Nieman, 2013;
Mushengezi & Chillo, 2014; Steyn & Mchiza, 2014; Yuan et. al., 2015; Kalani,
Salimi, & Rafiei, 2015; Ndanuko, Tapsell, Charlton, Neale, & Batterham, 2016;
Penney et. al., 2017). The risk factors of hypertension are excess body fat, high body
mass index (BMI), excessive energy consumption, smoking, physical inactivity, low
intake of fruits and vegetables, whole grains, low-fat milk, fiber, nuts, and seeds, and
high intake of red and processed meat, sugar, and sodium (Lee & Nieman, 2013;

Mushengezi & Chillo, 2014; Steyn & Mchiza, 2014).

12



Excess body fat and high BMI are major risks of hypertension and
cardiovascular diseases (Mushengezi & Chillo, 2014). Overweight and obese
individuals are more likely to acquire high blood pressure as compared with
individuals with normal weight status. Stevens et. al (2001) explained that blood
pressure decreases in a dose response manner when weight is reduced. Hypertension
and obesity start in early childhood till adolescence stage. Hence, it is crucial to control
the blood pressure and body weight during childhood to reduce the prevalence of

adulthood hypertension.

Dietary intake is always associated with the risk of hypertension. Diet high in
sodium, low in potassium and excessive alcohol consumption increase the risk of
developing hypertension (Lee and Nieman, 2013). A low intake of fruits and
vegetables, whole grains, low-fat milk, fiber, nuts, and seeds, and high intake of red
and processed meat, sugar, and sodium also increase the risk of developing

hypertension (Penney et. al., 2017).

Dietary intake, weight status and physical activity level are amongst the risk
factors of hypertension. There are several that can be used as the risk factors
measurements for increased blood pressure. BMI, body fat percentage, waist
circumference, hip circumference and waist to hip ratio are the measures that can be

used to determine the risk of increased blood pressure (Lee & Nieman, 2013).

13



2.2 Body Composition

2.2.1 Body Mass Index

Body Mass Index (BMI) is an index to classify overweight and obesity in adults
by calculating weight-for-height (kg/m?) (World Health Organisation, 2018). BMI is
a useful screening tool to assess overweight and obesity as it is the same for both sexes
and for all ages of adults. However, BMI is not able to measure the degree of fatness
in different individuals. Hence, other measurements are needed to further measure the

percentage of fat in individuals.

Obesity remarks as one of health related issues worldwide. Over the years, the
prevalence of obesity increased and the worldwide prevalence of obesity in 2016 was
3 times higher than in 1976 (World Health Organisation, 2017). It was reported that in
2016, 39% of adults in worldwide population aged 18 years and over were overweight
-and 13% of them were obese. It was estimated approximately 1.9 billion adults aged
18 years.and older were overweight and out of the total number, 650 million of them

~ were obese.

In Malaysia, the prevalence of overweight and obesity were also high. The
reference used for the weight status classification was from World Health Organisation
(1998). Based on the NHMS 2015, the prevalence of overweight in Malaysian adults |
aged 18 years and above was 30.0% (Institute for Public Health, 2015). Male had
higher prevalence of overweight (31.6%) than female. The highest prevalence of

hypertension amongst ethnic groups was recorded in Indians (35.0%). However, there

14



was no significant difference in the prevalence of hypertension found between rural
areas (28.1%) and urban areas (30.7%). Across 14 states in Malaysia, Wilayah
Persekutuan Putrajaya recorded the highest prevalence of hypertension (37.0%).
Primary education attainers (31.3%) and government/ semi government employees

(36.2%) had higher prevalence of overweight across all occupation.

The prevalence of obesity in Malaysian adults aged 18 years and older in 2015
was 17.7% (Institute for Public Health, 2015). Female had higher prevalence of
overweight (20.6%) than male (15.0%). The highest prevalence of hypertension
amongst ethnic groups was recorded in Indians (27.1%). However, there was no
significant difference in the prevalence of hypertension found between rural areas
(17.7%) and urban areas (17.5%). Across 14 states in Malaysia, Wilayah Persekutuan
Putrajaya recorded the highest prevalence of hypertension (25.8%), followed by
Negeri Sembilan (23.5%) and Perlis (22.3%). Wilayah Persekutuan Labuan and Sabah
( 13.4%) had the lowest prevalence of obesity. Unpaid workers/ home makers (23.7%)
and secondary education attainers (19.9%) had higher prevalence of overweight across

all occupation.

BMI is obtained by dividing weight in kilograms by height in meters squared
(Lee & Nieman, 2013). BMI is the best single indicator of total fat in adults (Barlow,
Dietz,'Barlow,.'& Dietz, 1998). Table 2.2 shows classification of BMI based on the

World Health Organisation (1997) classification guidelines.
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Table 2.2: BMI classification

Classification Cut off Point (kg/m?)
Underweight 18.5

Normal weight 18.5-24.9
Overweight 25.0-29.9

Obese class I 30.0-34.9

Obese class II 35.0-39.9

Obese class I1I >40

Source: WHO (1997)

As BMI increases above 25.0 kg/m?, there is a gradual increase in risk of
acquiring other non-communicable diseases such as type 2 diabetes, hypertension,
coronary heart disease, stroke, gallbladder diseases, osteoarthritis, sleep apnea and
_ other respiratory problems (Lee & Nieman, 2013). In fact, the risk of several types of
cancer such as prostate cancer, colon cancer, endometrial cancer and breast cancer
increase with higher BMI. Nonetheless, the risk of morbidity and mortality of chronic

diseases increases even more when BMI is greater than 30 kg/m?.

The risk of type 2 diabetes increases in women who have higher BMI
(Weinstein et al., 2004). Risk of type 2 diabetes rise threefold in women with a BMI
between 25.0 kg/m? to 29.9 kg/m?. The risk rise to the extent of ninefold in women

with BMI greater than 30.0 kg/m?. The increased risk of acquiring type 2 diabetes with
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increased BMI is the same in all population groups, regardless of gender, ethnicity,

physical activity and even family histdry of chronic diseases (Weinstein et al., 2004),

Individuals with high BMI usually have a vast amount of total body fat (Lee &
Nieman, 2013). However, BMI tends to overestimate total body fat in individuals who
are very muscular and underestimate body fat in individuals who lost muscle mass
such as the elderly. Special measures are need for certain groups as their body
composition may differ from normal individuals. BMI is the most frequent measure
used as it is easy to be used and a practical approach in assessing body fat in a research
or clinical setting. Beside BMI, there are a few available assessment tools that can be
used to measure total body fat and the risk of acquiring chronic diseases, namey body

fat percentage, waist circumference, hip circumferénce and waist to hip ratio.

2.2.2 Body Fat Distribution

Body fat distribution describes the region and distribution of fat within the
body and marked as an important factor in determining the consequence of overweight
and obesity (Lee & Nieman, 2013). There are two types of body classification, upper
and lower body or gynoid. Android obesity is characterised by obese individuals
having a greater proportion of fat within the upper body, primarily within the abdomen
~ compared with the proportion of fat within the hips and thighs (Lee & Nieman, 2013).
Gynoid obesity is characterised by obese individuals having the most fat distribution
within hips and thighs region. In general population, android obesity are more likely
to be seen in obese men, whilst women are more likely to be seen with gynoid obesity.

Figure 2.1 portrays the difference between android and gynoid obesity.



Gynoid obesity

Figure 2.1: The android and gynoid physical appearance

Source: Centre for Chronic Diseases (CDC), United States of America
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Android obesity increases the risk of acquiring insulin resistance,
hyperinsulinemia (ele;/ated blood insulin), prediabetes (impaired glucose tolerance),
type 2 diabetes mellitus, hypertension, hyperlipidemia (elevated blood cholesterol and
triglyceride levels) and stroke (Lee & Nieman, 2013). Fat distribution, primarily in
upper body region, is a more important risk factor for morbidity and mortality than
obesity. Android obesity is associated with elevated triglyceride, serum cholesterol -
and low density lipoprotein (LDL) levels in obese adolescent females (Zwiauer K,
Widhalm K, 1990). In adolescent males, android obesity is associated with lower high

density lipoprotein (HDL) levels, higher LDL levels and a higher ratio of total

cholesterol to HDL.

Total abdominal fat is defined as the sum of fat in subcutaneous, visceral and -
retroperitoneal of the abdominal region (Gallagher et al., 2000; Lee & Nieman, 2013).
Increased total abdominal fat is an independent risk predictor of morbidity and
*mortality. The most accurate instrument to measure total abdominal fat is by using
magnetic fesonance imaging (Lee & Nieman, 2013). However, the method is

expensive and not practical for the use in research and clinical settings.

Another inexpensive and practical approaches available to measure total
abdominal fat are waist circumference, hip circumference, waist to hip ratio and body
" fat pgrcentage by using the Omron body fat aﬂalyser. The cut off points and
'classi'ﬁcations for waist circumference, hip circumference, waist to hip ratio and body

fat percentage are shown in Table 2.3 and Table 2.4.
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Table 2.3: The classification of waist circumference, hip circumference and waist

to hip ratio.
Category Waist Hip Waist to Classification
circumference circumference liip ratio
Men <89 cm <102 cm <0.90 Normal
>90 cm >102 cm >0.90 At risk of chronic
diseases
Women <80 cm <88 cm <0.85 Normal
>80 cm >8cm  >0.85 At risk of chronic
diseases

Source: WHO (2008)

Table 2.4: The classification of body fat percentage

Category Body Fat Percentage (%) Classification
Men <25 Normal

>25 At risk of obesity
Women <35 Normal

>35 At risk of obesity

Source: Gallagher et al. (2000)

2.2;4 Previous studies on the association between body composition and blood
pressure

. Several studies had been carried out to investigate the association between body
composition, primarily body fat percentage, waist circumference, hip circumference
- “and'waist to hip ratio. with SBP and DBP. Table 2.5 summaries the studies that had " .

been carried out over the years to study the association.
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2.3 Dietary Intake

Diet is one of the risk factor that can influence SBP and DBP (Sinatra &
Houston, 2015). Diet rich in fresh fruits, vegetables, nuts, seeds, olive oil, coconut oil,
lean meats, fish, non-gluten grains and legumes provide protective effects towards
blood pressure. Limiting fast food consumption may benefits the blood pressure as this

type of food contain high amount of sugar, salt, fat, preservatives and food colourings.

A few dietary pattern have been identifies to provide inverse relationship
between food intake and blood pressure. Vegetarian, Mediterranean and Paleolithic
diets provide cardio protective effect on blood pressure (Sinatra & Houston, 2015).
These type of diets promote consumption of meat, fish, legumes, dairy products and
eggs at various amount of consumption. Consumption of gluten from grains is reduced
in the diets as gluten may lead to inflammation in the arteries and intestines (Sinatra

& Houston, 2015).

Vegetarian diet is defined diet that consume most foods except meat products
(Sinatra & Houston, 2015). However, the practice of vegetarian diet may vary from
one person to another. Pesco-vegetarians are vegetarians who chose to eat only fish,
while vegetarians who consume dairy products and eggs are classified as lacto-ovo
vegetarians.. Vegetarian diet contributes to lowered risk of hypertension due to high
intake of fruits, vegetables and fiber with a moderate intake of fish; eggs, nuts, oils and

gluten free grains (Sinatra & Houston, 2015).
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Paleolithic diet practices high consumption of fruits, vegetables, meat, fish and
shellfish with a low consumption of fat and grains (Sinatra & Houston, 2015). This
results in a lower serum cholesterol and blood pressure and increase insulin sensitivity.
Paleolithic diet is considered the best type of diet for weight reduction as carbohydrate

and fat are consumed in a minimal amount.

Mediterranean diet is the most popular diet to reduce and control blood
pressure globally (Lee & Nieman, 2013). Dietary Approach to Stop Hypertension
(DASH) diet is a diet that emphasise high consumption of fruits, vegetables and low
dairy fat products while reducing the intake of saturated and total fat in overall diet.
The practice of DASH diet is able to reduce SBP by approximately 8 to 14 mmHg
(Lee & Nieman, 2013). The reduction of sodium intake to lower than 2300 mg/day

may even assist in the reduction of blood pressure.

'2.3.1 Previous studies on the association between dietary intake and blood
pressure

Several studies had been carried out to investigate the association between
dietary intake o with SBP and DBP. Table 2.6 summaries the studies that had been

carried out over the years to study the association.
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Noh et al.
(2015)

Julian-
Almarcegui,
et. al.

(2016)

South
Korea

Austria,
Belgium,
France,
. Germany,
. QGreece,
Hungary,
~ TItaly,
Spain,
Sweden
and United
- Kingdom

24,096

2283

12.5-
17.5

- CS

cs

BP, K and
Na intake

BP, DI

Findings show that high Na intake
was associated with increased DBP.
High K intake was associated with
lowered SBP.

Dairy products were negatively
associated with SBP (Boys: =
-0.13, p<0.05, girls: = -0.13,
p<0.05) and DBP (Boys: r= -0.14,
p<0.05, girls: =-0.16, p<0.05).

Fish intake was negatively
associated with SBP (Boys: =
-0.13, p<0.05, girls: = -0.12,
p<0.05) and DBP (Girls: r= -0.06,
p<0.05).

An increase of 1mg of
Na was associated with
an increase of 0.21
mmHg in  DBP
(»<0.001). Anincrease
of Img of K was
associated with a
decrease of 1.01
mmHg in SBP
(p<0.001)

The results found that
dairy products and fish
intake were negatively
associated with BP.
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Radwanur, 253 1925  CS BP, water  Consumption of water high in Consumption of high

Talukder, | salinity salinity increase BP in young coastal water salinity (>600

Rutherford  Bangladesh population of Bangladesh. mg/L) was associated

& Phung ) with  higher SBP
(2016) (120%10mmHg,

p=0.03) and DBP
(67 £ 9 mmHg,
p=0.03). |

Abbreviations: BP, blood pressure; BMI, Body Mass lnde)é; DBP, diastolic Bjood pressure; DI, dietary intake; CS, cross sectional; K, potassium;
Na, sodium; SBP, systolic blood pressure
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CHAPTER 3

3.0 Methodology

3.1 Participants

Recruitment was carried out in the University Putra Malaysia. The university
consists of 16 faculties, 16 centers, nine institutes, one school, and one academy.
Undergraduate students were recrnited for this study. Potential participants were
provided a participant information sheet (PIS) that contains the details of the study
protocol. If participants met the eligibility criteria and agreed to participate, a written
informed consent was provided for them to complete before they enrolled into the

" study. Each participant was screened based on inclusion and exclusion criteria as

follows (Table 3.1):
Table 3.1: Inclusion and exclusion criteria
Inclusion criteria Exclusion criteria
e Malaysian e Pregnant and lactation women
e Undergraduate students e Undergraduate students who had
" 's  Age between 19-29 years old - 'one or more chronic health

conditions (e.g., type 2 diabetes
mellitus, heart disease, cancer,

stroke, etc.)
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3.2 Sample size

: A correlation formula developed by (Hulley, Cummings, Browner, Grady, &
Newman, 2013) was used to determine the number of subjects in this study. The

formula that was used in the calculation was as below (Table 3.2):

Correlation formula:
n = [(Za+Zp)/C]* +3
C = 0.5*In[(1+r)/(1-1)]
Where:

N = sample size,
The standard normal deviate for a = Za = 1.96
The standard normal deviate for p = Zp = 0.84

r = the expected correlation coefficient

Table 3.2: Correlation calculation and formula

Variable Value Calculation Sources

BMI with r=0.214 C=0.5*In[(1+0.214)/(1-0.214) Aliyu, Ahmed and
SBP =0.74 Oyeyemi (2014)
: N =[(1.96+0.84)/0.74)*+ 3
=169
WC with r=0.693 C=0.5*In[(1+0.693) /(1-0.693) Phing, Hoa & Hua
SBP =0.85 (2017)
N =[(1.96+0.84)/0.85]> + 3
=14
HC with r=0.20 C=0.5*In[(1+0.20) /(1-0.20) Hamid et al (2011)
DBP =0.20
N =[(1.96+0.84)/0.20]* + 3

- =199 - -
WHR with r=0.590 - C=0.5*In[(1+0.590) /(1-0.590) - Phing, Hoa & Hua .
SBP =0.68 - (2017)
N = [(1.96+0.84)/0.68)2 + 3
=20

BF% with r=0.197 C=0.5*In[(1+0.197) /(1-0.197) Hamid et al (2011)
DBP =0.20
N =[(1.96+0.84)/0.20)2 + 3
=199
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Dietary r=0.66 C=0.5*In[(1+0.66) /(1-0.66) Parijs,Joossens,Linde

sodium - =0.79 n, Verstreken &
restriction © N=[(1.96+0.84)/0.79]* + 3 Amery (1973)
with SBP =16

Abbreviations: BMI, body mass index; WC, waist circumference; HC, hip circumference;
WHR, waist to hip ratio; BF%, body fat percentage

Based from the calculations based on all objectives, the highest value of
calculated sample size (n = 199) was used. Previous studies showed that the dropout
rates were approximately 17 to 20 % (Alperet et al., 2016). To account for 20% of
dropout rate, 40 more participants were added. The total number of participants that
should be recruited was 239. During &ata collection, 219 students were recruited in the

study.The response rate was 60.8%.

3.3 Sampling Design

All 15 faculties in Universiti Putra Malaysia (UPM) were included in the
sampling. Simple random sampling was used to select which faculty to be included in
the study. Two faculties were randomly selected, which were Faculty of Science and
Faculty of Engineering. All students from Year 1 to Year 4 from the Bachelor of
Science (Mathematics) and Bachelor of Engineering (Process and Food) programme
were approached. A simple online random sampling software (www.random.org) that
was built by Dr Mads Haahr in 1998 was used to randomly select the faculties. The
sampling method was shown in Figure 3.1. Based on the random sampling, Faculty
of Science and Faculty of Engineering were included to recruit participants. All
students from all courses listed in the facﬁities were selected to potentially participate |

in this study. |
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Universiti Putra Malaysia

v

List of Faculties in Universiti Putra Malaysia
1) Faculty of Agriculture
2)" Faculty of Forestry
3) Faculty of Veterinary Medicine
4) Faculty of Economics and Management
5) Faculty of Engineering
6) Faculty of Educational Studies
7) Faculty of Science
8) Faculty of Food Science and Technology
9) Faculty of Human Ecology

10) Faculty of Modern Language and Communication

11) Faculty of Design and Architecture
12) Faculty of Medicine and Health Science

13) Faculty of Computer Science and Information Technology
14) Faculty of Biotechnology and Bio molecular Sciences

15) Faculty of Environmental Studies

' 1 Simple random sampling 1

1)
2)

3)
4)

5)
6)
7

8)

Lists of programs in Faculty of
Engineering

Bachelor of Engineering (Civil)
Bachelor of Engineering (Electrical
and Electronics)

Bachelor of Engineering (Chemical)
Bachelor of Engineering (Agricultural
and Bio system)

Bachelor of Engineering (Mechanical)
Bachelor of Engineering (Aerospace)
Bachelor of Engineering (Process and
Food) |
Bachelor of Engineering (Computer
System and Communication)

Lists of programs in Faculty of
Science

1) Bachelor of Science (Biology)

2) Bachelor of Science
(Mathematics)

3) Bachelor of Science (Statistics)

4) Bachelor of Science (Physics)

5) Bachelor of Science (Chemistry)

. 6) Bachelor of Science (Industrial

Chemistry)

7) Bachelor of Science (Petroleum
Chemistry)

8) Bachelor of Science (Material
Science)

9) Bachelor of Science
(Instrumentation Science)

Figure 3.1: Sampling Design
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3.4 Study Design

This was a cross-sectional study to investigate the association between body
composition and dietary patterns with blood pressure level student of Universiti Putra
Malaysia. Ethical approval was obtained from UPM Ethic Committee for Research

Involving Human Subject JKEUPM).

3.4.1 Study Protocol

A written consent was obtained from each of the participant after explaining
the purpose of the research and study protocol. A set of questionnaire was used to
obtain and record information on sex, ethnicity, religion, age, date of birth, education
level, course of study, year of study, monthly income, family history of hypertension,
height, weight, body fat percentage, waist circumference, hip circumference, blood

pressure, dietary and caffeine consumption.

Blood pressure measurement was performed with a digital BP monitor
OMRON HEM-7120 which was wrapped around the distal part of the left forearm in
sitting position. Participants’ weights was measured with the participant standing on a
TANITA digital weighing scale without shoes and any external materials that might
-increase welght Helght was measured using tape wall SECA body meter with the
parnclpants in standing position w1thout shoes Body mass index (BMI) was calculated
by dividing the participants’ weight in kilogram by the square of their height in meter

(kg/m?). Measuring tape was used to measure waist and hip circumference whilst
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OMRON Body Fat Analyser (HBF-306CN, United State) was used to measure body

fat percentage of the participants.

. A self-administered of Food Frequency Questionnaire (FFQ) was used to
obtain detail information about all foods and beverages consumption which includes
foods which might contain caffeine. In addition, Caffeine Consumption Questionnaire
(CCQ) was used to assess the amount of coffee consumed by the participants. The

study protocol is described in Figure 3.2.

Inclusion Criteria

Faculty of Science (n = 120) * Malaysian
Faculty of Engineering (n =240) *Undergraduate
students

*Age between 19-29
n=219 years old

Participants were required to answer self-administered
questionnaire that consist of Food Frequency Questionnaire and

Coffee Consumption Questionnaire

Height, weight, waist and hip circumference, body fat percentage

and blood pressure of the participants were measured.

. Figure 3.2: Study Protocol =
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3.5 Anthropometric Measurement

The measurements that were recorded were height, weight, hip circumference,

and waist circumference and body fat percentage.

3.5.1 Weight, Height and BMI

Height and weight were measured by using TANITA digital weighing scale
(Tanita Corporation, USA). The participants were instructed to wear light weight
clothing with no shoes and stand in the center of the scale. The participants were
instructed to look straight and stay still on the scale until settle recording measurement
(European Health Risk Monitoring, 2002). The measurement was performed twice and

average value then was calculated (Karuppiah et. al, 2011).

Height was measured using a tape wall SECA body meter (SECA,Japan). To
measure height, the head was positioned in the Frankfurt horizontal plane, feet together
and knees straight. For the heels, buttock and shoulder blade should be in contact with
the wall. For both measurement, the value was recorded to the nearest 0.1 cm and the
measurement was performed twice and average value then was calculated (Karuppiah
et. al, 2011). BMI was calculated as weight divided by height squared (kg/m?). The
BMI classification of the participants were based on the WHO classification as shown

in the following Table 3.3:
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Table 3.3: BMI classification

Classification Cut off Point (kg/m?)
Underweight 18.5

Normal weight 18.5-24.9
Overweight ' 25.0-29.9

Obese class I 30.0-34.9

Obese class 11 35.0-39.9

Obese class III >40

Source: WHO (2008)

3.5.2 Waist and Hip Circumference

Measuring tape was used to measure waist and hip circumference. The waist
circumference was measured at the end of several consecutive natural breaths, at a
level parallel to the floor, midpoint between the top of the iliac crest and the lower
margin of the last palpable rib in the mid axillary line whilst the hip circumference was
measured at a level parallel to the floor, at the largest circumference of the buttocks.
For bofh measurements, the measuring tape was wrapped snugly around the
participants, but not to the point that the tape was constricting. The participants were
instructed to stand upright during the measurement, with arms relaxed at the side, feet
evenly spread apart and body weight evenly distributed (WHO, 2008). The
measurement was performed twice and average value then was calculated. The waist
hip ratio (WHR) was calculated and assessment the risk'qt" abdominal obesity was

based on the WHO classification as shown in the following Table 3.4:
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Table 3.4: Waist, Hip and Waist to Hip ratio classification

Category Waist Hip circumference Waist to hip
circumference ratio

Men >90 cm >102 cm 20.90 cm

Women >80 cm >88 cm | >0.85 cm

Source: WHO (2008)

3.5.3 Body Fat Percentage

OMRON Body Fat Analyser (HBF-306CN, United States) was used to
measure body fat percentage of the participants. The measurement was performed with
participants stood with both feet slightly apart while holding the grip electrode by
wrapping middle finger around the groove of the hand and placed the palm of his/her
hand on the top and the bottom electrodes as well as his/her thumbs up, resting on top.
The arms were straighten at a 90 degree angle to the body. Cut off points to define

obesity was based on the WHO classification as shown in the following Table 3.5:

Table 3.5: Body Fat Percentage classification

Category Body Fat Percentage (%)
Men >25
Women >35

- Source: WHO (2008)
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3.6 Dietary patterns

A self-administered of food frequency questionnaire (FFQ) was used to obtain
detailed information about all the foods and beverages consumption by using a
validated FFQ from Malaysian Adult Nutrition Survey (MANS) (2014). The FFQ was
modified, with medium reference size and weight for medium size included for each
food items to make the participants easy to complete the FFQ. Participants were
instructed to tick either their food consumption in small, medium or large portion size.
For each food item, participants were required to choose the frequency of consumption
of each food item in the list (how many times per day, per week, per month, or do

eat/very seldom).

3.7 Coffee Consumption Questionnaire (CCQ)

The Coffee Consumption Questionnaire was used to assess the amount of
.coffee consumed by the participants. This questionnaire was developed by Irons
(2016) to record average weekly consumption of several caffeinated beverages,
caffeinated foods and over-the-counter caffeinated drugs. The questionnaire was
validated in United States of America, but there is no recent study in Asia region that
have used this questionnaire. The questionnaire was modified based on the relevancy
and additional questions was adapted from tea consumption questionnaire by Iman et.

al (2001).
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3.8 Measurement of Blood Pressure Levels

Blood pressure level was assessed b‘y using a digital BP monitor OMRON
HEM-7120 (Kyoto, Japan). The blood pressure reading was performed based on the
methods derived from the Malaysian Clinical Practice Guideline on Hypertension
Managemént (2008). Participants were required to sit for at least 5 minutes before the
measurement. Smoking, eating, caffeine intake or any physical activities were not
allowed for at least 30 minutes before the measurement. Participants had to sit with
legs uncrossed in a quiet room with both back and arm supported and the cuff bladder
must be placed at heart level during measurement. Two measurements were taken for
each participant and the average values was calculated to be used in this study. The
blood pressure level of the participants were classified based on the American Heart

Association (2017) as shown in the following Table 3.6:

Table 3.6: Blood Pressure classification

Classification Systolic BP (mmHg) Diastolic BP (mmHg)
Normmal <120 And <80
Elevated 120-129 <80

Stage 1 hypertension 130-139 80-89

‘Stage 2 hypertension >140 | >90
Hypertensive crisis >180° _ >120

Source: American Heart Association (2017)
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3.9 Socio-Demographic Questionnaire

For socio-demographic factors, the participants were required to answer 10
questions which included information such as sex, ethnicity, religious, age, date of

birth, education level, courses, year of study, monthly income and family history of

hypertension.

3.10 Data Analysis

Statistical analyses was performed using SPSS 22.0 software (SPSS, Chicago,
Il., USA). All data were reported as frequencies, mean + SD and the level of statistical
significance was set at p<0.05. The descriptive characteristics of the participants in
this study were analysed by using descriptive analysis. Independent T test was
performed to investigate the differenced of variables between gender. Pearson
correlation test or Chi Square test was used to determine the association between body

composition and dietary patterns in relation with blood pressure levels.
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CHAPTER 4

4.0 RESULTS AND DISCUSSION

4.1 Socio Demographic Characteristics

A total of 219 participants from Faculty of Science and Faculty of Engineering
Universiti Putra Malaysia with mean + SD age of 21.86 + 1.34 years with range
between 19 to 26 years old were included-in- this study. The sex distribution was
uneven as the proportion of female participants (89.0%) were higher than male
participants (11.0%). Malay participants represented the largest proportion among the
other ethnicity (79.9%), followed by Chinese (15.1%), Indian (2.7%) and others
(2.3%). Most of the participants (41.6%) had monthly pocket money ranged from RM
100 to RM300. Only 5.0% of the participants had both mother and father history of
hypertension, whilst 74.9% of the participants had no family history of hypertension.
Table 4.1 illustrates the distribution of socio demographic characteristics of the

participants.
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Table 4.1: Socio-demographic characteristics (n = 219)

Variables n (%) Mean = SD
Age (Years) 21.86 +£1.34
Sex '
Male 24 (11)
Female 195 (89)
Ethnicity
Malay 175 (79.9)
Chinese 33 (15.1)
Indian 6 (2.7)
Others 5(2.3)
Religion
Islam 178 (81.3)
Christian 5(2.3)
Buddha 28 (12.8)
Hindu 7 (3.2)
Others 1(0.5)
Faculty
Faculty of Science 104 (47.5)
Faculty of Engineering 115 (52.5)
Current Year of study .
1% year 55(25.1)
2°4 year 61 (27.9)
3 year 32 (14.6)
4™ year 71 (32.4)
Monthly Pocket Money > |
<RM 100.00 19 (8.7)
RM 100.01-RM 300.00 91 (41.6)
RM 300.01-RM 500.00 70 (32)
RM 500.01-RM 700.00 26 (11.9)
RM 700.01-RM 900.00 5(2.3)
>RM 900.00 8 (3.7)
Family History of Hypertension
Mother 26 (11.9)
Father 18 (8.2)
Mother and Father 11 (5.0)
164 (74.9)

No
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4.2 Blood pressure profiles of the participants

The mean * SD of systolic blood pressure (SBP) and diastolic blood pressure
(DBP) are summarised in Table 4.2. The mean + SD of SBP and DBP were 118.15 +
13.40 mmHg and 76.10 + 9.51 mmHg respectively. Male participants had a
significantly higher mean + SD of SBP (134.54 + 17.80 mmHg, p<0.001) and DBP

level (80.25 £+ 9.85 mmHg, p=0.02) compared to female participants.

Blood pressure profiles were classified into several classifications in Table 4.3.
Overall, 56.6% of the undergraduate university students were normotensive, 10.5%
had elevated blood pressure and 33.0% were hypertensive. Only one male participant
was categorised as hypertensive crisis. In total, elevated blood pressure (12.5%) and

hypertension (70.8%) prevalence in male were higher than female participants. .
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Table 4.2: Mean % SD of blood pressure profiles in all participants (n—219)

Variables Mean £+ SD
Total Male | Female p- -
(n=219) (n=24) (n=195) value value
Blood
Pressure
Systolic 118.15+13.40 134.54+17.80 116.13+11.27 <0.0 4.95
(mmHg) 01

Diastolic 76.10 £9.51 80.25 + 9.85 75.59 £ 9.37 0.02 2.29
(mmHg)

p-value is for independent t-test on blood pressure profiles between sexes

Table 4.3: Blood Pressure Profiles Classification (n=219)

n (%)
Variables Total Male Female
(n=219) (n=24) (n=195)
*Blood Pressure | '
Normal A N 124 (56.6) 4 (16.7) 120 (65.0)
Elevated 23 (10.5) 3 (12.5) 20 (10.3)
Stage 1 Hypertension 47 (21.5) 8 (33.3) 39 (20.0)
Stage 2 Hypertension 24 (11.0) 8 (33.3) 16 (8.2)
Hypertensive Crisis 1(0.5) 1(4.2) 0(0.0)

*Classification is based on American Heart Association (2017)
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This study observed that 70.8% of male participants had hypertension, whilst
only 28.2% of female participants were hypertensive. The high prevalence of
hypertension in men might be due to their unhealthy nutritional habits (Abdel-megeid
et al., 2011). Prasanna et. al. (2015) suggested a lifestyle modification and adoption of
the Dietary Approaches to Stop Hypertension (DASH) diet as the SBP and DBP were
decreased significantly with the effect of lifestyle changes and implementation of
DASH diet in 186 hypertensive patients (SBP: -7.00 + -3.82 mmHg, p = 0.012, DBP:

-6.55 + -4.74 mmHg, p = 0.034).

A number of cross sectional studies have studied the prevalence of
hypertension and the association between hypertension and its risk factors in university
students (Lee et al., 2010; Aliyu, Ahmad, & Oyeyemi, 2014; Balami, Salmiah & Nor
Afiah, 2014; Baig et. al.,, 2015; Peltzer et. al.,2017). Aliyu, Ahmad and Oyeyemi
(2014) found that male had higher prevalence of hypertension (18.0%) in comparison
with female (7.1%) in their study population. Lee et al. (2010) also found that male
had higher prevalence of hypertension compared with female, as 21.4% of male
participants were hypertensive whilst only 9.0% female participants were
hypertensive. Peltzer et al. (2017) found similar trend of hypertension in university
students, where 9.4% of male participants were hypertensive compared with female

participants (5.3%).
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4.3 Factors associated with blood pressure level

4.3.1 Body Composition

Table 4.4 summarises the mean + SD of body weight, height, body mass index
(BMI), waist circumference (WC), hip circumference (HR), waist to hip ratio (WHR)
and body fat percentage (BF%). Male participants were found to have a significantly
higher body weight (68.28 + 21.64 kg, p=0.001), height (167.00 = 7.00 cm, p=0.001),
BMI (24.30 + 6.26 kg/m?, p=0.21), waist circumference (80.44 + 17.96 cm, p=0.001),
hip circumference (98.14 £ 12.99 cm, p=0.11) and waist to hip ratio (0.81 + 0.07,
p=0.001) compared to female participants. However, female participants had a higher

BF % (30.70 £ 6.96 %, p=0.001) compared to male participants.

Body composition classifications are summarises in Table 4.5. Overall, 24.6%
of the participants were categorised as overweight and obese. Only 3 participants were
classified as obese class III. In general, female had a higher risk of abdominal obesity

compared with male participants.

Table 4.4: Body composition measures (n=219)

Mean = SD

Variables Total Male Female p-value  r-

(N=219) (n=24) (n=195) value
Body Weight 57.24+14.28 68.28 +21.64 55.88 £ 12.52 0.001 4.16
(kg)
Height (cm) 158.00+£6.00 167.00£ 7.00 156.00 £ 5.00 0.001 6.77
BMI (kg/m?) 23.02+5.25 24.30 £ 6.26 22.87+£5.10 0.21 1.27
WC (cm) 72.59+12.19 80.44+£17.96 71.62 £ 10.96 0.001 3.43
HC (cm) 94.81 +£10.75 98.14+12.99 9441 + 10.41 0.11 1.61

"WHR 0.76+0.07 ~ 0.81+£0.07 - 076006  0.001 4.05 -

BF% (%) 2995+7.20 2391+6.38 30.70+£6.96 ~ 0.001 -4.55

p-value is for independent t-test on blood pressure profiles between sexes

Abbreviations: BMI, body mass index; WC, waist circumference; HC, hip circumference;
WHR, waist to hip ratio; BF%, body fat percentage
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Table 4.5: Body composition classification of all participants (n=219)

n (%)
Variables Total Male Female
(n=219) (n=24) (n=195)

Body mass index (kg/m?)

Underweight 35 (16.0) 3 (12.5) 32 (16.4)

Normal 127 (58.0) 13 (54.2) 114 (58.5)

Overweight 34 (15.5) 5(20.8) 29 (14.9)

Obese Class I 13 (5.9) 2 (8.3) 11 (5.6)

Obese Class I1 4 (1.8) 0 (0.0) 4(2.1)

Obese Class III 3(1.9 1(4.2) 2 (1.0)

Waist circumference (cm)

Normal 173 (79.0) 20 (83.3) 153 (78.5)

At risk of chronic diseases 46 (21.0) 4 (16.7) 42 (21.5)

Hip circumference (cm)

Normal 69 (31.5) 18 (75.0) 51 (26.2)

At risk of chronic diseases 150 (68.5) 6 (25.0) 144 (73.8)

Waist to Hip Ratio

Nommal 199 (90.9) 21 (87.5) 178 (91.3)

At risk of chronic diseases 20 (9.1) 3(12.5) 17 (8.7)

Body fat percentage (%)

Nomal 159 (72.6) 16 (66.7) 143 (73.3)
- Atrisk of obesity . 60 (27.4) 8 (33.3) 52 (26.7)

Classification is based on World Health Organisation (2008)
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The results from this study found that there was a significant difference in waist
circumference (WC), waist to hip ratio (WHR) and body fat percentage (BF%)
between male and female participants (p < 0.0001). However, there is no significant
difference in Body Mass Index (BMI) and hip circumference (HC) between male and

female participants (p < 0.0001).

The participants’ mean + SD of BMI in this study was 23.02 + 5.25 kg/m?
Overall, 15.5% of the participants were overweight and 9.1% of the participants were
classified as obese. The percentage of overweight and obese in this study is still lower
than the National Health and Morbidity Survey (NHMS) 2015 (Institute for Public

Health, 2015).

4.3.2 Dietary Intake

The mean £ SD of amount of food intake per day are shown in Table 4.6. There
were 14 food groups analysed in total. The most food group consumed was beverages
(2036.94 + 1171.84 g), followed by cereal and cereal products (688.72 + 476.01 g) and
vegetables (271.44 + 347.73 g). Between sexes, male participants consumed more
cereal and cereal products (858.52 + 869.42 g), meat and meat products (139.68 +
86.73 g), egg (53.85 £ 87.26 g), alcoholic beverages (2.90 + 9.63 g) and bread spread

(11.08 £ 20.62 g) compared to female participants.
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Table 4.7 illustrates the frequency of food intake per day in all 14 food groups.
The frequently food group consumed was beverages (6.43 + 3.20), followed by cereal
and cereal products (3.76 + 2.29) and vegetables (3.65 + 4.36). Male participants had
a higher frequency of cereal and cereal products (4.35 £+ 3.07), meat and meat products
(1.69+0.10), egg (0.77 £ 0.91), milk and milk products (0.78 + 0.85), vegetables (3.98

+ 3.66), beverages (7.11 + 2.44) and seasonings (2.38 + 1.97) intake compared to

female participants.
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Table 4.6: Mean + SD of daily dietary intake of participants (n=219)

Mean = SD
Food Group Total Male Female p- t-
(8) value value
Cereals and 688.72 +476.01 858.52 + 667.82 + 0299 1.06
cereal products 869.42 401.25
Fast foods 178.12 £ 209.18 126.10 + 184.34 + 0218 -1.24
106.61 217.59
Meat and meat 131.72+145.72 152.38 + 78.81 129.28 + 0483 0.70
products 151.65
Fish and 64.75+ 82.68 48.61+45.19 66.80+86.15 0.321 -0.99
seafood
Egg 41.42 + 49.53 53.85+87.26 39.80+4237 0445 0.78
Nuts and nut 48.01 +77.41 38.09+38.53 49.21 £80.86 0.556 -0.59
products
Milk and milk 103.83+179.02 75.61 £72.04 107.58+188.54 0.422 -0.80
products
Vegetables 281.73 + 350.15 268.97 £ 28336+ 0.850 -0.19
260.20 360.60
Fruits 275.76 + 384.56 192.63 + 286.15 £ 0.273 -1.10
220.28 399.58
-Beverages 2046.28 + 1955.97 + 2057.46 £ 0.689 -0.40
1166.33 703.85 1212.15
Alcoholic 29.28 + 29.73 23.23+18.89 31.54+33.75 0.702 -0.40
beverages
Confectionery  147.17+19291 94.26 + 69.68 153.57 0.005 -2.87
201.98
- Bread spread 12.27+ 18.50 15.65+23.14 11861792 0427 0.80
Seasonings 19.72+22.14 18.40 + 16.18 19.89 £22.79 0.767 -0.30

p-value is for independent t-test on dietary intake between sexes
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Table 4.7: Mean + SD of frequency of food intake per day (n=219)

Mean + SD
Food Group Total Male Female p- t-
(times) value value
Cereals and cereal 376 £229 435+3.07 3.69+2.17 0.182 1.34
products
Fast foods 130147 1.02+ 0.86 133+ 1.52 0.336 -0.96
Meat and meat 154+ 126 185+0.89 150+1.29 0219 1.23
products
Fish and seafood 120+ 133 092+ 085 1.24+138 0.281 -1.08
Egg 0.63+ 0.65 077+ 091 061+ 0.61 0256 1.14
Nuts and nut 0.57+ 066 0.54+064 0.56+0.67 0911 -0.11
products
Milk and milk 081+ 147 081+0.86 081+ 154 1.000 0.00
products
Vegetables 377+ 438 398+ 3.66 3.74+ 447 0802 0.25
Fruits 214+ 322 1.80+249 2.19+£331 0.589 -0.54
Beverages 643+ 320 7.11+ 244 635+ 3.27 0.176 1.38
Alcoholic 0.14+ 0.13 0.09+ 0.06 0.16+ 0.14 0423 -0.84
beverages
Confectionery 203+ 238 145+ 153 2.10+245 0215 -1.24
Bread spread 0.56+ 0.82 051+ 0.61 0.56+0.85 0.820 -0.23
Seasonings 229+ 2.16 259+ 192 226+2.19 0490 0.69

p-value is for independent t-test on dietary intake between sexes
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In this present study, the findings found that amongst the food groups that were
highly consumed by the participants were cereals and cereal products (688.72 +476.01
g/day), vegetables (281.73 + 350.15 g/day), fruits (275.76 + 384.56 g/day), fast foods
(178.12 £ 209.18 g/day), confectionery (147.17 + 192.91 g/day) and meat (131.72 +
145.72 g/day). The least food groups consumed by the participants were egg (41.42 +

49.53 g/day) as well as nuts and nut products (41.42 £ 49.53 g/day).

The findings showed that the participants had low frequency of milk and milk
products consumption (0.81 £1.47 times/day). However, fast foods (1.30 £+ 1.47
times/day), confectionery (2.03 + 2.38 times/day) and seasonings (2.29 + 2.16
times/day) frequency intake were high. The high consumption of fast foods, sugar rich
product such as confectionery and high salt food in the participants might be due to
the availability of the foods since UPM is located in an urbanised location. Bishwajit
(2016) reported that people who resided in urban area were most likely to consume
- fast foods and diet high in fats and sugars. This explains the possible reason of high
cohsumption of fast fobds, confectionery and high salt food observed in the

participants.

The mean + SD frequency of intake for confectionery, fruits and vegetables
from this study are comparable with the mean + SD frequency of intake for
" confectionery, fruits and vegetables from the Malaysian Adult Nutrition Survey
(MANS) 2014. For confectionery, the frequency of intake in this study was 2.03 i 2.38
times/day. Data from MANS 2014 reported that the mean frequency of intake for

confectionery in the survey was 2.91 days/week (95% CI: 2.80 — 3.02).
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The mean + SD frequency of fruits intake in this study was 2.14 + 3.22
times/day, whilst MANS 2014 reported that Malaysian adults aged 18 years old and
above consumed fruits approximately 3.70 days/week (95% CI: 3.58 — 3.81). The
findings indicated that participants in this present study had a higher frequency of fruits

consumption than the average Malaysian population.

In this present study, the frequency of vegetables intake was 3.77 + 4.38
times/day. Meanwhile, data from the MANS 2014 observed that the mean frequency
of intake for vegetables among Malaysian adults of 18 years and above in the survey
was 5.90 days/week (95% CI: 5.82— 5.99). The findings indicated that participants in
this present study had higher frequency of vegetables consumption than the average
Malaysian population. The frequency of intake of vegeétables in this study is aligned
with the Malaysian Dietary Guideline (MDG) 2010, as MDG 2010 suggested 7.0

days/week of vegetables consumption.

Norimah et al. (2008) reported the food consumption pattern based on the
findings from the previous MANS 2003. The top 10 daily food consumed by
Malaysians were rice, marine fish, green leafy vegetables, sweetened condensed milk,
powdered milk, bread, biscuit, local kuih, chicken egg and anchovies. Within cereals
and cereal products group, rice was the most consumed food as 97.15% of the
participants consumed rice daily with mean frequency intake per day of 2.00. Marine
fish was the most consumed food from fish and seafood group. It was reported that
40.78% of participants consumed marine fish with the mean frequency intake of 1.61

times per day. The study reported that 39.89 of the participants consumed 1.47 times
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of green leafy vegetables daily. Sweetened condensed and powdered milk were
consum'.ed 1.57 and 1.41 times daily respectively. The mean frequency intake per day
for bread and anchiovies were 1.24 times per day. As for biscuit and local kuih, both
were consﬁmcd 1.25 times daily. The mean frequency intake per day for egg was 1.15
times per day. The findings were in coherent with the results from this study in term

of food consumption pattern.

In a cross sectional study carried out by Al-naggar, Bobryshev and Noor (2013)
in 1100 undergraduate students in a public university in Malaysia, it was found that
. 25.2% of the participants consumed meat daily. As for fruits, 28.8% of the participants
consumed fruits twice daily. It was noted that almost 80% of students consumed
vegetables twice per day. The findings on the frequency of fruits and vegeétables in this
present study is in agreement with Al-naggar et al. (2013) findings in their study.
Results from both studies indicated that Malaysian university students consumed fruits
and vegetables adequately and fulfilled the MDG 2010 recommendation and the

findings from this present study is in coherent with previous studies.

4.3.3 Coffee consumption

The amount of coffee consumed are summarised in Table 4.8. The mean + SD
of weekly coffee intake was 301.72 = 110.42 ml. Caffeinated coffee (93.1%) was the
most consumed coffee by the par;icip_ants. Instant coffee (71.8%) was the most popular
pick amongst other types of coffee. Although instant coffee was the most consumed
but 53.4% of the participants chose to prepare their own coffee. The participants

reported to have used coffee bag (mean + SD: 0.99 + 0.07) or teaspoons of coffee
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(mean + SD: 1.36 + 0.61) during the preparation. More than half of the participants

(56.0%) added sugar into their prepared coffee.

The findings from this study observed that participants consumed 66.43 +
135.53 ml of coffee daily with mean + SD frequency of intake per day was 0.32 + 1.06
times. The amount consumed by the participants was low compared to the data of
coffee consumption from MANS 2004 and MANS 2014. In MANS 2004, 64.5%
Malaysian adult consumed coffee daily with mean intake 170.51 ml/day. Whilst in
MANS 2014, 53.2% Malaysian adult consumed coffee daily with mean intake of
211.75 ml/day. It was found that 61.6% of the participants consumed coffee at least
once in a week and caffeinated coffee was the preferred type of coffee (93.1%). Instant

coffee (71.8%) was the most popular type of coffee preparation which is in contrast

with the findings from Lee, You and Chang (2013).

Lee, You and Chang (2013) carried out a cross sectional study to investigate
the food habits score, nutrients intake and dietary quality with regard to coffee
consumption in 190 college students in Incheon, South Korea. The average daily
coffee intake of male and female college students were 156.8 ml and 157.4 ml,
respectively. Male participants consumed caramel macchiato, cafe latte, americano,
cafe mocha, and cappuccino whilst female participants preferred caramel macchiato,
Americano, cafe mocha, cafe latte, and céppuccino.'Kore'an college students consumed
more coffee in term of volume (156.8 ml and 157.4 ml) as compared with findings

from this present study (66.43 ml).
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Table 4.8: Coffee consumption pattern of participants (n=219)

Variables

“n (%) Mean = SD

Please indicate how many servings
of coffee you consume, on average,
each week (ml).
Amount of coffee intake per day (g)
Frequency of coffee intake per day
(times)
Do you drink coffee at least once a
week?
Yes
No
What type of coffee that you
usually consume?
Caffeinated coffee
Decaffeinated coffee
How do you prepare your coffee?
Recipe
Restaurant
Bottle only
Instant coffee
If recipe,
When you making coffee how
much do you use bags per cup?
When you making coffee how
much do you use teaspoons per
cup?
Do you usually add anything to
you tea?
Yes
No
If yes, what do you add to your
coffee?
Sugar
Fresh milk
Condensed milk
Skimmed milk
. Creamer .

301.72 £ 110.42

66.43 + 135.53
0.32£ 1.06

135 (61.6)
84 (38.4)

162 (93.1)
12 (5.5)

93 (53.4)

30 (17.2)
17 (9.8)

125 (71.8)

0.99 + 0.07

1.36 £ 0.61

75 (78.9)
20 (21.1)

42 (56.0)

10 (13.3)

31 (41.3)
1(0.5)

19(253)
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4.4 Association between body composition with blood pressure level

4.4.1 Association between weight status (BMI), body fat percentage, waist

circumference, hip circumference and waist to hip ratio with systolic blood

pressure (SBP)

The Pearson’s correlation coefficients () between weight status (BMI), body fat
percentage (BF%), waist circumference (WC), hip circumference (HC) and waist to
hip ratio (WHR) with SBP are presented in Figure 4.1, Figure 4.2, Figure 4.3, Figure
4.4 and Figure 4.5. It was found that BMI (»=0.34, p<0.001), BF% (»=0.16, p=0.016),
WC (r=0.37, p<0.001), HC (=0.36, p< 0.001) and WHR (=0.21, p=0.002) were
significantly associated with SBP levels. These associations indicate that increase in

BMI, BF%, WC, HC and WHR will result in increase of SBP.

4.4.2 Association between weight status (BMI), body fat percentage, waist

circumference, hip circumference and waist to hip ratio with diastolic

blood pressure (DBP)

The association between weight status (BMI), body fat percentage (BF%),
waist circumference (WC), hip circumference (HC) and waist to hip ratio (WHR) with
DBP are presented in Figure 4.6, Figure 4.7, Figure 4.8, Figure 4.9 and Figure 4.10.
It was also found out in the study that there were associations between BMI, BF% (r=
0.31, p%o§001), WC (=042, <0.001), HC (=0.45, p<0.001) and WHR (-=0.19,
p=0.004) with DBP levels. The findings demonstrate that DBP can be influenced by

BMI, BF%, WC, HC and WHR.
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The positive associations observed between BMI, BF%, WC, HC and WHR
with SBP and DBP levels indicate that these parameters will potentially result in
increment in SBP and DBP levels. The finding from this study is consistent with other
previous studies (Siani et al., 2002; Al-sendi, Shetty, Musaiger, & Myatt, 2003; Liu,
Ikeda, & Yin, 2004; Dreyvold, Midthjell, Nilsen, & Holmen, 2005; Arruda et al., 2009;
Jan et al., 2011; Cohen et al., 2012; Sharaye, Olorunshola, Ayo, & Dikki, 2013; Aliyu
et al., 2014; Mushengezi & Chillo, 2014; Pramanik, Koley, & Biswas, 2015; Lelong
et al., 2015; Kalani, Salimi, & Rafiei, 2015; Patil, Rajaram, BS, & Seeri, 2015; Phing,

Hoa, & Hua, 2017; Yajun et al., 2017).

Siani et al. (2002) carried out 1-year follow up study in 768 Italian men to
investigate the association between overweight, high BP with insulin resistance. It was
found that BMI was significantly associated with SBP (r = 0.14, p < 0.01) and DBP
levels (r=10.21, p <0.01). Liu et al. (2004) carried out a cross sectional study in 1901
middle-aged - Chinese men and women from five ethnic groups, the Han people
(Beijing, Guangzhou, Shijiazhuang, Shanghai and Chongqing), the Uygur people
(Hetian., Tulufan and Urumagqi), the Kazakh people (Altai), the Tibetan people (Lhsas)
and the Bouyei people (Guiyang). It was also found that there was a significant
association between BMI with SBP (Hans: r=0.21, p <0.01; Uygurs: r=0.46, p <0.01;
Kazakhs: r=0.47, p <0.01; Tibetans: r=0.11, p >0.05; Bouyei: r = 0.26, p <0.01) and
DBP (Hans: r = 0.28, p <0.01; Uygurs: r = 0.50, p <0.01; Kazakhs: r = 0.54, p <0.01;
Tibetans: r = 0.13, p >0.05; Bo;iyei: r= '0.3'2', p €0.01). The different ésSOciati.on""
between éthnics may be affected by different dietary habits that each ethnic group

practice. The Bouyei ethnic group had the lowest mean + SD of SBP (112.30 £ 1.50
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mmHg) and DBP (64.80 £ 0.90mmHg) respectively due to low salt intake and

consumption of homemade oil-tea camellia.

In a cross sectional studies carried out by Jan et al. (2011) in 296 healthy,
Malaysian adults aged between 18 to 59 years, the associationS between waist and hip
circumference, body fat with SBP and DBP levels were investigated. It was found that
BMI was significantly associated with SBP (r = 0.11, p < 0.05) and DBP levels
(r=0.20, p < 0.01). The result indicate that BMI is one of predictor of hypertension.
The possible mechanism of the association between BMI with SBP and DBP were
explained by an inadequate vasodilatation in the presence of increased blood volume
and cardiac output, which are natural consequences of an increased mass (Dua,

Bhuker, Sharma, Dhall, & Kapoor, 2014).

- The association between BF %, WC and WHR with BP level were investigated
in a cross sectional study carried out by Al-Sendi et al. (2003) in 504 Bahraini
schoolchildren aged 12 to 17 years old. It was found that BF % was significantly
associated with SBP (Male: r=0.28, p <0.001, female: r=0.47, p < 0.001) and DBP
levels (Male: r = 0.18, p < 0.01, female: r = 0.38, p < 0.001). There was significant
associations between WC with SBP (Male: r = 0.38, p <0.001; Female: r=0.51, p <
0.001) and DBP levels (Male: r=0.27, p <0.001; Female:r 0.37, p <0.001). WHR
- was significantly associated with SBP (Male: r = 0.21, p <0.01; Female: r=0.31,p <
0.001) and DBP levels (Male: r = 0.14, p < 0.05; Female: r = 0.14, p < 0.05). These
associations indicate that BF % which is one of the obesity indicators that can be a

vital factor that associated with increased risk of developing increased BP. In the study,
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WC and WHR were used to measure excess accumulation of fat in the abdominal
region. The findings might be helpful to explain the mechanism of fat distribution
related to elevated blood pressure. Alteration in insulin sensitivity was suggested as
part of the mechanism contributed to how central fat deposition may affect blood
pressure level (Tamborlane et al., 2004). Excessive insulin secretion might cause water
retention and stimulation of sympathetic activity, which might increase blood pressure

level.

In another cross sectional study carried out by Jan et al. (2011) in 296 healthy
Malaysian adults aged 18 to 59 years old, it was found that there was no significant
association between SBP and BF% ( p > 0.05). However, there was a significant
association found between BF % and DBP (r = 0.20, p <0.01). It was also found that
there was a significant association between WC with SBP (r=0.11, p <0.05) and DBP
(r=0.27, p <0.01). HC was significantly associated with SBP (r=0.04, p < 0.05) and
DBP (r = 0.20, p < 0.01). WHR was significantly associated with SBP
(r=0.15, p <0.01) and DBP (r = 0.19, p < 0.01). It was explained in the study that
visceral fat had better association with SBP and DBP levels compared with BF %.
Individuals with a higher fat mass have a higher tendency to experience increase in BP
level especially women as long term increase in body fat is associated with increase in
BP level (Siervogel et al., 1998). Al-sendi et al. (2003) explained that WC is a better
predictor of abdominal fat accumulation compared to WHR as hip might reflect

changes in bones and muscles more than changes in fat. -
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Siani et al. (2002) found the association between WC and WHR with SBP and
DBP levels in a cross sectional study carried out in 1079 Italian men aged ranged from
25 to 75 years old. There was significant associations observed between WC with SBP
(r=0.23, p <0.01) and DBP levels (r = 0.27, p < 0.01). It was also found that there
was significant associations between WHR with SBP (r = 0.22, p < 0.01) and DBP
levels (r = 0.20, p < 0.01). WC was described as an index of central adiposity that

indicates metabolic syndrome.

Phing et al. (2017) carried out a pilot study in 35 Malaysian university students
to investigate the association between obesity indices and cardiovascular risk factors.
It was found that there was significant associations between WC with SBP (r = 0.69,
p <0.001) and DBP levels (r = 0.47, p = 0.004). WHR was significantly associated
with SBP (r=0.59, p < 0.001) and DBP levels (r = 0.34, p = 0.047). The findings in
this study indicate that WC is the best predictor of the cardiovascular risk factors as

compared with other measures such as HC and WHR.
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4.4.3 Association between age and dietag intake including coffee consumption

with blood pressure level

The findings shows that there was no association found between dietary intake
and coffee consumption with BP levels. The results are tabulated in Table 4.9.
Previous studies investigated the association between dietary intake with blood
pressure and dietary intake was associated with BP levels (Lee et al., 2010; Lelong et

al., 2015; Ndanuko, Tapsell, Charlton, Neale, & Batterham, 2016).

Lelong et al. (2015) investigated the association between dietary intake with
blood pressure in 8,670 healthy French adults with mean + SD age of 50.3 + 13.8 years.
A 3-day 24-hour dietary recall was used.to-record dietary intake of the participants.
Total energy, macronutrients and minerals (sodium, potassium, calcium, magnesium,
and phosphorus) were calculated. It was found that there was no association between
dairy products consumption with BP levels. However, there was a significant, negative
association between fiber intake with SBP in both sexes (Men: = —0.08, p= 0.02 in
men; Women: B =-0.12, p< 0.0001). Intake of fruits and vegetables which were high
in fiber might decrease BP levels due to the high content of potassium and fiber

(Whelton et al., 2004).
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The association between dietary pattern and BP level was also investigated in
a cross sectional study carried out by Ndanuko et al. (2016) in 328 Australian adults.
To assess the dietary intake, a 4-day food record was collected, consisted of 3
weekdays and 1 weekend days. Food intake was categorised into several dietary
patterns. Seeds, nuts, fruits and seafood dietary pattern was significantly and inversely
associated with SBP (F[7320]=15.248, p<0.0005, adjusted R*-0.234) and DBP levels
(F[7320])=17.351, p<0.0005, adjusted R?>=0.259). A possible explanation for the
negative association was the combination nutrients, primarily potassium, magnesium,
polyphenols and long-chain n-3 fatty acids which were highly available in seeds, nuts,

fruits and seafood (Ndanuko et al., 2016). Under reporting might be one of the

The association between dietary pattern with blood pressure was studied in a
cross sectional study carried out by Lee et al. (2010) in healthy Chinese 39 252 men
age ranged from 40 to 74 years old. Food frequency questionnaire (FFQ) was used to
evaluate the dietary intake of the participants. Food intake was categorised into several *
dietary patterns. Amongst all dietary patterns, the findings found that ‘fruit and milk’
dietary pattern was inversely associated with SBP (x?2=-1.6, p < 0.001) and DBP (x?
= -0.8, p < 0.001). Participants who had high consumption of fruits and milks had a
lower mean SBP and DBP levels by 2.9mmHg (95% CI: 23.4 — 22.4) and 1.7mmHg
(95% CI: 22.0-21.4). The protective effects of high fruits and milks consumption was
contributed by the high bioavailability of antioxidants in fruit and calcium in milk (Lee

et al., 2010)



In this present study, there was no association observed between coffee
consumption with blood pressure (p > 0.05). The finding is inconsistent with a cross
sectional study carried out to investigate the association between daily consumption of
coffee with metabolic syndromes, including increased blood pressure by Grosso et al.
(2015) in 8821 healthy Polish adults. Grosso et al. (2015) found association between
daily coffee consumption with SBP (OR: 0.78, CI: 0.80-1.01, p < 0.001) and DBP
(OR: 0.88, CI: 0.77-1.02, p < 0.001). High content of polyphenols such as
hydroxycinnamic acids (caffeic and ferulic acids), vitamins (vitamin C, riboflavin,
niacin, folic acid, pantothenic acid) and minerals (magnesium, potassium, manganese,
and fluoride) were suggested to be the bioactive components in coffee that contribute

to the protective effects (Grosso et al., 2015).
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Table 4.9: Association between age, amount of food intake per day (g), coffee consumption and frequency of food intake per day

(times) with blood pressure (n=219)

Amount of food intake per day (g)

Frequency of food intake per day (times)

Variables SBP DBP SBP DBP
r p-value r p-value r p-value r p-value
Age 0.05 0.444 0.02 0.761
Frequency of coffee intake per day 0.01 0.944 0.02 0.780
Amount of coffee intake per day (g) 0.03 0.689 0.04 0.516
Food Groups ' )
Cereals and cereal products 0.04 0.519 0.09 0.193 0.04 0.555 0.001 0.989
Fast foods | 0.02 0.747 0.09 0.189 0.04 0.562 0.11 0.100
Meat and meat products 0.11 0.101 0.10 0.149 0.12 0.076 0.12 0.067
Fish and seafood -0.05 0.466 -0.01 0.863 -0.07 0.290 0.002 0.974
Egg | 0.08 0.245 0.05 0.449 0.001 0.961 0.02 0.797
Nuts and nut products 0.06 0.390 0.04 0.575 0.08 0.255 0.08  0.218
Milk and milk products - 0.00 0.999 0.04 0.549 0.01 0.880 0.07 0.317
Vegetables ' 0.09 0.174 0.05 0.456 0.13 0.054 0.12 0.082
Fruits | 0.06 0.422 0.08 0.233 0.05 0.451 0.06 0.363
Beverages 0.12 0.083 0.10 0.145 0.07 0.338 0.04 0.585
Alcoholic beverages 0.11 0.113 0.03 0.637 0.11 0.113 0.03 0.636
Confectionery -0.03 0.612 -0.02 0.797 0.009 0.890 0.04 0.604
Bread spread ' 0.05 0.488 0.08 0.252 0.03 0.666 0.07 0.295
Seasonings 0.07 0.307 0.04 0.571 0.07 0.304 0.06 0.354

99



CHAPTER S

5.0 CONCLUSION & RECOMMENDATION

5.1 Conclusion

This cross sectional study investigated the association between weight status
(weight, height, BMI), body composition (body fat percentage, waist and hip
circumferences, waist hip ratio) and dietary intakes which include caffeine
consumption from coffee with BP level in undergraduate students in Universiti Putra
Malaysia. A total of 195 female and 24 male participants with mean + SD aged of
21.86 £ 1.34 years completed a questionnaire on socio-demographic and caffeine
consumption habits. Participants were randomly selected from Faculty of Engineering

(52.5%) and Faculty of Science (47.5%).

Nearly 25.1% (n=55) of the participants had family history of hypertension.
The findings showed that 10.5% of the participants were found to have elevated blood
pressure whilst 33.0% were hypertension. The mean + SD of SBP and DBP were
118.15 + 13.40 mmHg and 76.10 + 9.51 mmHg respectively. Male participants had
higher mean SBP (134.54 + 17.80 mmHg, p<0.001) and DBP levels (80.25 + 9.85

mmHg, p=0.02) as compared to female participants. BMI was significantly associated
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with SBP (r = 0.34, p < 0.001) and DBP levels (r = 0.42, p < 0.001). It was found that
there was association between body fat percentage with SBP (r= 0.16, p=0.016) and
DBP levels (r = 0.31, p < 0.001). Waist circumference was significantly associated
with SBP (r=0.37, 1};<' 0.001) and DBP levels (r=0.42, p <0.001). Hip circumference
was significantly associated with SBP (r = 0.36, p < 0.001) and DBP levels (r = 0.45,
p < 0.001). Waist to hip ratio was significantly associated with SBP (r = 0.21, p =
0.002) and DBP levels (r = 0.19, p = 0.004). However, there was n§ significant
association found between mean + SD of caffeine intake (301.72 + 110.41ml) and

dietary intake with SBP and DBP levels.

In conclusion, the prevalence of hypertension in undergraduate students of
Universiti Putra Malaysia was high and almost similar with the data from the NHMS
2015 which was 30.0%. Several body compositions, including BMI, body fat
percentage, waist circumference, hip circumference and waist to hip ratio, but not
- dietary intake including caffeine intake, were found to be associated with SBP and
DBP levels. Based on the findings, body composition could be one of the factors that
leadsto a higher BP level, but not dietary intake, including coffee consumption. These
findings highlighted the importance of establishing intervention program at the early
life stage to attempt and reduce the incidence of adulthood hypertension in later life.

Appropriate intervention should be taken to control the occurrence of more

.. hypertension cases.

The findings from this study could provide a new insight on the association

between dietary patterns and body composition with blood pressure. There is a lack of
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information on the risk factors of blood pressure among university students, especially

in Malaysia. Hence, the findings from this study will provide baseline data to be used
by future researchers to further investigate the risk factors of blood pressure among
students in tertiary education level. Plus, the results can be used to plan suitable
intervention programs for students in order to prevent and control hypertension by
managing the risk factors properly. In fact, this study will raise the awareness on the

risk factors that might lead to high blood pressure among university students.

5.2 Limitations

This study had some limitations that should be highlighted for future research..
This was a cross sectional study that can only investigate prevalence and association
but not a causal-effect relationship which the data was collected at one point of time.
Collected data could not indicate the changes of SBP and DBP over the years and

causality of the changes in blood pressure profiles.

Participants recruited in this study did not represent the whole university
students in Malaysia as only students from two faculties in Universiti Putra Malaysia
were randomly selected to participate. The results could not be generalized to all
university students due to unrepresentative sample. The number of male participants
in this study was very low (11%) from the total participants which might contribute to
a potential bias.Macro and miérb nutrients of the ﬂietary intake were not analysed in
this study and only amount of food consume per day (g/day) was calculated. Hence,
the association between macro and micro nutrients with blood pressure could not be

determined.
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5.3 Recommendations

There are a few recommendations that can be applied for future research. The
study design should be a prospective cohort study or randomised control trial. These
type of study design are able to determine the cause and effect of the risk factors of a
disease. The study should include participants from other universities as well in order

to obtain a larger sample size and to enable results to be generalised.

The number of male participants should be increased as the proportion of male
and female participants should be evenly distributed in order to minimise bias in results
due to gender difference. Future study should consider to include 24-hour dietary recall
to obtain the macro and micro nutrient intake of the participants in order to determine

the potential associations between nutrients and blood pressure.
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JAWATANKUASA ETIKA UNIVERSITI UNTUK

PENYELIDIKAN MELIBATKAN MANUSIA (JKEUPM)
UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG,

’ waanimamuens  SELANGOR, MALAYSIA ‘
i

RESPONDENT'S INFORMATION SHEET AND INFORMED CONSENT FORM

You are being invited to take part in a research study. Before you decide, it is important for you to
understand why the research is being camied out and what it will involve. Please take time to read the
following information carefully and discuss it with others # you wish. Ask us if there is anything that is not
clear or if you would like more information. Take time to decide whether or not you wish to take part This
study has been approved by the JKEUPM Ethics Review Panel.

1. STUDY TITLE :

Association between body composition and dietary patterns in relation to blood pressure level in
undergraduate university students of Universiti Putra Malaysia.

2. INTRODUCTION:

There is an increase in prevalence of hypertension among adults in Malaysia and based on the National
Health and Morbidity Survey 2015, it was estimated that 30.3% of the adult age is 18 years old and above
was diagnosed with hypertension (systolic blood pressure of 2 130mmHg and diastolic blood pressure of
280mmHg. Additionally, prevalence of prehypertension in undergraduate students of Universiti Malaysia
Sarawak was reported to be 42.9% in 2010. Consumption of caffeinated coffee was shown to increase
blood pressure level in non-habitual drinkers and based on the Malaysian Adult Nutrition Survey 2014,
coffee was the third most widely consumed drink in Malaysia. There are many factors that might affect
blood pressure and among afi, dietary habit and body compasition have been shown to be two of the
main factors that may affect blood pressure. Therefore, the aim of this study is to investigate the
association between body composition and dietary patterns with blood pressure level in undergraduate
university students of Universiti Putra Malaysia.

3. WHAT WILL YOU HAVE TO DO?

You will first be screened to assess your eligibiity to take part in the study. Inclusion criteia will include
undergraduate students who are Malaysians, aged between 18 to 20 years old with no history of
cardiovascular diseases, including stroke, hypertension, coronary heart disease, diabetes mellitus, renal
dysfunction and gastro esophageal reflux diseases. You will then be required to complete a set of
questionnare to obtain socio-demographic information as well as dietary and cafieine consumption

habits. Height, weight, body fat percentage, waist circumference, hip circumference and blood pressure
measurements will also be measured.

4. DO | HAVE TO TAKE PART?

It is up to you to decide whether or not to take part. If you decide to take part you wil be given this
information sheet to keep and be asked to sign a consent form. If you decide to take part you are still free
to withdraw at any time and without giving a reason. A decision to withdraw at any time, or a decision not
to take part, will not affect you in any way.

D R —
JKEUPM/FORM 2.4

VERSION: 17 JULY 2017 Pagel
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5. WHO SHOULD NOT PARTICIPATE N THE STUDY?

Pregnant and lactatng women and those who with cardiovascular diseases, including stroke,
hypertension, coronary heart disease, diabetes mellitus, renal dysfunction and gastro esophageal reflux

diseases will be excluded from this study. You have been chosen because you satisfy the inclusion
criteria of the study.

6. WHAT WILL BE THE BENEFITS OF THE STUDY:

(a) TOYOUAS THE SUBJECT?

You will be provided with a dietary analysis, blood pressure levels, body weight status (body
mass index and body fat percentage) and waist hip ratio data. Dietary analysis will be
performed by the researcher on completion of the study using dietary analysis software. The
analysis will be based on the information you will have already provided us in the Food
Frequency Questionnaire during the course of the study and will thus require no further time
input. We will provide you information on your nutrient intake as well as information on your
total enemy, fat, carbohydrate and protein intake with a comparison to recommended values.
You will also be contributing to the development of knowledge on the association between

body composition and dietary pattems in relation to blood pressure level.
(®) TO THE INVESTIGATOR?

This study will help the researchers to understand how body compasition and dietary pattemns
may effect the systolic and diastolic blood pressure of undergraduate university students in
Universiti Putra Malaysia. This will also serves as a baseline data in reference to the
assaciation between body composition and dietary habits in relation to blood pressure level in
undergraduate university students of Universiti Putra Malaysia.

7. WHAT ARE THE POSSIBLE RISKS?

There are no disadvantages foreseen in taking part in the study as there are no activities involving

biological sampling such as bkod, urine samples or others. You only have to answer the provided

questionnaire and height, weight, waist and hip circumferences as well as blood presure level will be.

measured. The study is not funded by any bodies or grants. Therefore, unfortunately, it will not be
possible to reimburse any travel or other expenses incurred in taking part in the study.

8. WILL THE INFORMATION THAT YOU PROVIDE AND YOUR IDENTITY REMAIN CONFIDENTIAL?

All information which is collected about you during the course of the research will be kept strictly
confidential and anonymised so that only the researcher camying out the research wil have access to
such information. The researcher wil also not provide any participant information to any party without the

consent of participants.
9. WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY?

The results will be written up into a dissertation for a Final Year Project thesis and potential publications.
Individuals who participate will not be identffied in any subsequent report or publication. After the
completion of the study, a sheet summarising the findings of the study wifl be sent to the participants via
post or email

“

JKEUPM /FORM 2.4
VERSION: 17 JULY 2017 Page 2
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10. WHO SHOULD YOU CONTACT IF YOU HAVE ADDITIONAL QUESTIONS DURING THE COURSE
OF THE RESEARCH?

If you would like more information about the research before you decide whether or not you would be
willing to take part, please contact

Researcher  : NORFATEN EMALIN BT RAZMI (019-3127620 / norfatenemalin@gmail.com)
Supervisor : DR SALMA FAEZA BT AHMAD FUZI (03-8800207 / saimafaeza@upm.edu.my)

Thank you for your interest in this research.

‘Please initial here ¥ you have read and undersfood the contents of this page .

S EE———————————— T

JKEUPM /FORM 2.4
VERSION: 17 JULY 2017 Page3
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......................................................... hereby voluntarily agree fo take part in the research stated
above *(clinical /drug trial/video recording/ focus group/interview-based/ questionnaire-based).

I have been informed about the nature of the research in terms of methodology. possible adverse

effects and complications (as written in the Respondent’s Information Sheet). | understand that | have
the right to withdraw from this research at any time without giving any reason whatsoever. | also
understand that this study is confidential and all information provided with regard to my identity will
remain private and confidential.

I* wish / do not wish to know the results related to my participation in the research

| agree/do not agree that the images/photosivideo recordingsivoice recordings related to me be used in
any form of publication or presentation (if appGcable)

¥ delete where necessary

Signature ..., Signature ... e
(Respondent) (Witness)

Date:.....ceeee e B L e e aaase e o aoacascncoss >

| confirm that | have explained to the respondent the nature and purpose of the above-mentioned
research.

Date .... " .- Signature ...

e— e
JKEUPM [FORM 2.4

VERSION: 17 JULY 2017 Page 4
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JAWATANKUASA ETIKA UNIVERSITI UNTUK

PENYELIDIKAN MELIBATKAN MANUSIA (JKEUPM)
mﬁm UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG,

y UNNERDT) FUTRA ML AYERS SELANGOR, MALAYSIA

BORANG PENERANGAN DAN PERSETUJUAN RESPONDEN

Anda dijemput untuk mengambi bahagian dalam kajian penyelidikan ini. Sebelum anda membuat
keputusan, adalah penting bagi anda untuk memahami tujuan dan proses penyelidikan. Sila luangkan
masa untuk membaca maklumat berikut dengan teliti. Sita bertanya kepada kami jika ada apa-apa yang
tidak jelas atau jika anda ingin makiumat lanjut. Luangkan masa untuk membuat keputusan sama ada
anda mahu mengambil bahagian atau tidak. Kajian ini telah mendapat kelulusan dasipada Jawatankuasa
Etika Penyelidikan Universiti Melibatkan Manusia, Universiti Putra Malaysia.

1.TAJUK KAJIAN

Perkaitan antara komposisi badan dan corak pemakanan dengan bacaan tekanan darah dalam kalangan
pelajar jazah sarjana muda di Universiti Putra Malaysia.

2. PENGENALAN

Terdapat peningkatan kekerapan hipertensi di dalam kalangan dewasa muda di Malaysia. Berdasarkan
Bancian Kesihatan dan Morbiditi Negara 2015, dianggarkan 30.3% peringkat umur dewasa di dalam
Gngkungan umur 18 tahun ke atas didiagnos menghidapi hypertensi ( tekanan darah sistolik 2130 mmHg
dan tekanan darah diastolk 280 mmHg). Kekerapan prehipertensi dalam kalangan pelajar Universiti
Malaysia Sarawak dilaparkan sebanyak 42.9% pada tahun 2010. Kopi berkafein member kesan terhadap
peningkatan tekanan darah dan di dalam Bancian Pemakanan Dewasa Malaysia 2014, kopi adalah
minuman ketiga yang paling banyak diminum di Malaysia. Terdapat banyak faktor yang mungkin
menjejaskan tekanan darah. Tabiat pemakanan dan komposisi tubuh adalah dua faktor utama yang
dapat mempengaruhi tekanan darah. Oleh itu, matlamat kajian ini adalah untuk mengkaiji perkaitan antara
komposisi badan dan corak, pemakanan dengan bacaan tekanan darah dalam kalangan pelajar fjazah
sarjana muda di Universiti Putra Malaysia.

3. APAKAH YANG PERLU ANDA LAKUKAN?

Anda akan menjalani pemeriksaan untuk menilai kelayakan anda untuk mengambd bahagian dalam
kajian ini. Kriteria inklusi akan termasuk pelajar siswazah yang berumur antara 10 hingga 29 tahun tanpa
sejarah penyakit kardiovaskular, termasuk strok. hipertensi, penyakit jantung koronar, kencing manis,
gangguan fungsi buah pinggang dan penyakit refluks gastro esofagus. Anda akan perlu mengisi satu set
soal selidik terdiri daripada soalan cin-ciri sasio demografi, rekod pengambilan kafien dan corak
pemakanan. Ketinggian, berat badan, peratusan lemak badan, lilitan pinggang. liitan pinggul dan bacaan
tekanan darah akan turut diukur.

4. ADAKAH SAYA PERLU MENGAMBIL BAHAGIAN?

Tespulang kepada anda untuk membuat keputusan sama ada untuk mengambil bahagian atau tidak.
Sekiranya anda membuat keputusan untuk mengambil bahagian, anda akan diberikan borang
penerangan dan persefujuan dan diminta untuk menandatangani borang tersebut Sekiranya anda
membuat keputusan untuk mengambil bahagian, anda berhak untuk menark diri pada bila-bila masa.
Keputusan untuk menarik diri pada bila-bila masa. atau keputusan untuk tidak mengambil bahagian, tidak
akan menjejaskan anda.

= ___________—
JKEUPM /FORM 2.4
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5. SIAPA YANG TIDAK BOLEH MENYERTAI KAJIAN INI?

Wanita hamil dan menyusukan anak serta mereka yang mempunyai penyakit kardiovaskular, termasuk
strok, hipertensi, penyakit jantung koronari, penyakit diabetes kencing manis, disfungsi buah pinggang
dan penyakit reffuks gastro esofagus akan dikecualikan daripada kajian ini. Anda telah dipiih kerana
anda memenuhi kriteria inkbusi kajian ini.

6. APAKAH FAEDAH MENYERTAI KAJIAN INI?
a) KEPADA ANDA SEBAGAI PESERTA?

Anda akan diberikan analfisis diet, tekanan darah, status berat badan (Indeks Jisim Badan) dan
nisbah pinggul pinggang. Analisis diet akan dilakukan oleh penyeldik setelah menggunakan
perisian analisis diet Analisis ini akan berdasarkan kepada maklumat yang anda telah berikan
kepada kami dalam soalan kekerapan pengambilan makanan (FFQ). Kami akan memberikan anda
maklumat tentang pengambilan nutrien anda maklumat mengenai jumlah tenaga. lemak,
karbohidrat dan pengambilan protein anda dengan perbandingan dengan nilai yang diperuntukkan.
Anda juga akan menyumbang maklumat kepada perkembangan pengetahuan mengenai Perkaitan
antara komposisi badan dan pengambilan kafein di dalam diet dengan bacaan tekanan darah.

b) KEPADA PENYELIDIK?

Kajian ini akan membantu para penyelidik memahami bagaimana komposisi badan dan
pengambilan kafein di dalam diet memberi kesan terhadap tekanan darah sistolik dan diastolik
dalam kalangan pelajar fjazah sarjana muda di Universiti Putra Malaysia. Ini juga akan berfungsi
sebagai rujukan tentang perkaitan antara komposisi badan dan pengambilan kafein di dalam diat
dengan bacaan tekanan darah dalam kalangan pelajar fazah sarjana muda di Universiti Putra
Malaysia.

7. ADAKAH IA BERISIKO?

Kapan ini tidak mendatangkan apa-apa kesan berbahaya kepada peserta kerana tiada prosedur invasif
yang digunakan. Tiada aktiviti yang melibatkan pensampelan biologi seperti darah, sampe! air kencing
dan lain-lain. Anda hanya perlu menjawab soal selidk yang disediakan dan ketinggian, berat badan,
- pinggang dan pinggul pinggul serta paras tekanan darah akan diukur oleh penyelidik. Tiada sebarang
bentuk bayaran terhadap tuntutan pesjalanan atau kos pengangkutan yang anda belanjakan untuk ke
pusat penyelidikan.

8. ADAKAH MAKLUMAT DAN IDENTITI SAYA KEKAL RAHSIA?

Semua maklumat yang diberikan akan disimpan dan digunakan secara sulit dan hanya penyelidik yang
menjalankan penyelidikan akan mendapat akses kepada maklumat tersebut Penyelidik juga tidak akan
memberikan sebarang makiumat peserta kepada mana-mana pihak tanpa persetujuan peserta.

9. APAKAH YANG AKAN DILAKUKAN TERHADAP KEPUTUSAN KAJIAN PENYELIDIKAN?

Hasil kafian akan dilaporkan di dalam tesis Projek Tahun Akhir dan berpotensi untuk diterbitkan. Identiti
peserta akan dirahsiakan dalam mana-mana laporan atau penerbitan. Setelah selesai kajian, ringkasan
penemuan kapan akan dihantar kepada peserta melalui pos atau e-mel

|
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10. SIAPA YANG SAYA PERLU HUBUNGI SEKIRANYA SAYA MEMPUNYAI SOALAN TAMBAHAN
SEMASA MENGIKUTI PENYELIDIKAN INI?

Sehkiranya anda ingin medapatkan makhunat lebih lanjst tentang penyehdikan, sia hubungi
Penyelidk : NORFATEN EMALIN BT RAZMI (D19-3127620 / norfatenemain@gmail.com)

Penyelia : DR SALMA FAEZA BT AHMAD FUZI (03-8609207 / saimafaeza @upm.edu.my)

TERIMA KASH ATAS KERJASAMA ANDA

Sia tandatangan di sini sekiranya anda telah membaca dan memahami kandungan halamanini

e ___ _ = —— = =~ —]
JKEUPM/FORM 2.4
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11. PERSETUJUAN

.......................... ~dengan ini bersetuju untuk mengambil bahagian secara sukarela dalam
penyelidikan yang tersebut di atas *(kajian kEnkalpercubaan ubat-ubatan/rakaman video/kumpulan
sasaran/temuduga/ soal selidik).

Saya telah diberi penjelasan secara menyeluruh mengenai penyelidkan ini dari segi metodologi, risiko
dan komplikasi (seperti tertulis pada Helaian Penerangan Responden). Saya memahami bahawa saya
berhak menarik diri dari penyelidikan ini pada bila-bila masa tanpa memberi sebarang alasan Saya juga
_ memahami bahawa sebarang makiumat yang berkaitan identiti saya akan dirahsiakan.

Saya" berminat / tidak berminat untuk mengetahui keputusan kajian yang melibatkan saya.

Saya setujuftidak bersetuju untuk imei/gambarfrakaman video/ rakaman suara digunakan dalam apa jua
bentuk penerbitan atau pembentangan. (sekiranya berkaitan).

*potong yang tidak berkenaan

Tandatangan ..........cooeeimiiiiicennae Tandatangan .......cccceieiriierereccccccccaneas
{Responden) (Saksi)

L[ PRI g WAL oo A A S -

Saya mengesahkan bahawa saya telah menerangkan kepada responden ini sifat dan tujuan
penyelidikan yang tersebut di atas.

|
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UIP|M

UNIVERSITI PUTRA MALAYSIA

FACULTY OF MEDICINE & HEALTH SCIENCES
DEPARTMENT OF NUTRITION & DIETETICS

QUESTIONNAIRE
SOAL SELIDIE

TITLE:
T4JUK:
ASSOCIATION BETWEEN BODY COAPOSITION AND DIETARY PATTERNS IN
RELATION TO BLOOD PRESSURE LEVEL IN UNDERGRADUATE UNIVERSITY
STUDENTS OF UNIVERSITI PUTRA MALAYSIA

PERKAITAN ANTARA KOMPOSISI BADAN DAN CORAK PEMAKANAN DENGAN
BACAAN TEKANAN DARAH DALAM KALANGAN PELAJAR ITAZAH SARJANA MUDA DI
UNIVERSITI PUTRA MALAYSIA

RESEARCHER:
PENYELIDIX:
INORFATEN EMALIN BT RAZMI (179561)

SUPERVISOR:
PENYELIA-
DR SALMA FAEZA BT AHMAD FUZI

The information given iz for the study purpose only and will be kept confidentially and
will not be revealed to other parties. Your cooperation in answering this guestionnaire
is fully appreciated.

Makumat peribadi yang diberikan di dalam soal selidik ini adalah bertyjuan untuk kqjian
sahqja dan akan disimpan secara sulit serta tidak akan didedahkan kepada mana-mana
pihak Oleh itu, kerjasama anda amat diperlukan bagi menyiapkan soal selidik imi.
Penghargaan daripada pihak saya di atas kesudian anda dalam merjawab soal selidik ini.

Date of data collection: [/ [/
Tarikh pengumpulan data:
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GENERAL INSTRUCTION
ARAHAN AM:

1. This qnesﬁonn:u'ﬂ consist of five (5) sections.

Soal selidik ini mengandungi lima {5) bahagian.

2. Please fill in Section A, B and C according to the instructions.
Sila isikan Bahagian A, B dan C berpandukan arahan yang diberikan.

3. Section D and E will be filled out by the researcher.
Bahagian D dan E akan diisi oleh pepelidik

SECTION A: Socio-demographic characteristics
BAHAGIAN A: Ciri-ciri sosio-demografi

INSTRUCTION: The following questions on Yyour perszonal information. Please answer
all the questions by writing in the space provided and tick (/) in the box for each statement.

ARAHAN: Soalan-soalan berikut mengsnai maklumat peribadi anda. Sila jawab senmua
soalarn dengan menulis di ruangan yang disediakan dan tandakan (") dalam petak untuk
sstiap kenyataan.

No Information Options
Maklumat Pilihan
1 | Date of birth / / (dd'mm‘yy)
Tarikh Lahir [/ (h/dlihn)
2 | Age years old
Unur , ___ tahun
3 |Sex T Male / Lelaki
Jantina C Female / Wanita
4 | Ethnicity C Malay/ ] Others,
Enrik Melayu please
D Chim, Spetifj': tssvesovinsIsnVRSERSY
Cina Lainr-lain,
O Indian/ Sila
India matakan: .............o......
S | Religion 0 Izlam O Christian ! Kristian
Adgama O Buddha O Other, please
D Hindn Sp&tif_\‘: Sesessesssnsencensnse
Lain-lain,
" MNyatakan: ...............
& | Highest education level O Master/PhD
(please select One only) O Degree
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Tahap pengajian tertinggi |G STPM / Diploma / A-Level
(Sila pilil hanya satu ) G. SPM/O-Level
0 PMR
0O UPSR
0 No Formal Education
7 | Course of study
Kos Pengqjian
8 | Current year of study First Year / Tahun Satu
Tahun penggjian semasa Second Year ! Tahun Dua
Third Year / Talum Tiga
Fourth Year / Talum Empat
9 | Monthly pocket money <RM100.00

Kevwangan bulanan C RM 100.01 - RM 300.00
C RM 300.01 - RM 500.00
G RM 500.01 - RM 700.00
G RM 700.01 - RM 900.00
G >RM900.00
10 | Do you have any family |U Yes/Ya
history of hypertension?
Sefarah keluarga yang W yes,/ Jikaya
permah menghidapi C Afother/ JBu
hypertensi? G Father /Bapa
i No/Tidak
SECTION B: Coffee Consumption
BAHAGIAN B: Pangambilan Kopi
No Question Options
1 | Do you drink coffee at C Yes/Ya
least once a week?
Adakah anda memimum kopi G No/Tidak
Sekurang-kurangnya

seminggu sekali?




N

* Please lmhca te how many
servings of coffeeyou

week,

, Sila mmehk
kzdmgnn kcp: yang. anda
am!nl, secara pwam, setiap
minggn. |

tonsume, on average, each

L NI RS QUL GO R

‘00 i

{2 cups)

What type of coffee that
you usually conzumea?
Apakah jenis kopi yang
kebiasaannya anda minum?

'“'

Caffeinated coffee / kopi berkafein

Decaffeinated coffes / kopi ridak berkafein

121

J Others ! lain-lain -
How do you prepare your J Recipe/ Resspi
coffee?
Bagaimana cara J Restaurant / Restoran
penyediaan kopi?
2 Boitle only / Botol sahgja

Instant coffee / Kopi segera
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If recipe,

When you mnaking coffee how much do you uze?
Semasa penyediaan kopi, berapa baryak kopi yang
digunakan? .
O Bags per cup ! wncang per cawan
OR

O Teaspoons per cup / sudu the psr cawan

Do you usually add anything to you tea?
Ksbiasaamya, adakah anda menambah sesuatu ke dalom
kopi?

O Yes/Ya

0 No/ Tidak

If yes, what do you add to your coffee?
Jika ya, apakah yang ditambah ke dalam kopi?

O Sugar/ Gula

Fresh milk / Susu segar
Condensed milk / Susu pskat
Creamer / krimer

Others / lain-lain -

o0 o o o
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SECTION C: FOOD FREQUENCY QUESTIONNAIRE
BAHAGIIN C: SOAL SELIDIT WLVPMWP%W

INSTRUCTION: Please answer the foll

owing questions by tick (/) on your portion size to

every type of foods and fill in the frequency of consumption of each type of foods whether

on how many times 3 day, how many times a week, how many times i i
n) ny times a month or tick (/) if
you do not eat or rarely eat the type of food by oaly fill in one of the boxes ont of four

boxes provided.

ARAHAN Sila jawab soalan-soalan berikut dengan tanda (/) pada saiz ryjukan anda wnnd
Setiap jeris makanan dan menulis kekerapan pengambilan setiap makanan sama ada berapa

kali schari, berapa kali seminggu,

berapa kali sebulan atau tanda () jika tidak makan atau

Jarang dengman hanya mengisi satu kotak daripada smpat pilihan kotak yang disediakan

A) CFRFALS AND GRAIN PRODUCTS {BIJIR AN DAN HASIL BUIRAN) = 7w
C?de ‘ Tn.be Of Food | Reference | Weight ‘our Frequency Of Consumption :
/Kod 5 (Jmu' Makanan) Size (8)/ | Portion (Rekerapan Pengambilan) O
' I (Medium) | Berat | Size/Sai; "4 Y PR
N QAD/Saz (3] rwukan
T Rujukan anda .
Pl (Medium) ; How How How | Donot
) : $|M|L| many | many. | many | eat'very
timesa | timesa | timesa | seldom
day/ | week/ | month | /#dak
berapa | berapa |/berapa| makan
kali kali kali atau
: sehan | seminggu | sebulan | jarang
Al | White nice/Nasi putih I chimese | 250 -
bowl/
mangiuk cina
A2 | Brown nce/Nasi beras 1 chmese 250
perang bowl/
man cna
A3 | Flavoured nce/Nasi 1 245
berperisa seperti nasi | plate/pinggan
beriyari -
A4 | Rice pomdge/Bubur 1 cup/cawan
nasi _
A | Gluinous rice’Pulur | 1 cuplcawan | 1887
A6 | Noodles/Mes 1 250
kming mee siput, mee | plate/pinggan
S
A7 | Mitun/kush tsow/loh | 1 cupleawan | 250
shi fimAak=a/laksam
A8 Kstﬁ;fam 1 cup/cawan | 92
A9 | Sagwambuyatlima | Y ;sp’mm :(3)
A10 | Bread'Rofi putih pieces/
Al0 koepi
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' Code

= _Tn-»eOf Food' " '|' Reference | Weight| Your | ' Frequency Of Consumption ™
AKod | (Jemis Makanan) | Size @/ | Porion |  (Kckerapan Pengambilan) -
Ry N (AMfedium) | Berat | Size/Saz | , )
- M)/ Saiz (2 | nyukan X
- (Medium) | S|M|L| How How | How | Donot '
: N : many | many many | eativery
£ R AR T " | timesa | timesa | timesa | zeldom ;
% RSO SR day/ | week/ | month | /ndak
Y berapa | berapa |/berapa | maokan
H . e B  kali - kali kali atau .
All | Wholemsal bread/Roti 2 pieces/ 50
bjjiran mil penuh keping
Al bun/Roti ban 1 preces/ 45
ksping
Al3 | Rosi canai (termasuk 1 piece/ 95
roti telur,roti sardine, ksping
roti bawung, roti
pisang, murtabak)
Al4 | Capati 1 piece/ 100
keping
AlS | Tosai 1 prece/ 80
ksping
Al§ | Breakfast 1 cap/cawan 20
cereals/Bijiran sarapan
pagi (comflakes, koko
_cnmch.honeystar dish) )
Al7 | Cereals gram prepared 173 cup/ 30
with water!Bjjiran cawan
tersedia perlu dibancuh
(Nestum, quaker oats)
Al8 | Com/Jagung 1 cup/cawen | 222
[B) FAST FOOD (MAKANAN SEGERA) T A8 S Dt cn 0 ny s Dt
Bl | Burger/Burger 1 prece/ 114
ksping
B2 | Fried chicken/dyam 1 piece/ 120
goreng ksping
B3 | Pizza/Pizra 1 slice/ ”
ksping
B4 | French fresKentang 1 packet/ 194
reng pakst
BS | Mashed 1 zmall 110
oes/Kan contamer/
e bekas kecil
B6 | Colesaw/ ow 1 cup/cawan | 191
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:Code|-  TypeOfFood | Reference | Weight |- Your | ', Frequency Of Consumption = %
/ Kod (Jenis Makanan) - Size ®/ Portion (Rekerapan Pengambilan)
b, o | (Qfedium).| Berat | Size/Saz '
P QD/Sa: | @ | rwukan "
Rujukaen anda ; ' :
(Medium) S| M| L| How How | How | Donot:
M) many |- many | many | eat/very.
I, .timesa | timesa | timesa | seldom:
. day/ | week/ | month | /ndak -
: berapa | berapa | /berapa| makan
e  kali kali kali atau -
i e NRNCIINE AR PN K sehan | semingou | sebulam | jarang '
B? | Sosg/hotdog/ 1 piece/ 76
Jrankfuorrer keping
B8 | Nugget/Nugpet 3 pieces/ 54
ksping

[C’). MEAT AND MEAT PRODUCTS (DAGING DAN HASIL DAGING) + -~ LR

* i
.24

Cl | Coicken/dyam Wiedaanl ' 165
aze/ sats
sederhana
C? | Meat/Lembu 1 matchbox/ 31
kotak mancis
C3 | Muttoa/Kombing 1 matchbox/ | 283
kotak mancis
C4 | Internal argans (bver, | 1 matchbox/ | 283
spleen hmngs) /organ kotak mancis
dalaman
(hati, lizipa paru)
C8 | Clncken or meat 1 piece/ 283
balls/Bsbola qyam keping
atau daging
C6 | Quail/Barmng piyuh 1 whole/Byji | 85
C7 | DucWInk 1 prece/ 283
Reping
Fon non-islam partidpants
C8 | Ham/Ham I piece/ 284
keping
CY | Bacon'Bacon 1 shee/ksping| 63
C10 | Lonchean meat 1 shee/beping|  56.7
Cl1 | Pock/Babi 1 matchbox/ | 284
koiak mancis
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Code /| "TypeOf Food -~ | Reference | Weight | Your - |.. "~ Frequency Of Consumption -~ %
 Kod (Jeris Mckanan) Size ()¢ | Portion (Eekerapan Pengambilan)
: ' (fediuvm) | Berat | Size/Saz | -~ . ¢ ) R 2
QD/Saiz | (9 | ngukan X
" Rrjukan : anda -
(Medinm) "S|M|L| How How How | Donot
B Q@ many | many many | eat'very’
timez1a | timesa | timesa | seldom
! day/ | week/ | month | /odak -
| berapa | Berapa |/berapa | makan
kalt hali kal: atau -
A S ' . sehan | seminggu | sebulan | jarang |
D) FISH AND SEAFOOD (IEANDAN NAN LAUT) . - 7
D1 | Manre fishZTkan laut, | 1 whole/skor | 137
(Tengxgiri, bembong,
ec)
D2 |Fresh water fish/lkan | | wholefskor | 77
air tawar
D3 | Prawn/Udang basah S whole/ekor | 49
D4 | Squid‘Sorong basah 1 whole/skar | 113
D5 | Canned fish/fkan 1 whole/skor | 57
dalam tin
D6 | Crab/Ketam 1 whole/skor | 85
D7 | Anchovy/IRan bilis Yacup'cawen | 28
DS | Shellf-h/Kekarang 10 pieces’bgi | 99
D9 | Snal/Siput sedut 10 mecesdgi | 105
D10 | Prckled fishTan 1 piece/ 15
| joruk pekazam keping
DI1 | Dnied squd'Sorong 3 prece/ 849
ksring ksping
D12 | Fishprawn squd,crab 1 large 80
crackers/Ksropok packet / pakst
ikon udang sotong kwta boar
m :
D13 | Ksropok lekor 3 shee/keping | 70
D14 | Fish, prawn, squd, 1stick/cucuk | 45
cxab ball/ Babola
ikan, udang sotong,
kstam
E)ECGGS(TELUR) = =i, = i
El | Hen egzs (bulls I piece/ 48
eyeomeletieboled, |  beping
with chillies ar herbs) /
Telwr ayam (mata
ksrdau teluwr dadar,
telur rebus, tehr
masak sambal tebhor
pindang)
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Code/

- TypeOfFood | Reference | Weisht | Your | - Frequency Of Consumption -~ &
Kod (Jemis Makanan) Size (@/ | Portion ' (Kekerapan Pengambilan)
. . (A\fedium) | Berat | Size/Saz _' s
AD/Saz | (g . | nyukan "
Rujukan : anda ' . :
(Medium) S|M|L| How How | How | Donmot
. () many | many | many | eatfvery,
‘ e timesa | timesa | timesa | seldom'.
day/ | week/ | month | /ndak
W o . berapa | berapa |/bevepa | makan
| kali | kali | kali | aram °
i SRR SRLOE R Bl Tk s R AT T .| sehani | seminggu |.sebulan |. jarang
E2 | Duck eggs(cooked 1 whole/dijii | 56.7
with coconut milk
gravy, omelette) /
Telur ihk (masak
lemak, gulai telur
dadar
E3 | Quulegs 1 whole/bijii | 56.7
(boiled,with chillies) /
Telur pwyuh (rebus,
masak sambal)
E4 | Salted eges/Telwr 1 whole/biji | 56.7
masin
F) LEGUMES AND LEGUAE PRODUCTS (AEKACANG DAN HASIINYA) - -~ - mi faiel-i,
F1 | Legumes/ Kskacang ¥: cup/ cawan | 96
-+ | (kacang hjau,kacang
parang. kacang kuda,
kacang merah, dsb)
F? | Groundnuts! Kacang | % cupl cawam | 77
tanah
F3 | Soyabean curd, 1 contamer’ | 368
wsweetened/ Tayfifa, bskas
tanpa gula ,
F4 | Soyabean curd/Taubu | 1 cup/ cawam | 201
FS | Fermented soy beans/ 1 plece/ 71
Temps keping
G) MILK AND MILK PRODUCTS (SUSUDAN TENUSU) R RO ”
Gl | Fresh mlk/Sususegar | 1 cup/cawan | 226.4
yang tidak diproses ml
G2 | Commercial mulk/Susu | 1 cup/cawan | 250 ml
komersial
— G3 | Yogurtlasz/tairu 1 cup'cawan | 135 ml
G4 | Powdered milk/ Susu | 1ablespoon! [ 75
rpung sudu besar
G& | Evaporated milk/Susu | 1tablespoon/ | 142
cair susu sgat sudu besar
G6 | Cheese’Kgiu 1shcekeping | 21
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[Code | Trpe OfFoed | Referencs Weight | Your | Frequency Of Consumption ' -7
. Kod (Jeris Mckanan) - | Size (! | Portion .. (Bekerapan Pengambilan) . '
L . | (Medium) | Berat |Size/Saiz| - .. ..
R QD! Saiz ® rujukan
i Rujukan ' anda t 3 - _
e (Medium) ‘SIM|L| How Horw How | Donot
- (M) | many |. many many | eat/very
- e " timesa | timesa . | timesa | seldom:
" ' day/ | week/ | month | /adak”
berapa | berapa |/bevapa | makan
, ) kali | kali kali | atou
5 : SR R PRI _|. sehari | seminggu | sebulan | jarang: |
H) VECETABLES (SATUR-SAYURAN) .. . . = ity ity e T A D TR
H1l | Leaf preen vegetables/ | 2 ablespoon/ | 30
Sayuran berdaum hijau | sudu besar
(bayam.kanghung kalia
n.dsb)
H2? |Lladies finperBendi 5 whole/biji 66
H3 | Other types of 1 cop/cawan 116
legumes! Sqyuran
kskacang lain (kacang
parjang,kacang
buncis kacang botol,
| |aw
HY | Beansprout/Taugeh | 1 cuplcawan | 87
H5 | Tubers (potatoes, I tablespoon/ | 8.6
sweet potatoes.yam) /. | sudu besar
Sayuran berubi
(kentang,
ksledek ksladi)
Hé | Cabbages/Sqyuran 1 cup/cawan 88
kobis (kobis
bulat brokoli kobis
cina, bunza kobis)
H7 | Chilhes/Cili Yacup/ cavan| 26
H8 | Tomatoes/Tomato 1 whole 55
-
H9 | Bnnjal 1 cup/canvan 86
H10 | Frut vegetables 1 cup/cawan 136
(tuffa pumplan, cucum
ber,baby comn) /
Sayuran berbuah lain
(pstola,labu, tivm, puti
kjasung)
AT | Saled or ded Tcaplomwan | 21
vegetables/Sqyuran
asin, ksring(pucuk soo
hon.db)
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‘Code/ | TypeOfFfood | Referemce | Weight| Your | - Frequency Of Consumption . ~ %
3 Kod |  (Jers Maokanan) - Size ! | Portion (Kekerapan Pengambilan) ~ * "
ERR . (MMedium) | Berat | Size/Saiz T AR F
QAD/ Saz ® rujukan ;
b Rujukan anda ‘ ki
b - (Medium) S|M|{L| How | How How | Dounot
&) - : many | many many | eat'very
o timesa | timesa | timesa | seldom-
day/ | week/ | month | /ndak
berapa | berapa |/berapa | makan :
kali ki | kol | . atm |
e o A e e S e | sehant | seminggu | sebulan |- jarang |
H12 | Frech salads/Ulam- Y cuplcawan | 17
ulaman
H13 | Mushrooms/Cendawan | 1 cup/cawan | 79
basah
Hl4 |Dned 5 11
amshrooms/Cendawan | pieces/ksping
kering
) FRUITS (BU4H-BU4HAN) L SN
I1 | Pzpaya/Bstik 1 shee/ potong | 180
I2 | Mango/Aangga 1 whole/ bi | 232
I3 | Pmeapple/Nenas 1 shee/ potong | 130
H | Watermelon /Tembikai | 1 shce! potong | 238
I5 |Drazon frat/Buah | 3 shee/ porong | 94
naga
I6 |Honey dew/Tembikas | 1 shee/ potong | 175
susu
I7 | Rock melon 2 shce/potong | 89
18 | GuavaiJambu baru 1 shice/ potong | 39
I9 | Water apple/Jambu air | 2 whole'bgi | 105
110 | Lime/Limau 1 whole/ bi | 90 3
I11 | Bapana/Pisang (pisang 1 small 60
segar, pisang piece/dji kecil
goreng pengat pisang,
pisang salai, dsb)
112 | Starfrut/Belimbing 1 whole/ bjjii | 113
113 | Apple/Epal 1 whole/ bjji | 128
114 | Orange/Oren.mandari | 1 whole/ bjji | 134
n
118 | Pear/Pir.lai 1 whole/ bji | 207
A 8 pieces/ 93
116 | Grape/Angzwr b B
17 | RambutaoRambutan_| S wholefbi | 176
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.Code/

" Kod Tn.weOf Food | - Reference | Weig | Your |.. . Frequency Of Consumption
i | (Jers Makanan) : Size ht Portion (Kekerapan Pengambilan) -
i . | Qfedium) (M) | (2)/ | Size/Saxz . . ' :
i ! Sai; Rujnikan | Berat | rujukan
3 (Medum) M) | (g) anda '
b g : S|M|L| How Hovw How | Donot
' many | many many | eativery
e, | timesa | timesa timesa | seldom .
i | day/ | week/ | month | /ndak
‘< e berapa | berapa |/berapa | makan
A : | kalr kali kali - atau °
B RN AR IR CX “ : sehari | seminggu | sebulan | jarang=
118 |Lonz=n/Mata kucing| 8 pieces/djji | 110
segar
N9 | Lychee/Laici segar Spece/bi | 118
120 | Mangosteen/Afanggis 5 whole, 346
small/diji kecil
121 | Dunan/Dwrian S piece/bjji 189
122 | Tackfruit/Nangka.cemp | 5 pece/bji | 117
edak
| 123 | Canned fruits/Buakan | 1 cup/ cawan | 263
dalam tin
(laici,longan,dsb)
124 | Dned fruts/Bughan Yecup /Jeawan | 39
keri
3 kismi
dsb)
125 | Pickled fruits/Bughan | % cup/cawan 80
Jerukacar
126 | Young coconut/Kelapa | 1 cuplcawan 80
muda
J1 | Plam water/dir kosong | 1 cuplcawan | 250ml
J2 | Tea/The 1 cup/cawan | 250ml
J3 | Coffee/Kopi 1 cup/eawan | 250ml
J4 | Chocolate drink/ 1 cup/cawan | 250ml
Minuman bercoHat
(van houten,Cadnay.
dsb)
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’-_Eoclel
Kod

" Tspe Of Food
{Jeras Makanan)

ﬁetmce‘*-- T

Size

(ledium) QAf)

. | #Saiz Regukan

(Medium) (M) |

ht

QN
Berat

- Your

Portion
Size /Sarz
rujukan
anda

~ Frequency Of Consumption
(Kekerapan Pengambilan)

S|IM|L

How

many
times 2

day/°
berapa

sehant

How

many
times a
week/
berapa
kali

SeMINGIR

How
many
times a
month
/ berapa

sebulan

Do ot~

eat/very
seldom
/adak
makan

_Jarang.:

Malted domk/Afmuman
bermalt (milo Horlick,
dsb)

1 cap/eawon

250ml

Pre-mixed drmks/
MMinuman pra-
campuran 2in 1, 3 in
1, d=b)

1 cxpleawon

250ml

MMinuman ready-to-
drink seperni air tin,air
kotak, (kecuali
botaniherba)

1 cup/cawon

1K

Cordial syrup/Sirap
kordial

1 cap/cawon

Frat joce/kus buah-
buahan

1 capleawan

250ml

J10

Carbonated drinks
mcludes
wsotonic/Mimonan
bergas termasuk
isotomk

1 cap/cawan

240ml

J1l

Soy mlk'Kacang soya

1 cap/cawan

250ml

Ji2

Herbal or botameal
drmks (pre-mixed) /
Minuman bosarmi atau
herba 2in 1 atau 3 in
1, dsb (pra-canipuran)

1 cup/eawan

250ml

Herbal or botamcal
drinks (ready-to-drmk)
{ Minuman botawi atau
herba seperti dalam
tin, kotak (ready-to-
drink)

1 cup/cawan

250ml

[~ JI4

Herbal or botamcal
brewed drmks /
Amuman air rebusan
botani atau herbal

1 cup/cawan

200ml
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b 4
‘Code f I TypeOfFood | Reference | Weig | Your | . Frequency Of Consumpfion ",
4 Kod (Jerzs Makanan) Size ht Portion .. (Kekerapan Pengambilan)
(Medium) A\D) | (g)/ | Size/Sazz | - % . o
5 / Saiz Rujukan | Berat | rujukan Y
(AMfedium) M) | () | anda -
P ; ; S|M|L| How How How | Donot.
Bl : many | many | mamy | eat/very
8 timesa | timesa | timesa | seldom
'S day/ | week/ | month/ | /rdak
berapa | berapa | berapa | makan
IR T kali kah kalt -atau
e R KON R L el o | sehari | seminggu | sebulan.|. jarang.-|
J15 | Energy dnek/Mimonan | 1 cup/cawan | 250ml
bertenaga (red
bull livita) B
J16 | Yogurt 1 cup/cawan | 250ml
drnks/Aimman
Jogurt
. K) ALCOHOLIC DRINKS (MINUMAN BERA{LKOHOL) - Bagi peserta bukan islam- - .~ . -~ " AL
K1 | Shandy/Syandi 1 glass! gelas | 250ml
K2 | Beertr 1 glass/ gslas | 250ml
K3 | Todv'Tuak kelapa atau | 1 glass/ gelas | 250ml
bahar
K4 | Wine cider champagne | 1 glass/ gelas | 250ml
/
Wain,cider,champagne
. peri
K5 | Rice wine//¥ain 1 glass/ gelas | 250ml
beras, tuak beras liking
K6 | Whiskey, Vodka / 1 glass/ gelas | 250ml
Brandi rum,wiski,vodk
a.gm, samsu,sam
cheng montoku, langka
u
L) CONFECTIONARIES (KONFEKSS]) TE) “,
L1 | Local kuh/Kuik-muih 1 piece/bji 50
L2 | Sweets/Gula-gula 1 prece/bji 14
L3 [ Chocolate bar'Cokiat 1 small 40
bar size/saic kecil
L4 |CakeXek 1shce/ potong | 23
1S | Jelly,custard /Agar- 1 shice/ potong | 56.7
agar kastard
L6 | Lolly ice/diskrim 1 slice/ batang | 86
(tanpa susw)
17 | lce ceam/diskrim 1shcee/ batang | 69
(tanpa susu)
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TR —t———— - S— — —_ — S
Code/ |- TypeOfFood | Reference | Weig | Your [ ‘. Frequency Of Consumption -
~ Kod (Jenis Makanan) | Size  ht Portion (Kekerapan Pengambilan) -
' Qlediam) (M) | (&)/ | Size/Saz _ o= -
! Saiz Rujukan | Berat | rujukan
(Medum) 3) | (&) | __anda . S _
B | .. | S|M|{L| How | How How | Donot’
; ; w2 | many | many | many | eat'very
5y TR timeza | timesa | timesa | seldom
e 5, ol day/ | week/ | month/ | /ndak
Be . o i -berapa | berapa | bevapa | makan
e < kali kali kali atau
JONRY RS e il B8 e sehari | seminggu | sebulan | jarang .
L8 |Iceblended (ABC)/ 1 cup/ cawan | 500
Air batu campur, ais
L9 | Cream crackers/Biskut 3 pieces/ 30
tawar, krim cracksr ksping _
L10 |Flavoured cream filled 3 pieces/ 33
cookies/ Biskut ksping
nti
L11 | Pastry (piecrotssant)/ | 1 whole/ &y 33
Pastn (pai, croissan?)
L12 | Snacks,crackers /Snek | 3 shice/ keping | 33
kerspek
Af) BREAD SPREAD (S4PUANROTD) = . © 3F Ny v
M1l | Jam'em 1 tablespoon/ | 21
sudu bssar
M} | Coconut jam/Seri kaya | 1 tablespoan/ | 15
sudu besar
M3 | Butter/Aentega 1 tablespoon/ | 13
sudu besar
A4 | Marganme/Marjerin 1 tablespoon/ | 13
sudu besar
M5 | Peamut butter/Mentega | 1 tablespoan/ | 3
kacang sudu besar
M6 | Cream cheese/Krim 1 tablespoan/ | 15
i sudu besar
M7 | Chocolate 1 tablespoon/ 15
spread/Sapuan cokiat sudu besar
M3 | Garlic spread 1 tablespoon/ | 15
sudu desar
N) FLAVORS (PERENCAH/PERASA) Lo ? Eoat 5%
N1 | Sugzr (white,brown, 1 tablespoon/ | 15
Melaka) / Gula sudu besar
(urh parang }elak) 1 tablespoan/ | 21
/Madu s
N2 | Honey sudu besar
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p—
.C‘fd'-‘/ - TypeOfFood . | - Reference’ | Weig fYonr" |-~ Frequency Of Consmmption "' .’ %!
Kod (Jemis Makanan)  Size | Bt Portion _ (Kekerapan Pengambilan) = - =
N : : OMedium) 0D | &)/ | Size/Saz | .- -~ - 0 o
i | # Saiz Rujukan | Berat | nyukan
5 Oedum) (M) | (®) anda -
t : | | S|M|L| How | How | How | Domot
P g P || many | many | many | eathery:
8 times a [ timesa | timesa | seldom™
: day/ | week/ | month/ | /ndak:
berapa | berapa - | berapa | makan
A R PR sehari | seminggu | sebulan | jarang .|
N3 | Condensed milk 2 tablespoon/ | 30
(creamer) / Susu pekar | sudu besar
maris (susu isian pekat
maris, krimer pekat
maris)
N4 | Pickles! Jaruk (feruk I tablespoon! | 18
bawang nuhau) sudy besar
N5 | Shnmp paste/Bslacan | I tablespoon/ | 14
sudy besar
N6 | Budu/Budu 1 tablespoan/ | 15
sudy besar
N7 | Cencalok/Cencalok I tablespoon’ | 15
sudu besar
N8 | Soy sauce/Kicap I tablespoon! | 15
sudu besar
N9 | Chulh sauce/Sas cili 1 tablespoon! | 15
sudy basar
N10 | Tomato sauce/Sos 1 tablespoan/ | 15
tomato Sudy besar
N11 | Oyster sauce/Sos tiram | 1 tablespoon/
sudu besar
N12 | Fish sauce/Sos ikan 1 tablezpoon/
sudu besar
N13 | Petis heko/Otak udang | 1 tablespoon/ | 18
sudu besar
N14 | Chulh flakes/Cili 1 tablespoan/ | 15
kering Sudu besar )
" NI5 | Salad dressing 1 blespoon’ | 18
Sudu basar
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SECTION D: Anthropometric Measures
BAHAGIAN D: Ukwran Amtropomstri

INSTRUCTIONS: This section <will be filled out by the assessor
ARAHRAN: Bahagian ini akan diisi olsh penilai

Reading 1
Bacaan 1

Reading 2
Bacaan 2

Average
Purara

Hip circumference (cm)
Ukwr lilis pinggd (cm)

"aist Circumference (cm)
Ukur lilit pinggang (cm)

Waist to Hip ratio
Ratio pingeul dan pinggong

Height (cm)
Tinggi (cm)

[ Weight (kg)
Bevat (¥g)

Body Mass Index
Indeks Jisim Badan

.-l.as-nl.a.w.we-

Body Fat Percentange

Peratus Lemak Badan

SECTION E: Blood Pressure Measurement
BAHAGIAN E: Ukwan Tekanan Darah

INSTRUCTIONS: This section will be filled oat by the assessor
ARAHAN: Bahagian ini akan diisi oleh penilai

Reading 1

Bacaan 1

Reading 2

Bacaan 2

Average
Purata

Systolic Blood Pressure
(mm Hg)

Tekanan Darah Tinggi
Sistolik (nm Hg)

%)

Diastolic Blood Pressure

(mm Hg)
Tekanan Darah Tinggi

Diastolikmm Hg)

END OF THE QUESTIONNAIRE

TAMAT SOAL SELIDIK

THANK YOU FOR YOUR PARTICIPATION AND COOPERATION |
TERIMA KASIF ATAS KERJASAMA ANDA
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