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Abstract 
 
Objective: This paper reports a study of the prevalence of pre-hypertension and hypertension, and 
its associated factors among secondary school students in Sarawak.  Methods: It was a cross-sectional 
study using a questionnaire, anthropometric and blood pressure measurement. Results: A total of 
2461 secondary school children participated. The prevalence of pre-hypertension was 13.2%, stage 
1 hypertension was 12.4% and stage 2 hypertension was 4.6%.  The prevalence of overweightness 
and obesity was 24.3%, elevated waist circumference was 13.5, and overfat and obese was 6.7%.  
Based on the urban model, factors that were associated with pre-hypertension were age, gender, 
parent with history of hypertension, overweightness and obesity.  At the hypertension level, only 
maleness, overweightness and obesity were found to be associated factors.   
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A higher odds ratio was found for elevated waist circumference of 4.42 (95% CI:1.75, 11.11) to be 
associated with hypertension.  In the rural model, factors found to be associated with pre-
hypertension were age, male, ethnic group (Chinese), overweight and obese and elevated waist 
circumference. For the pre- hypertension level, variables that were consistently associated with 
hypertension were male, ethnic group (Iban and Chinese), overweight and obese, elevated waist 
circumference, and parent with history of hypertension, overfat and obese.  Conclusions: The 
prevalence of pre hypertension and hypertension was found to be different between urban and rural 
areas, gender and obesity were found to be associated with elevated blood pressure. There is a need 
to emphasize earlier detection and intervention among younger generation on hypertension. 
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Malezya, Sarawak ergenleri arasında 
hipertansiyon prevalansının ve ilişkili 

faktörlerin kırsal ve kentsel karşılaştırılması: 
Kesitsel bir çalışma 

 
 

Öz 
 

Amaç: Bu makale Sarawak'ta ortaöğretim öncesi öğrencilerinde pre-hipertansiyon ve hipertansiyon 
prevalansı ve ilişkili faktörler üzerine bir çalışmayı rapor etmektedir. Yöntem: Kesitsel yapılan bu 
çalışmada anket kullanılmış ve antropometrik ve kan basıncı ölçümleri yapılmıştır. Bulgular: Toplam 
2461 ortaokul öğrencisi katıldı. Pre-hipertansiyon prevalansı %13.2, evre 1 hipertansiyon %12.4 ve 
evre 2 hipertansiyon %4.6’ıydı. Aşırı kilo ve obezite prevalansı %24.3, yüksek bel çevresi 13.5 ve aşırı 
yağ ve obez %6.7 idi. Kentsel modele dayanarak, pre-hipertansiyon ile ilişkili faktörler yaş, cinsiyet, 
hipertansiyon öyküsü olan ebeveyn, aşırı kilo ve obezite idi. Hipertansiyon düzeyinde, sadece erkek 
cinsiyet, aşırı kilo ve obezite ilişkili faktörler olarak bulundu. Yüksek bel çevrisi ile hipertansiyon 
oluşma olasılıklar oranı yüksek bulundu OR=4.42 (%95 CI:1.75,11.11) bulundu. Kırsal modelde pre-
hipertansiyon ile ilişkili bulunan faktörler yaş, erkek cinsiyet, etnik grup (Çinli), aşırı kilolu ve obez 
olma ve yüksek bel çevresidir. Pre-hipertansiyon için, tutarlı olarak hipertansiyon ile ilişkili 
değişkenler erkek cinsiyet, etnik grup (Iban ve Çin), aşırı kilolu ve obez olma, yüksek bel çevresi ve 
ailesel hipertansiyon, aşırı yağ ve obezite öyküsüne sahip olmaydı. Sonuç: Pre-hipertansiyon ve 
hipertansiyon prevalansı kentsel ve kırsal alanlar arasında farklı saptanırken, cinsiyet ve obezite 
yüksek kan basıncı ile ilişkili bulundu. Hipertansiyonda genç nesil arasında erken teşhis ve 
müdahalenin vurgulanması gerekmektedir. 

Anahtar kelimeler: Hipertansiyon, ergen, aşırı kilo ve obezite, yüksek tansiyon 

 

  



                                                            Hypertension and its factors among adolescents of Sarawak, Malaysia 

Turk J Public Health 2020;18(1)               28 

Introduction 

Overweight and obesity in adolescent is an 
epidemic health issue worldwide, affecting 
both developed and developing countries1. 
According to the WHO2, an estimation of 43 
million children (including 35 million from 
developing countries) are overweight and 
obese and this figure will reach 60 million in 
2020.  The literature has indicated that an 
increase of obesity among younger age groups 
affect their health status in adulthood.3 
Comorbidities such as diabetes mellitus, 
hypertension, and cardiovascular diseases are 
on the rise due to an increase uncontrolled 
body weight at younger age attributed to 
changes in dietary habits, lifestyle behaviors 
and socio-economic factors.4   

Hypertension is the one the most 
common non-communicable disease affecting 
overweight and obese adolescents.  
Adolescents who are overweight and have 
hypertension are more likely to have elevated 
body weight and blood pressure when they 
enter adulthood.3,5 Among the types of 
hypertension, essential hypertension is 
recognized as one of the most common 
condition affecting adolescents, usually 
asymptomatic unless for those with high risk 
signs.6 Thus, detecting hypertension in 
adolescents can be challenging and not a 
routine procedure which can be carried out in 
the healthcare or school setting.  Excess body 
weight and fat are some of the common factors 
associated with hypertension in adolescents, 
beside dietary intake high in fat and salt, 
sedentary lifestyle, physical inactivity, and 
family history of hypertension.7    

In Malaysia, the prevalence of 
hypertension among adults in 2012 was 38%, 
with the highest from Sarawak (43%).8 In 
adolescents, the prevalence of hypertension 
was reported to be between 11.6% to 
33.1%.8,9 Such trends were found to be 
consistent with the increase in 
overweightness and obesity, evidenced in the 
study carried out among 714,922 young 
respondents aged 16-19 years which showed 
that an increase of one unit in BMI was 

associated with a higher risk of elevated blood 
pressure.10  A longitudinal study among 
adolescents in US found a higher risk of 
hypertension among those who were 
chronically overweight/obese compared with 
those of normal weight within the same 
timeframe, supporting the likely association 
between childhood obesity and hypertension 
in adulthood.11 

Sarawak, located in Borneo Island, is 
the largest state of Malaysia with a total land 
area of 124,450 square kilometers 
(48,050 sq mi).  It is the least populated state 
in Malaysia with more than 40 sub-ethnic 
groups.  Due to its cultural and linguistic 
diversity, it has a distinct and unique culture 
compared to other parts of Malaysia.  Although 
studies on hypertension in Malaysia have been 
carried out, not many published information 
was found in Sarawak, particularly in relation 
to a comparison between urban and rural 
settings. Past studies have shown a significant 
influence of urbanization and its impact on 
childhood lifestyle, which could lead to higher 
CVD risk factors, including hypertension 
among urban and rural children12. 
Nevertheless, it remains unclear if the 
differences between rural and urban settings 
could contribute as risk factors of 
hypertension.  Hence, this paper aims to 
examine the differences between the rural and 
urban settings in terms of the prevalence of 
pre-hypertension and hypertension, and its 
associated factors.   

 

Material and method 

This cross-sectional study used a quantitative 
research methodology.  Data was collected 
using a questionnaire, anthropometric and 
blood pressure measurements.   

A list of all government secondary 
schools in Sarawak was compiled from the 
latest Ministry of Education database 
(February 2014). Schools were classified first 
by location (urban, rural) and then by district 
(Sarawak: Miri, Kuching, Bintulu etc.) The 
grouping of schools was then placed into a 
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comprehensive ordered list for sampling. The 
probability of a school being selected was 
calculated based on the size of its enrollment 
in relation to the total enrollment for the state 
and the number of schools needed for the 
study. Schools with large enrolment were 
more likely to be selected because their 
students represented a larger proportion of 
the student population.  Sample size was 
calculated using sample size for finite 
population13, based on a confidence level of 
99% with approximately 2.8% degree of 
accuracy, total sampling frame of 200300, 
estimated sample size of 2520 was needed, 
with 20% attrition rate.  Systematic sampling 
methodology was carried out based on the 
numbers of schools needed (n=18). The total 
enrolment of secondary school students in 
Sarawak was 200310, constant k 11,128, then 
the ordered list of school to be divided into 18 
blocks where one block would consist of 10-11 
schools.  Finally, one school was randomly 
selected from each of the blocks. 

Using a bilingual language (Malay 
language and English) questionnaire, socio-
demographic profile (age, gender and 
ethnicity), medical history, parental history of 
hypertension and physical activity 
information was gathered.   

Physical activity level was calculated 
based on the frequency and duration of 
physical activity in a week, multiplied with the 
physical activity metabolic equivalent (MET) 
derived from 2011 Compendium of Physical 
Activities: A second updates of codes and 
MET.14 

For anthropometric measurement, 
height and weight were measured using SECA 
body meter and portable weighing scale.  
When measuring the height, the respondents 
were asked to stand upright barefooted on a 
flat surface with their back of the heels and 
occiput against the body meter.  The height 
was measured to the nearest 0.1cm. On the 
other hand, prior to measuring the weight, the 
respondents were asked to remove their shoes 
and excess clothing. The weight was measured 
to the nearest 0.1 kg.  Body mass index was 

calculated and classified into thinness, normal, 
overweight, and obese based on age and 
gender using WHO 2007 reference.15  

Body fat was measured using Tanita 
Karada Scan body composition analyzer.  
Using the Tanita body fat percentage reference 
table for Asian adolescents based on age and 
gender, classification of underfat, overfat and 
obese was carried out.16 

For waist circumference (WC), using 
tape to the nearest 0.1cm, measurement was 
taken by locating the top of hip bone (iliac 
crest) before any measurement is taken.   Prior 
to taking the measurement, the respondents 
were asked to relax their abdomen and stand 
upright. The measurement was taken at the 
end of expiration.  For waist circumference, 
the cut-off points for abdominal obesity was 
based on Malaysian Adolescents Reference 
Table by Poh17 where waist circumference 
above 90th percentile based on age and gender 
was classified as centrally obese. 

For blood pressure measurement, a 
digital blood pressure monitor was used.  
Respondents were asked not to take any 
medications, caffeine or exercise to prevent 
false reading.  Measurement was taken after a 
rest of at least 5 minutes.  Two measurements 
were taken at an interval of one minute, from 
which their average value was calculated. In 
case of the difference between the two 
readings exceeded 5 mm Hg, one additional 
reading was taken, and the average of the 
three readings was used.18 Pre hypertension 
and hypertension was classified according to 
4th Report on the diagnosis, evaluation and 
treatment of high blood pressure in children 
and adolescents17 where cutoff point was 
based on age, gender and height. 

Only those healthy respondents with 
no physical and mentally disability, pre-
diagnosed hypertension and any illness that 
could lead to secondary hypertension were 
invited to participate in this study. 

Consent and cooperation was sought 
from Ministry of Education, schools and all 
respondents’ parents.  Ethics approval was 
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obtained from the Medical Ethics committee of 
the university.  Respondents’ participations 
were completely voluntary and confidential.   
All the data collected remained anonymous 
and confidential except to the researchers and 
research assistant who were involved directly 
in this study.   

Statistical analysis was performed 
using Statistical Package for Social Sciences 
Program (SPSS) version 22.0. The data was 
coded and entered into SPSS data file for 
descriptive and inferential analysis.  The level 
of significance was set at 5% (2 sided).  An 
initial analysis was conducted to determine 
the need to carry out separate analysis for 
both rural and urban models.  Multinomial 
logistic regression analysis was carried out to 
determine the predictors for both rural and 
urban models based on normal, pre-
hypertension and hypertension as dependent 
variables.   

 

Results 

A total of 2461 secondary school children 
participated in the study (response rate of 
97.7%) with 58.0% females, achieving the 
target sample size of 2000 to 2500 
respondents. 21.5% reported at least one 
parent with a history of hypertension. The 
prevalence of pre-hypertension was 13.2%, 
stage 1 hypertension was 12.4% and stage 2 
hypertension was 4.6%.  The prevalence of 
overweightness and obesity was 24.3%, 
elevated waist circumference was 13.5%, and 
overfat and obese was 6.7%.  Higher 
prevalence of pre-hypertension and 
hypertension was found in urban areas as 
compared to rural areas.  The prevalence of 
hypertension (stage 1 or 2) among male 
respondents was 9.4% and female 
respondents was 7.5%.  Table 1 and 2 shows 
the socio-demographic characteristics and 
nutritional status of the respondents 
according to location.  There were significant 
differences in age, gender, ethnicity, waist 
circumference, systolic blood pressure, 

diastolic blood pressure, hypertension 
between urban and rural areas.  The 
significant difference in hypertension between 
urban and rural areas had further confirmed 
that a separate model should be carried out for 
each locality to elucidate the factors 
contributing to hypertension.  

Table 3 and 4 show the results of the 
final multinomial logistic model for both urban 
and rural respondents.  Based on the urban 
model (adjusted for age), the following factors 
were associated with pre-hypertension: male 
(OR=3.61, 95% CI: 2013,6.11), parent with 
history of hypertension (OR=1.85, 95% 
CI:1.06,3.24), overweightness and obesity 
(OR=2.33, 95% CI: 1.22,4.55).  However, at the 
hypertension level, only male (OR=2.70, 95% 
CI:1.64,4.45), overweight and obese (OR=2.96, 
95% CI:1.61, 5.26) were found to be 
associated.  In additional, a higher odds ratio 
was found for elevated waist circumference of 
4.42 (95% CI:1.75,11.11) to be associated with 
hypertension. In the rural model (adjusted for 
age), five factors were found to be associated 
with pre-hypertension: male (OR=3.88, 95% 
CI:2.80,5.36), ethnic group (Chinese) 
(OR=1.95, 95% CI:1.11, 3.44), overweight and 
obese (OR=1.83, 95% CI:1.12, 2.94), elevated 
waist circumference (OR=2.54, 95% CI:1.38, 
4.54).  Similarly with pre- hypertension level, 
few variables which were consistently 
associated with hypertension were male 
gender (OR=2.7, 95% CI:1.87,3.68), ethnic 
group (Iban and Chinese) (OR=1.98, 95% 
CI:1.19,3.30; OR=2.43, 95% CI:1.34,4.40), 
overweight and obese (OR=5.29, 
95%CI:3.57,7.69), elevated waist 
circumference (RRR=1.63, 95%CI:0.38,0.99), 
with additional of parent with history of 
hypertension (OR=1.49, 95%CI:1.07,2.07), 
overfat and obese (OR=2.72, 
95%CI:1.56,4.76).  It was interesting to note 
that male, overweight and obese were 
consistently appeared to be the factors 
associated with pre-hypertension and 
hypertension for both urban and rural 
respondents.
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Table 1. Socio-demographic characteristics of the respondents according to location (N=2461) 

 Overall  

(n=2461) 

Urban  

(n=634) 

Rural  

(n=1827) 

p * 

  n  

(%) 

Mean 
(SD) 

n  

(%) 

Mean 
(SD) 

n  

(%) 

Mean 
(SD) 

 

Age (year)  14.5 
(1.50) 

 14.3 
(1.46) 

 14.5 
(1.51) 

<0.00
0 

>12 but below 
13 years  

255 (10.4)  75 
(29.4%) 

 180 
(70.6) 

 <0.00
0 

13-15 years 1469 
(59.7) 

 413 
(28.1) 

 1056 
(71.9) 

  

16-17 years 737 (29.9)  146 
(19.8) 

 591 
(80.2) 

  

Gender        
Male 1033 

(42.0) 
 306 

(29.6) 
 727 

(70.4) 
 <0.00

0 
Female 1428 

(58.0) 
 328 

(23.0) 
 1100 

(77.0) 
  

Ethnic group        
Iban 737 (29.9)  122 

(16.6) 
 615 

(83.4) 
 <0.00

0 
Malay 681 (27.7)  176 

(25.8) 
 505 

(74.2) 
  

Chinese 475 (19.3)  259 
(54.5) 

 216 
(45.5) 

  

Bidayuh 256 (10.4)  24 (9.4)  232 
(90.6) 

  

Others 312 (12.7)  53 
(17.0) 

 259 
(83.0) 

  

Parent’s history 
in hypertension 

       

Yes, one of the 
parents 

448 (18.2)  104 
(23.2) 

 344 
(76.8) 

 0.347 

Yes, both parents 80 (3.3)  23 
(28.8) 

 57 
(71.3) 

  

No 1933 
(78.5) 

 507 
(26.2) 

 1426 
(73.8) 

  

*Chi-Square test       
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Table 2. Nutritional profile of the respondents according to location (N=2461) 

 Overall  

(n=2461) 

Urban  

(n=634) 

Rural  

(n=1827) 

p  

 n  

(%) 

Mean 
(SD) 

n 

(%) 

Mean 
(SD) 

n 

(%) 

Mean 
(SD) 

 

Body Mass index  21.5 
(4.76) 

 21.3 
(4.50) 

 21.5 
(4.85) 

0.395a 

Normal 1863 
(6.1) 

 482 
(76.0) 

 1381 
(75.6) 

 0.872b 

Overweight & 
obese 

598 
(24.3) 

 152 
(24.0) 

 446 
(24.4) 

  

Waist 
circumference 

 70.6 
(15.94) 

 70.8 
(25.35) 

 70.6 
(10.93) 

0.843a 

Normal 2128 
(86.5) 

 567 
(89.4) 

 1561 
(85.4) 

 0.006b 

Centrally obese 333 
(13.5) 

 67 
(10.6) 

 266 
(14.6) 

  

Body fat %  21.2 
(6.82) 

 20.8 
(6.68) 

 21.2 
(6.87) 

0.135a 

Normal 2296 
(93.3) 

 595 
(93.8) 

 1701 
(93.1) 

 0.293b 

Overfat & Obese 165 (6.7)  39 
(6.2) 

 126 
(6.9) 

  

Systolic blood 
pressure 

 114.1 
(13.26) 

 115.5 
(13.30) 

 113.6 
(13.19) 

0.001a 

Diastolic blood 
pressure 

 65.5 
(9.28) 

 66.2 
(9.78) 

 65.3 
(9.08) 

0.033a 

Blood pressure        
Normal 1720 

(69.6) 
 415 

(65.5) 
 1305 

(71.4) 
 0.025b 

Pre-hypertension 324 
(13.2) 

 100 
(15.8) 

 224 
(12.3) 

  

Hypertension 417 
(17.0) 

 119 
(18.8) 

 298 
(16.3) 

  

Physical activity        
Inactive 1429 

(58.1) 
 370 

(58.4) 
 1059 

(58.0) 
 0.450b 

Active 1032 
(41.9) 

 264 
(41.6)             

 768 
(42.0) 

  

aindependent t-test; bChi-Square test 
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Table 3. Multivariate Multinomial Logistics Regression Model Investigating Predictors of Pre-
hypertension and Hypertension (Urban model) 

Adjusted for age; OR= Odds Ratio 

 

Characteristic 

 

Categories 

Urban 

Pre-hypertension Hypertension 

OR (95% CI) P value OR (95% CI) P value 

Sex      
 Male 3.61  

(2.13,6.11) 
 2.70 

(1.64,4.45) 
<0.0001 

 Female Reference 
group 

   

Ethnic group      

 Iban     

 Chinese     

 Malay     

 Others     

 Bidayuh Reference 
group 

   

Parent with 
history of 
hypertension 

     

 Yes 1.85  
(1.06, 3.24) 

0.031   

 No Reference 
group 

   

Body Mass Index      
 Normal Reference 

group 
   

 Overweight 
and obese 

2.33  
(1.22,4.55) 

0.011 2.96 
(1.61,5.26) 

<0.0001 

Waist 
circumference 

     

 Normal Reference 
group 

   

 Centrally 
obese 

  4.42 (1.75, 
11.11) 

0.001 

Body fat      
 Normal Reference 

group 
   

 Overfat and 
Obese 
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Table 4. Multivariate Multinomial Logistics Regression Model Investigating Predictors of Pre-
hypertension and Hypertension (Rural model) 

Adjusted for age; OR= Odds Ratio 

 

Discussion 

This study was designed to determine the 
factors associated with pre-hypertension and 
hypertension among adolescents aged 12-17 
years in urban and rural communities of 
Sarawak, Malaysia.  This study is a preliminary 
attempt to gain an insight to the prevalence of 
pre-hypertension and hypertension among 

the adolescence population of Sarawak and its 
epidemiological trends. Although the 
prevalence of hypertension continues to rise 
in Malaysia, it remains widely unreported at 
the state level compared to the existing 
findings at the national level.  The findings of 
this study could be useful in the planning and 
developing of intervention programs for both 

 

Characteristic 

 

Categories 

Rural 

Pre-hypertension Hypertension 

OR (95% CI) P value OR (95% CI) P value 

Sex      
 Male 3.88 (2.80,5.36) <0.0001 2.70 (1.97, 3.68) <0.0001 
 Female     
Ethnic group      
 Iban   1.98 (1.19,3.30) 0.009 
 Chinese 1.95 (1.11,3.44) 0.021 2.43 (1.34,4.40) 0.003 
 Malay     
 Others     
 Bidayuh     
Parent with 
history of 
hypertension 

     

 Yes   1.49 (1.07,2.07) 0.017 
 No     
Body Mass 
Index 

     

 Normal     
 Overweight 

and obese 
1.83(1.12, 2.94) 0.014 5.29 (3.57, 7.69) <0.0001 

Waist 
circumference 

     

 Normal     
 Centrally obese 2.54 (1.38, 4.54) 0.002 1.63 (1.01,2.63) 0.044 
Body fat      
 Normal   2.72 (1.56,4.67) <0.0001 
 Overfat and 

Obese 
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prevention and control of cardiovascular 
disease related to hypertension. 

The study indicated that the prevalence 
of pre-hypertension and hypertension for the 
whole study population was 13.2% and 
17.0%.  These findings are not different from 
local studies where the prevalence of 
hypertension among urban adolescence in 
Peninsular Malaysia was 11.6% to 33.1%.9,19  
In developing countries such as Nigeria and 
Ghana, the prevalence of pre-hypertension can 
be as high as 32.3 to 33.2%, however the 
prevalence of hypertension remains as low as 
4.0 – 4.4%.20,21  Despite having lower 
prevalence of hypertension than other studies, 
adolescent pre-hypertension is a strong 
predictor of hypertension in adults22, and its 
progression from pre hypertension was found 
to be fast among certain ethnic groups, such as 
African Americans in the USA.23 In an urban 
and rural comparison, higher prevalence of 
pre-hypertension and hypertension was found 
in urban areas in this study, consistent with 
findings of other studies elsewhere.24  This 
suggests that the lifestyle in urban areas 
remains the contributing factor to increasing 
prevalence of hypertension.  Adolescents in 
the rural areas are not totally protected from 
elevation of blood pressure where the 
prevalence for pre-hypertension was reported 
to be 12.1% and hypertension 16.3%, 
indicating a potential public health burden 
among the rural communities.   

After adjusting for age, male, 
overweight and obese remained the 
contributing factor for all models (both urban 
and rural, and pre-hypertension and 
hypertension).  This study revealed that males 
had higher prevalence of elevated blood 
pressure than females, consistent with other 
studies20,21,24. Although there was no 
significant difference in overweight and obese 
between males and females in both urban and 
rural area, there was a slightly higher 
prevalence of overweight and obese among 
males (25.5%) compared to females (23.5%).  
This may indicate there is an association 
between elevated blood pressure and obesity.     

The effect of body mass index on high 
blood pressure has been evidenced in many 
studies3,7.  The urban and rural respondents in 
this study were reported to have a prevalence 
of overweight and obesity of 24.0 to 24.4%.  
This may be due to the availability of high fat 
diet and sedentary lifestyles. Progress of 
urbanization has contributed to higher socio-
economic activities which improve the 
standard of living of rural dwellers.  However, 
improvement of socio-economic status may 
also encourage the adaptation of unhealthy 
lifestyles.   

Our result showed that waist 
circumference was a significant factor 
contributing to pre-hypertension for rural 
respondents and hypertension for both urban 
and rural respondents.  Visceral fat as 
measured by waist circumference can be a 
good predictor for elevated blood pressure, as 
demonstrated by Lee et al.23 that waist 
circumference has a strong correlation with 
systolic and diastolic blood pressure among 
obese children.  It was further explored by 
Burgos et al.26 that visceral fat exerts greater 
influence in systolic blood pressure compared 
to diastolic blood pressure.   

Parent’s history with hypertension is 
another important factor that was found to be 
significantly associated with pre-hypertension 
in urban area and hypertension in rural area.  
The odds ratio was found to be below 2 times 
(1.85 times and 1.49 times respectively).  
Family history of hypertension is an important 
non-modifiable risk factor for elevated blood 
pressure, evidenced in many family studies27, 
where positive family history was found to 
double the risk for elevated blood pressure 
compared to those with negative family 
history.  It was explained that such a pattern 
was found due to increased proximal renal 
sodium reabsorption, genetic traits that 
involves high sodium-lithium counter-
transport, high uric acid, and elevated plasma 
insulin concentration27,28. Therefore, 
adolescents with hypertensive parents should 
be screened earlier and closely monitored.   
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Among the ethnic groups, Iban and 
Chinese respondents had the highest 
prevalence of pre-hypertension, hypertension, 
overweight and obese, and centrally obese.  
One possible explanation is higher prevalence 
of elevated blood pressure was associated 
with higher prevalence of overweight and 
obese and elevated visceral fat.  This finding is 
consistent with the adult study carried out by 
Rampal et al8 where higher prevalence of 
elevated blood pressure was observed among 
the indigenous Sarawakian (including Iban) 
and Chinese.  Although there is uncertainty as 
to how such a difference was observed for 
both adolescents and adults, the findings 
indicate that there is an increasing trend 
towards hypertension among the indigenous 
and Chinese adolescents in Sarawak as they 
age into adulthood.  Interestingly, the findings 
indicate a higher prevalence of hypertension 
among Iban and Chinese in rural areas, but 
such findings were not present in the urban 
areas.  This observation was consistent with a 
study by Ahmed et al29 where the researchers 
believe it could be attributed to a rise in 
urbanized life-style in the rural communities, 
particularly the increase of fast food outlets 
and availability of high calories foods.  And it 
was also found out the prevalence of overfat, 
overweight and obesity, centrally obese was 
high among rural Iban respondents.   

Due to the nature of cross-sectional 
study, this study was not able to analyze the 
cause and effect relationship between the 
independent and dependent variables. In 
addition, the ascertainment of elevated blood 
pressure was based on one visit; therefore, 
results need to be interpreted with caution.   

 

Conclusion 

In conclusion, although the prevalence 
of pre-hypertension and hypertension was 
found to be different between urban and rural 
areas, gender and obesity were found to be 
associated with elevated blood pressure 
regardless. Nevertheless, other factors such as 
age, central-obesity, parent with 
hypertension, ethnicity and overfat should be 

taken into consideration as well in future 
intervention.   Due to the fact that 
hypertension in adolescents can proceed to 
adulthood, there is a need to emphasize earlier 
detection and intervention among 
adolescents. 

 

Acknowledgement 

We are grateful to all participants, teachers 
and the relevant authorities who have 
supported and made this research successful. 

Declarations  

This is to inform that we do not have any 
conflicts of interest in relation to the above 
research.  The project was conducted in 
accordance to ethics guidelines established for 
human subjects and animal welfare.  We also 
agreed to transfer all the copyrights to the 
journal for publication.  This manuscript is our 
own work, it is not under consideration by 
another journal, and this material has not been 
previously published. 

Authors’ contributions 

CWL, CCT, and HH conceived of the project and 
designed the research component. CWL, CCT 
and GKWF supervised the implementation of 
the field research and data management. CWL 
and HH performed the statistical analyses. 
CWL drafted the manuscript, with inputs from 
CCT, HH, and GKWF. All authors read and 
approved the final version of the manuscript. 

Conflict of interest: No competing interests. 

Financial support  

This research is funded by Fundamental 
Research Grant Scheme by the Malaysia 
Ministry of Higher Education.   

Consent for publication 

Participants’ consent was obtained for the 
purposes of publishing the findings from the 
study. All the authors consented to the study 
results to be published in the form presented 
in the final version of this manuscript. 

Ethics approval and consent to participate 



                                                            Hypertension and its factors among adolescents of Sarawak, Malaysia 

Turk J Public Health 2020;18(1)  37 

Consent and cooperation was sought from 
Ministry of Education, schools and all 
respondents’ parents.  Ethics approval was 
obtained from the Medical Ethics committee of 
the university [UNIMAS/NC-21.02/03-
02(71)].  Respondents’ participations were 
completely voluntary and confidential. 

 

References  

1. World Health Organization.  Interim 
Report of the Commission on Ending 
Childhood Obesity.  Geneva, WHO. 
2015. http://www.who.int/end-
childhood-obesity/commission-
ending-childhood-obesiyt-interim-
report.pdf?au=1.  Accessed 15 Jan 
2017. 

2. de Onis M, Blossner M, Borghi E. Global 
prevalence and trends of overweight 
and obesity among preschool children.  
Am J Clin Nutr 2010;92:1257-1264. 

3. Singh AS, Mulder C, Twisk JW, van 
Macchelen W, Chinapaw MJ.  Tracking 
of childhood overweight into 
adulthood: a systematic review of the 
literature.  Obes Rev 2008;9(5):474-
488. 

4. Din-Dzietham R, Liu Y, Bielo MV, 
Shamsa F.  High blood pressure trends 
in children and adolescents in national 
surveys, 1963-2002.   Circulation 
2007;116(13):1488-1496. 

5. Chen X, Wang Y.  Tracking of blood 
pressure from childhood to adulthood 
: a systematic review and meta-
regression analysis.  Circulation 
2008;117(25):3171-3180. 

6. Flynn JT.  Evaluation and management 
of hypertension in childhood.  Prog 
Pediatr Cardiol 2001;12(2):177-188. 

7. Freeman DS, Goodman A, Contreras 
OA, DasMahapatra P, Srinivasa SR, 
Berenson GS. Secular trends in BMI 
and blood pressure among children 
and adolescents: The Bogalusa Heart 
Study.  Pediatrics 2012;130(1): e159-
e166. 

8. Rampal S, Mahadeva S, Guallar E, A 
Bulgiba, Rosmawati M, Ramlee R, 
Mohamad Taha A, Rampal L.  Ethnic 
differences in the prevalence of 
metabolic syndrome : Results from a 
multi-ethnic population-based survey 
in Malaysia. PLOS ONE 
2012;7(9):e46365, 2012. 

9. Muhammad Yazid J, Aisha Fadhilah AA, 
Noorasekin S, Nurshadia S, Zahurin M, 
Fatimah H.  One in five 
overweight/obese adolescents in the 
community has metabolic 
syndrome.  Journal of Health and 
Translational Medicine 
2013;16(Special Edition).  

10. Chorin E, Hassidim A, Hartal M, 
Havakuk O, Flint N, Ziy-Baran T, Arbel 
Y. Trends in adolescents obesity and 
the association between BMI and 
blood pressure: a cross-sectional 
study in 714,922 healthy teenagers.  
Am J Hypertens 2015;28(9):1157-
1163. 

11. Stabouli S, Kotsis V, Papamichael C, 
Constantopoulos A, Zakopoulos N.  
Adolescent obesity is associated with 
high ambulatory blood pressure and 
increased carotid intimal-medial 
thickness.  J Pediatr 2005;147(5):651-
656. 

12. Carson V, Iannotti RJ, Pickett W, 
Janssen I.  Urban and rural differences 
in sedentary behavior among 
American and Canadian youth.  Health 
Place 2011;17(4):920-928. 

13. Krejcie RV, Morgan DW. Determining 
Sample Size for Research Activities. 
Educational and Psychological 
Measurement 1970; 30: 607-610. 

14. Ainsworth BE, Haskell WL, Whitt MC, 
Herrmann SD, Meckes N, Bassett DR Jr, 
et al. Compendium of Physical 
Activities: A Second Update of Codes 
and MET Values. Med Sci Sports Exerc 
2011; 43 (8): 1575-1581.  

15. WHO. BMI-for-age (5-19 years). 2007. 
http://www.who.int/growthref/who
2007_bmi_for_age/en/.  Accessed 25 
Jan 2017. 

http://www.who.int/end-childhood-obesity/commission-ending-childhood-obesiyt-interim-report.pdf?au=1
http://www.who.int/end-childhood-obesity/commission-ending-childhood-obesiyt-interim-report.pdf?au=1
http://www.who.int/end-childhood-obesity/commission-ending-childhood-obesiyt-interim-report.pdf?au=1
http://www.who.int/end-childhood-obesity/commission-ending-childhood-obesiyt-interim-report.pdf?au=1
http://www.who.int/growthref/who2007_bmi_for_age/en/
http://www.who.int/growthref/who2007_bmi_for_age/en/


                                                            Hypertension and its factors among adolescents of Sarawak, Malaysia 

Turk J Public Health 2020;18(1)  38 

16. Tanita. Asian Healthy Body Fat Ranges 
for Children. [internet]. 2011 [cited 
2015 Nov 24]. Available from  
http://www.tanita.co.kr/download/B
ody_Fat_Ranges_ for_Children. 
Body_Fat_and_Visceral_Fat_Section.pd
f. 

17. Poh BK, Jannah AN, Chong LK, Ruzita 
AT, Noor Ismail M, McCarthy D. Waist 
circumference percentile curves for 
Malaysian children and adolescents 
aged 6.0-16.9 years. Int J Pediatr Obes 
2011; 6: 229-235. 

18. National High Blood Pressure 
Education Program Working Group on 
Children and Adolescents. The Fourth 
Report on the Diagnosis, Evaluation, 
and Treatment of High Blood Pressure 
in Children and Adolescents. 
Pediatrics 2004; 114(2): 555-576. 

19. Rampal L, Ng KC, Izzati IN, Izzati ZF, 
Nazrul IM, Faisal I, Zainiyah SS. 
Prevalence of hypertension among 
Malay adolescents in Putrajaya 
secondary schools, Malaysia, 2010. 
Malaysian Journal of Medicine and 
Health Sciences 2011; 7(2):53-60. 

20. Afrifa-Anane E, Agyemang C, Codjoe 
SNA, Ogedegbe G., de Graft Aikins A. 
The association of physical activity, 
body mass index and the blood 
pressure levels among urban poor 
youth in Accra, Ghana. BMC Public 
Health 2015;15:269. 
doi:10.1186/s12889-015-1546-3. 

21. Odunaiya NA, Louw QA, Grimmer KA.  
Are lifestyle cardiovascular disease 
risk factors associated with pre-
hypertension in 15-18 years rural 
Nigerian youth? A cross-sectional 
study.  BMC Cardiovascular Disorders 
2015;15:144. doi: 10.1186/s12872-
015-0134-x.  

22. Chen X, Wang Y.  Tracking of blood 
pressure from childhood to adulthood: 
a systematic review and meta 
regression analysis.  Circulation 
2008;117:3171-3318. 

23. Selassie A, Wagner CS, Laken ML, 
Ferguson ML, Ferdinand KC, Egan BM.  

Progression is accelerated from pre 
hypertension to hypertension in black 
adolescents.  Hypertension 
2011;58:579-587. 

24. Ejike CECC, Ugwu CE, Ezeanyika LUS, 
Olayemi AT.  Blood pressure patterns 
in relation to geographical area of 
residence : a cross-sectional study of 
adolescents in Kogi state, Nigeria.  
BMC Public Health 2008:8:4. Doi: 
10.1186/1471-2458-8-411. 

25. Lee S, Bacha F, Gungor N, Arslanian S.  
Comparison of different definitions of 
pediatric metabolic syndrome: 
relation to abdominal adiposity, 
insulin resistance, adiponectin, and 
inflammatory biomarkers.  J Pediatr. 
2008;152(2):177-184. 

26. Burgos MS, Burgos LT, Camargo MD, 
Franke SIR, Pra D, da Silva AMV, 
Borges TS, Todendi PF, Reckziegel MB, 
Reuter CP.  Relationship between 
anthropometric measures and 
cardiovascular risk factors in children 
and adolescents.  Arq Bras Cardiol 
2013;101(4):288-296. 

27. Barlassina C, Lanzani C, Manunta P, 
Bianchi G.  Genetics of essential 
hypertension: from families to genes.  J 
Am Soc Neephrol: JASN.  2002;13 
Suppl 3:S155-164. 

28. Simsolo RB, Romo MM, Rabinovich L, 
Bonanno M, Grunfeld B.  Family 
history of essential hypertension 
versus obesity as risk factors for 
hypertension in adolescents.  Am J 
Hypertens  1999;12(3):260-263. 

29. Ahmed MS, Chidozie UN, Saverio S, 
Ngianga-Bakwin K, Olalekan A. 
Prevalence of Hypertension in Low- 
and Middle-Income Countries A 
Systematic Review and Meta-Analysis.  
Medicine 2015;94(50): e1959. doi: 
10.1097/MD.0000000000001959. 
 


