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ABSTRACT 

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

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 >80rnmHg]. 
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=0.3 7, 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%
(r=0.31, p<0.000 I) and BMI (r=0.42, p<0.000 I). However, there was no significant
association found between age and dietary intake with BP levels. Based on the
fmdings, 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.
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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 middle 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-donald, Czemichow, & 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 B�. Advanced research on

whether other components within dairy products have antihypertensive effects should

be further studied.
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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
• Waist circumference
• Hip circumference

Dietary patterns 

• Food frequency questionnaire
• Coffee Consumption 

Questionnaire

• :· .Figure 1.1: Conceptual framework

Blood Pressure 
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CHAPTER2 

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 30.3.¾. 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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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 & Chill�>, Z014; Ste}'D & Mchiza: 2014). 

12 
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Table 2.2: BMI classification 

Classification 

Underweight 

Normal weight 

Overweight 

Obese class I 

Obese class II 

Obese class III 

Source: WHO (1997) 

Cut off Point (kg/m2) 

18.5 

18.5 - 24.9 

25.0--29.9 

30.0--34.9 

35.0--39.9 

>40

As BMI increases at,Qve 25.0 kg/m2
, 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 respirat�ry pr9blems (L�e & �ie��, 2013). In fa�t, 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/m2
•

The risk of type 2 diabetes increases in women who have higher BMI 

• (Weinstein et _al., 2004). Risk of type 2 diabetes rise-threefold i� women with a BMI.

between 25.0 kg/m2 to 29.9 kg/m2
. The risk rise to the extent of ninefold in women

with BMI greater than 30.0 kg/m2
• The increased risk of acquiring type 2 diabetes with

16 
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increased BMI is the same in all population groups, regardless of gender, ethnicity, 

physical activity and even family history 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 circumference 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.
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. Android obesity Gynoid obesity 

'tJ'-: • , 

Figure 2.1: The android and gynoid physical appearance 

Source: Centre for Chronic Diseases (CDC), United States of America 
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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 

veg�tarians .. Vegetari� �i�t 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). 

23 
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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 T ANITA 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 (K.aruppiah 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/m2). The 
. 

. 

BMI classification ·of the ·participants were··based on the WHO classification as shown 

in the following Table .3.3: 

34 

© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



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 

va1idated 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 (CCO)

The Coffee Consumption Questionnaire was used to assess the amount of 

.-cpffee . consumed by the participants. This questionnaire was developed by Irons 

(2016) to record average weekly consumption of several caffeinated beverages, 

caff einated 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 by 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 

Management (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 ann 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: 

Classification 

Normal 

Elevated 

Stage 1 hypertension 

. Stage 2 hypertension 

H n,ertensive crisis 

Table 3.6: Blood Pressure classification • • 

Systolic BP (mmHg) Diastolic BP (mmHg) 

<120 And<80 

120-129 <80 

130-139 80-89

>140 �o 

>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, 

Ill., 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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CHAPTER4 

4.0 RESULTS AND DISCUSSION 

4.1 Socio Demographic Characteristics 

A total of219 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. l% ), 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 4.2: Mean :I: SD of blood pressure profiles in all participants (n-219) 

Variables Mean*SD 

Total Male Female p- t-

(n 219) (n=24) (n=19S) 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=2 l 9) 

n(o/o) 

Variables Total Male 

(n=219) (n=24) 

*Blood Pressure

Normal 124 (56.6) . 4 (16.7) 

Elevated 23 (10.5) 3 (12.5) 

Stage 1 Hypertension 47 (21.5) 8 (33.3) 

Stage 2 Hypertension 24(11.0) 8 (33.3) 

Hypertensive Crisis 1 (0.5) 1 (4.2) 

*Classification is based on American Heart Association (2017)

Female 

(n=l9S) 

120 (65.0) 

20 (10.3) 

39 (20.0) 

16 (8.2) 

0 (0.0) 
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This study observed that 70.8% of male participai:its had hypertension, whilst 

only 28.2% of female participants were hypertensive. The high prevalence of 

hypertension in men might be due to their unhealthy nutrit.ional habits (Abdel-megeid 

et al., 201 1 ). 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. l % ) 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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Table 4.5: Body composition classification of all participants (n 219) 

n(%) 
Variables Total Male Female 

(n=219) (n=24) (n=l95) 
Body mass index (kg/m2) 

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

Nonnal 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 II 4 (1.8) 0 (0.0) 4 (2.1) 
Obese Class III 3 (1.4) 1 (4.2) 2 (1.0) 
Waist circumference (cm) 

Nonna! 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) 

Nonnal 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 
Normal 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 (%) 
Normal 159 (72.6) 16 (66.7) 143 (73.3) 

- , At risk 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 < 0.000 I). 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/m2
. 

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 fema�e 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 ± 0.8S), 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-

(g) value value 

Cerea1s and 688. 72 ± 476.01 858.52 ± 667.82± 0.299 1.06 

cereal products 869.42 401.25 

Fast foods 178.12 ± 209.18 126.10 ± 184.34 ± 0.218 -1.24

106.61 217.59 
Meat and meat 131.72 ± 145.72 152.38 ± 78.81 129.28 ± 0.483 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 ± 42.37 0.445 0.78 

Nuts and nut 48.01 ± 77.41 38.09 ± 38.53 49 .21 ± 80.86 0.556 -0.59

products 

Mille 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 ± 283.36 ± 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 ± 192.91 94.26 ± 69.68 153.57 ± 0.005 -2.87

201.98 

• • • Bread �pread 12.27± 18.50 15.65 ± 23.14 11.86 ± 17.92 0.427" 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 3.76 ± 2.29 4.35 ± 3.07 3.69 ± 2.17 0.182 1.34 

products 

Fast foods 1.30 ± 1.47 1.02 ± 0.86 1.33 ± 1.52 0.336 -0.96

Meat and meat 1.54 ± 1.26 1.85 ± 0.89 1.50 ± 1.29 0.219 1.23 

products 

Fish and seafood 1.20 ± 1.33 0.92 ± 0.85 l .24 ± 1.38 0.281 -1.08

Egg 0.63 ± 0.65 0.77 ± 0.91 0.61 ± 0.61 0.256 1.14 

Nuts and nut 0.57 ± 0.66 0.54 ± 0.64 0.56 ± 0.67 0.911 -0.11

products 

Milk and milk 0.81 ± 1.47 0.81 ± 0.86 0.81 ± 1.54 1.000 0.00 

products 

Vegetables 3.77 ± 4.38 3.98 ± 3.66 3.74 ± 4.47 0.802 0.25 

Fruits 2.14 ± 3.22 1.80 ± 2.49 2.19±3.31 0.589 -0.54

Beverages 6.43 ± 3.20 7.11 ± 2.44 6.35 ± 3.27 0.176 1.38 

Alcoholic 0.14 ± 0.13 0.09 ± 0.06 0.16 ± 0.14 0.423 -0.84

beverages 

Confectionery 2.03 ± 2.38 1.45 ± 1.53 2.10 ± 2.45 0.215 -1.24

Bread spread 0.56 ± 0.82 0.51 ± 0.61 0.56 ± 0.85 0.820 -0.23

Seasonings 2.29 ± 2. 16 2.59 ± 1.92 2.26 ± 2.19 0.490 0.69 

p-value is for independent t-test on dietary intake between sexes
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(mean :I: SD: 1.36 ± 0.61) d�ng 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 inean ± 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 mVday. Whilst in 

MANS 2014, 53.2% Malaysian adult consumed coffee daily with mean intake of 

211. 75 mVday. It was found that 61.6% of the participants consumed coffee at least

once in a week and caffeinated coffee was the pref erred type of coffee (93. I%). 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 c�ppuccino .• Korean 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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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, Shanna, 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 = 0.41,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) �d DB� levels (Male:_r_= 0._27_,p <-0.0Ql ;.Female: r _ 0!�7 ,p_< 0.901). _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 < 0.0 I) 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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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 

a$Sociated with SBP (F[7320]= 15.248, p<0.0005, adjusted R2-0.234) and DBP levels 

(F[7320]=17.351, p<0.0005, adjusted R2=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 7 4 years old. Food frequency questionnaire (FFQ) was used to 

evaluate the dietary intake·ofthe 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 (x1 = -1.6, p < 0.001) and DBP (x1

= -0.8,p < 0.001). Participants who bad high consumption of fruits and milks had a 

lower mean SBP and DBP levels by 2.9mmHg (95% CI: 23.4 - 22.4) and l.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) 
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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 oufto 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 cere�l 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 
Mille and millc products 0.00 0.999 0.04 0.549 0.01 0.880 0.07 ·o.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 bever�ges 0.11 0.113 0.03 0.637 OJI 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
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CHAPTERS 

S.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 

21.8�. ± 1.34 years comple.ted 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· .. w�re 

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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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 thi$ study was very low (11 %) from the total participants which might contribute to 

a potential bias.Macro and micro nutrients of the die� •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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S.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 detennine 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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10. SIAPA YANG SAVA PERLU HUBUNGI SEKIRANYA SAYA MEMPUNYAI SOALAN TAIIBAHAN
SEMASA MENGIKUTI PENYELl>IKAN INJ?

Sekiranya anda ina-, medapatkan nNkbnat lebih ta,.ut tentang penyelic&M,. 51a hubungt 

Panyela 

: NORFATEN EMALIN BT RAZMI (D10-3127820 / l'riJI fab.'lemainOgmai.com) 

: DR SAL.MA FAEZ.A BT AHMAD FUZI (03-8809297 I sunafaua ...... edu.my) 

TERIMA KASlt ATAS KERJASAMA ANDA 

sia tandatangan,. aini •innya Mda _,.,, anamlMca dan mamalMmi bndlmgm IManan·inl __ _ 

JKEUPM/FORM 2.f 

YDSIOH: 17 JULY2017 Pap3 
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;coct� 
IKod 

Type Of Food:�- • .­
(Jenis Malazllllll) 

., 

.. . . . . 

.. 
· ..

• ' 
; -: 

-. 

�:::�• • I ·· ..... 

B1 Sos6j/hotdog 
.fran}/urt,r 

BS Nugetl.Mtuet 

Cl Chickm/..(}aar 

Cl Muttoa!Kambmz 

C4 Iutenw erg.ms �er, 
splem,hmp) lorpn 
tlalmmm 
(1,ati.mnptJJNJn) 

C5 Chicken ar mut 
balhlBBbola 'O'aall 
altUltlaginK 

c, Qgllllanawl"IJ'Wi 

c:, Dackl1ti1 

Fon aon-imm p1rticip:mt, 

C8 Hamf.Ham 

CY Jbc:onlBaca1 

CIO l.mx:mcmmut 

Cll Pod/Babi 

..... &re�. 

. . 

Size 
�Itdium) 
(M)/ Sai: 
RMjukan 
(Mnli1un) 

-·. - .
. . . .. 

1 piece/ 
� 

]pieces/ 
kt,--r,in� 

J rnediurn 
m/sai; 

sdoThana 
l matchbox/

iotak mancis 
l matchbox/
latakmanris
l matchbox/

iotak mancis

1 piec6' 
� 

1 wbolellJvi

(rJ I 
Bent 

(g) 

76 

S4 

6S 

31 

21.3 

28.3 

21.3 

21.3 

1 piec:el 28.4 
kq,ing 

1 slice/Aj,iP7K 6.3 

lsli� 56.7 

l m:ttchbox/ 28.4
kotak mancis

Porn.on 
Size/S� __ 
n,juhm 

(E�ktrrapan Pmgam'billlll) •

j 

antla 
S ll L HCffl' Bow How·.

· Do not:·
ID!ID}" ID.3DJ. IUDf

• �t/ncy·:·.
. times a. tim� :a times·a seldom:-

d:irl ll"eek/ montJi· •• I titbJk._.-,,
-�traJi11 baapa /b,rapa . ,nakan

1cali bzli 1cali alJDl 

sdari.- UJJIDlffll SffJWIJit iar111111.· •. 
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Cod, I •• -Tn,t Of Food· -.- . .-1Wuuce· - WeidaJ' 
Kod (Jmis Malcana), _· Size .. (� l 

. .
I••. 
I .

(.\Iedium) Ber.it 
.. �I)/ Saiz. . (:)_ 

' �- _ lb,jukm .. 

• I, .; I 

. ·-· . •, . ... ,, , • - • . �-
•• 

. . 
-- • l _ . 

.. ... 
. . ' 

(ll�Jiu,n) ' . . . • ' 
, '. (JI) • . . �·.: 

. , ... 
., .. . .. 

• : j ... 

··.·_._:.-:-- :>_. •,• ··;•··; .. '::._:·,:::.·

Portion 
Sin/Saiz 
n,jubm 

antla. 
• S ll L

D) IlSH .-\1\l> SE...\FOOD (IL-1.N DAN J'\fAKAJ.'Wi UUJJ ·:
DI MmJ?e fish'71:an laut. 

(I'mggiri�� 
lltc) 

D.? F��fisb/11-an 

airtawar 
D3 Pr.m'1lflltlm1g basalt 
D4 SquidlSoto,rg basal, 

DS unnedtish/Lmn 
dalam tin 

D6 Cnbl.1£tam 
D7 Anchm;yflkan bins 
DS Sbe]]fi .. �l!&karmrg

D9 Sn.lil!Sq,ut s6dut 
DIO Piclled fuh'1.bm 

j� 
Dll Dried squid/SDIDffl' 

lorim! 

D12 F�p14m'Jl,Squid,crab 
aackers/ K&ropok 
iirm.utlan�oto,rg.bta 
m 

D 13 Ksropok IBim-
D 14 Flih: prawn, squid, 

crab ball/ Bsbola 
ikan.utl�ton& 
ktam 

l whole/lbw

l who:_·_._

5whole/dor 

1 whale/ c1m
lwboWSD' 

l ?tiholelmw
½c:up'romm
lOpiece�/brji
10 pecei::.lbiji

1 piece/ 
bping 
3 piece/ 
Q"'JlDU! 

I large 
p:ket/paat 

bear 

3slicelh-pin: 

El Hen erg:; (bulls I piece/ 
e)-e,c>melette,boiled, � 
with chillies ar berm) / 
T slur QJmff (mattl 
kabau.r,lur tladar. 
t"1u rJn.u. telur 
masak :ambaLtmir 
pindtmK) 

137 

Tl 

49 

113 
57 

85 
28 

99 

105 
lS 

84.9 

80 

70 
4S 

48 

_ �erapan Pmaam1nlmr) .. . 

• : \ .

HOIT 
ID3llf 

times a 
d:ay/ 

l,uapll 
lazlf 

s�1uui 
, .. , .. .. 

How 
•• ID.3113'"
. time.s':a 
week/ 

-: bnllJla· 
bzli 

seininffll 

. , :, 

How 
m:1nr 

• times :a·
month·

lbn-apa
lrali

SIOJIUUI
• J. -

. ( 

Do not'·, 
e2t/ney' 
Hldom_:: 
ltit1Dlc 
inabzn. 
llllDl 

iartmll' 
.. . . 
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:.Code/ 
Kod 

;. . ·. -
r..· .. �� .... 
r: _· 
;'" ,,. F ... -· 
rl '�••

· 
1 

' Tn,eOfFoocl-· luferm�'··. ·'\Yei� 
(Jmi.s .lVaLznan) Sia ht 

.. (lledium) (M) (d / 
I Saiz Ruju/ran &mt 
{}rftth111) {M). (g). 

... 
.... .... 

. : ,· .; • . . . . .

' , • 

J; �ted drinktJfin.uman 1 cv:plcawan 250ml 
bmnalt (milo,Horlick. 
tlsb) 

J, Pre-mixed drinks/ 1 oap/tmWm 250ml 
Minumanpra-
ca,q,uran l ill 1. J ill 
1.tl;l,J

J7 Jf'muman TWJ()'-to- 1 c:up/cawan 250ml 
drink sq,mi air tin.air 
k,tak. (k«UQ/i 
llotanilht:rba) 

JI Cardw symp.lSl1llJJ 1 cup/cawan 250ml 
k,rdial 

Jt Fruit jun/JIU buah- I mp/cawma 250ml 
buahan 

no Carb� drinks 1 cup/cawn 240ml 

JU 
JU 

J13 

isotonic/Y-muma:11 
b.rgas tD111tmti

isotomk 
Soy milk/ Kat-m•g .w)YJ 
Heibalorbobmal 
drinks (pre-mixed}/ 
Minuman bolDrti atau 
hma 1 in 1 atau 3 in 
1. d;b (pra-canwuran)
Herl>3l or botmial 
drinks (ready-to-drink) 
I Mi11umon botarri atau 
haba :11perti dallDII 
ti11. kotak (r.wzy-to­
tlrink) 

n4 Herbal or botmica] 
brewed drinb / 
llinuman air r8husan 
botani atau borbal 

1 cuplcamm 

lcuplcawan 

r0m1 _) 

250ml 

250ml 

l cvp/ctlWIDI 200ml

·· Your·
Portion

Size/Saiz
nzjMkan

IDIG
S ll L

.Fa:eqaeDC'f Of Consumption 
(Kekn-apan Pn,alllfl'hilan) 

How How How Do not'· 

mmy m:niy DWlf nth-err 
times_:a times :i times :a seldom 
d3r/·· wet1t1 month ltiillt·· 

• berapa baapa lberapa malran·.
1m1i kali . kaJj. 

s,1rari ·Snunll1lll SfflWlll · · . iizr1111•.; 
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SECTION D: Anthropometric Aleaslll'H 
IUHAGIAN D: Ubuan .A.ntropomstri 

�--s"IRUCTIO�'"S: This SHtion Trill b. filled oat b,.- the as1eaor 
�: Bahagian ini akan dmi olaltpenilai 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Reading! R.e:ulmgl 
Bacaan l Bacaan2 

Hip drclllllf'ere-n� (cm) 
Ukur lilit pinggul (cm)

'l\i mt Circumf�rence c�m) 
UhlT lilit pinggang (cm)
";"' mt to Hip r:itio 
Ratio piJiggul dan ]1inaanK 
Beight(cm) 
Turggi (en�) 
'l\ieiglit (kg)
B�atfh) 
Body �L-iss Index ···-················· kg/m'-
Indds rmm Batlan 
Bod}· F3t Percent:ln�� ..................... "
Peratus Lffllak Badan

SECTION E: Blood Pressure l!e:tS11r�mat 
B.AfilGIAN E: Ulruran T6bman Darah 

IN:STRtTCllONS: This SHtion ll'ill be 6D�d oat b,- 1H :u1e1sor 
.AR.4.JLfN.· Bahagian ini akan dmi olehpenilai 

Re:adingl Reading? 
Bac.aanl Bac.aan 1 

l. Svstolic Blood Pressure
. 

(mm Hg)
T�klnran Darah Tmgi
Sistolik (111m Hg)

2. Dfadolk Blood Prenre
(mm Hg)
T�nan Darah Tmggi
Diastolik(mm Hg)

m"D OF THE QUESTIONNAIRE 
Lt.WT SO.J.LSELIDIL 

.o\Ter:age-
P1t1'altl 

ATer:age 
Pura/a 

1JLfflKYOUFORYOUR��TICIPATIONAl'U>COOPERADON 
IEJUlU K.JSUI .AUS KEJUJS'4 W ..4N1U 
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