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����	��
� Obesity can create various health problems, one of which is hypertension. Many studies show a 

relationship between obesity and hypertension, however few reports on Indonesia. This paper assessed the risk of 

obesity based on body mass index (BMI) and abdominal circumference against the prehypertension in Indonesia. 

����	
�� For this analysis we used data from a cross sectional of Basic Health Research in Indonesia ('
�������) 

2007. Analysis was carried out among 18�60 years old subjects. Criteria for prehypertension refers to Joint 

National Committee on Prevention, Detection, Evaluation, And Treatment of High Blood Pressure, USA (JNC 7), 

whereas the overweight and obesity criteria refer to the Western Pacific Region of WHO (WPRO) 2000.  

�������� Of the total 2884 subjects, consisted of 57.6% prehypertension and 42.4% normal blood pressure. 

Overweight than normal BMI subjects had 15% higher risk of prehypertension [adjusted relative risk (RRa)=1.15; 

95% confidence interval (CI)=1.06�1.24], while obese than normal subjects had 25% increase risk of 

prehypertension (RRa=1.25; 95% CI=1; 16�1.34). Furthermore, those who had high than normal level of LDL had 

11% more prehypertension risk (RRa=1.11; 95% CI=0.99�1.24). 

�	������	�� Higher body mass index, and higher LDL may increase prehypertension risk. Monitoring of body 

weight and LDL level control routinely recommended. !�
��������
��
������
������ ����!"# 
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Obesity may create various health problems, 

among other, is hypertension. The latest data 

from the Health Research Association in 2007 

showed that hypertension prevalence rate in 

Indonesia is quite high, at 31.7%. In Indonesia, 

hypertension is the number 3 cause of death 

from all categories of disease, after stroke and 

tuberculosis. The prevalence of overweight at 

age 15 years and over was 8.8% and obesity 

was 19.1%.1  

Many studies have shown an association 

between overweight and increased blood 

pressure.2,3,4 There are few reports linking 

overweight and obesity to the risk of prehyper� 

tension in Indonesia. In the framework of 

prevention before becoming hypertension, an 

analysis of obesity risk against prehypertension 

becomes important. 

This paper presents an assessment risk of 

overweight and obesity based on body mass 

index (BMI), abdominal circumference and 

several other factors to on prehypertension risk 

in Indonesia.  

 

�� �!"#  

The study was cross�sectional study using data 

sources from the Basic Health Research 

('
�������) in 2007.  '
������� performed basic 

health data collection that includes the data of 

disease, risk factors, and measurement, physical 

examination and biomedical examination.  

'
������� is a national scale survey. The sample 

represents the population of Indonesia, from 33 

provinces and 440 districts (from total 456 

districts).  Calculation of samples was done by 

two stage sampling method.  Stage 1 was to 

determine households which subsequently 

selects from a simple random sampling. Stage 2 

determined all household members in selected 

households to do interview and physical 

measured. Total sample of '
������� 2007 

which interviewed were 972 989 samples.  

Biomedical measurement sample were members 

of households living in census blocks with 

urban classification. Blood sampling was done 

on all household members aged > 1 year, from 

selected households in selected urban census 

blocks in accordance 4340�
4 2007. The 

series of sample collection were: from the urban 

census blocks were selected on 4340�
4 2007, 

selected some 15% of the total urban census 

blocks. Blood samples were taken from all 

households members (except infants) who 

signed informed consent. Blood sampling was 

not performed in a sick household member, 

history of bleeding and the use of blood 

thinning medications regularly. Total biome� 

dical samples aged > 1 year was 26 919. The 

examination of blood glucose levels was done 

on household members aged > 15 years and a 

pregnant woman was excluded. Total samples 

of blood glucose examination was 19 114. 

Of the total sample available, the selection was 

conducted based on the inclusion criteria of 

aged 18 to 60 years, had never been diagnosed 

with hypertension by health professional or 

based on the measurement of blood pressure, 

were not taking antihypertensive drugs, not 

being pregnant, do not suffer from heart disease 

and not suffer a stroke. The number of samples 

which ready to analyze was 2884. 

Criteria for prehypertension refers to Joint 

National Committee on Prevention, Detection, 

Evaluation, And Treatment of High Blood 

Pressure, USA (JNC 7),5 whereas the 

overweight and obesity criteria refer to the 

Western Pacific Region of HO (WPRO) 2000.6 

In '
������� 2007, blood pressure was 

measured using a digital pressure meter 

validated by standard measurement of a 

mercury sphygmomanometer.  

Blood pressure measurement is performed at 

least 2 times. If the results of these two 

measurements differ by more than 10 mmHg 

compared to the first measurement, the third 

measurement was carried out. Two 

measurements with the smallest difference is 

calculated as the average blood pressure 

measurement results. Pre� hypertension criteria 

used as a determination of cases referred to the 

criteria of JNC 7, i.e. systolic blood pressure 

measurements (SBP) 120�139 mmHg or 
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diastolic blood pressure (DBP) 80�89 mmHg. 

Criteria for normotensi is SBP <120 mmHg and 

DBP <80 mmHg.5  

Nutritional status was assessed by body mass 

index (BMI) and abdominal circumference. 

BMI is calculated based on body weight and 

height with the following formula: weight (kg) / 

height (m) 2. Body weight was measured using a 

digital weight scale with a precision of 0.1 kg, 

while height used microtoise with 0.1 cm 

precision. Characteristic of BMI in this analysis 

refers to the WPRO 2000 with the following 

criteria: normal category (BMI 18.5�22.9), 

overweight (BMI 23.0 � 24.9), obese (BMI> = 

25.0).6 The size of abdominal circumference is 

used to determine central obesity. Limitation of 

central obesity status was  90 cm or more for 

men and 80 cm or more for women. Abdominal 

circumference was measured with a fiberglass 

measuring devices with precision of 0.1 cm.7 

Examination of blood sugar was carried out by 

health workers in hospitals and medical 

laboratories. Subjects were fasting 10�14 hours, 

then they were given an oral glucose load of 75 

grams (300 calories), then the blood was 

withdrawn. Patients who have a history of 

Diabetes Mellitus (confirmed by the physician 

coordinator of the laboratory team), were given 

a liquid diet of 300 calories. Venous blood 

sample was withdrawn 15 cc after 2 hours of 

loading. DM criteria were blood glucose ≥ 200 

mg / dL and no DM <200 mg/dL.8  

Blood cholesterol is categorized into two: ≤ 200 

mg / dL and> 200 mg / dL, HDL levels are 

categorized into normal if > 55 mg / dL for men 

and > 65 mg / dL for women and low if ≤ 55 mg 

/ dL for men and ≤ 65 mg / dL for women. LDL 

levels are categorized into normal if <150 mg / 

dL and high if ≥ 150 mg / dL. 

Consumption behavior (fiber, salty foods, fatty 

foods, and caffeine), smoking behavior and 

physical activity were collected by interview 

using a structured questionnaire. To get the 

same perception, at the time of the interview 

display card regarding the classification of 

physical activity and consumption of servings 

of fruit and vegetable fiber was used. 

Consumption of fiber is divided into 2 

categories, insufficient consumption if fibers 

with a composite indicator of the portion and 

frequency of fruit and vegetable consumption 

was <4 servings a day and <7 days a week. 

Sufficient if consumption of fiber composite 

indicator of the portion and frequency of 

consumption of fruits and vegetables was ≥ 4 

servings a day and 7 days a week. Consumption 

of salty foods, fatty and caffeine were 

categorized into 3: almost never if the 

respondent usually eat these foods less than 3 

times per month or never consumed, not every 

day when respondents consume these foods 1�6 

times per week, and every day if they consume 

the food ≥ 1 time per day. 

Smoking behavior is categorized into never if 

subjects had never smoked at all, once when the 

respondent in the past month but previously did 

not smoke, active if the respondent smoked in 

the past month daily or occasionally. 

Physical activity is categorized into adequate 

and inadequate. Activities were categorized into 

adequate if the activities were performed 

continuously for at least 10 minutes in an 

activity without interruption and in a cumulative 

150 minutes for five days a week. In addition to 

frequency, intensity data collection was also 

carried, i.e. the number of days to do activity 

'heavy', 'medium' and 'walk'. The calculation of 

the number of minutes of physical activity in a 

week also consider the type of activities 

undertaken, in which such weight was given to 

certain  activity, one for the activities 'heavy' 

four times, the activity of 'being' twice on the 

activities of 'light' or a leisurely stroll. Age is 

categorized into 3 namely 18�29 years, 30�40 

years and 41�60 years.  

In this study, the entire analysis is based on the 

total sample of household members after the 

missing values and outliers were removed. Total 

sample was amputated by: 1) measurement 

variables of age group 18�60 years old, 2) blood 

pressure measurement variable of normotensi 

and prehypertension category, 3) weight, height 

and abdominal circumference variables, 4) 

biomedical test results variable, 5) consumption 

behavior, physical activity and smoking 

behavior variable. The level of obesity risk 

based on BMI and abdominal circumference 

categories as well as other risk factors against 
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prehypertension was determined by Cox 

regression. If the results of bivariate analysis of 

the value of P <0.25, risk factors can be 

considered as a candidate in a multivariate 

analysis to determine the strongest risk factor 

for the occurrence of prehypertension. Data 

analysis was performed using the program Stata 

version 9. 

This study has received ethical approval from 

the Ethics Committee for Health Research, 

Health Research and Development Agency, 

Ministry of Health Republic of Indonesia. �

�

�

��#$% #��

�

Number of total '
������� subjects aged 18�60 

years old was 367870. Following inclusion 

criteria and completeness of data for this 

assessment, the number of subjects was 2884
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Table 1. Obesity, blood biochemistry, eating habit, physical activity, smoking habit and risk 

of prehypertension 

  Normal Prehypertension Crude 95%   

 (n=1224) (n=1660) relative confidence P 

  n % n % risk interval   

Abdominal circumference        

  Normal 966 43.6 1248 56.4 1.00 Reference  

  Central obesity 258 38.5 412 61.5 1.09 0.98�1.22 0.126 

Blood glucose level        

  Less than 200 mg/dL 1190 42.8 1592 57.2 1.00 Reference  

  200 mg/dL or more 34 33.3 68 66.7 1.50 0.98�2.27 0.073 

HDL        

  Normal 89 42.9 118 57.1 1.00 Reference  

  Low 1135 42.4 1542 57.6 1.02 0.77�1.36 0.941 

Cholesterol        

  Normal 804 44.7 993 55.3 1.00 Reference  

  High 420 38.6 667 61.4 1.29 1.10�1.49 0.002 

Fiber consumption         

  Adequate  24 51.1 23 48.9 1.00 Reference  

  Inadequate  1200 42.3 1637 57.7 1.42 0.80�2.53 0.290 

Salty food consumption         

  Almost never  303 42.4 411 57.6 1.00 Reference  

  Not everyday 607 41.9 840 58.1 1.01 0.89�1.14 0.888 

  Everyday  314 43.4 409 56.6 0.98 0.86�1.13 0.803 

Fatty food consumption         

  Almost never  392 43.2 515 56.8 1.00 Reference  

  Not everyday 629 41.1 901 58.9 1.04 0.93�1.16 0.509 

  Everyday  203 45.6 242 54.4 0.96 0.82�1.12 0.580 

Caffeine consumption        

  Almost never  627 45.3 758 54.7 1.00 Reference  

  Not everyday 177 38.6 282 61.4 1.12 0.98�1.29 0.097 

  Everyday  420 40.4 620 59.6 1.09 0.98�1.21 0.114 

Physical activity         

  Adequate  961 42.0 1327 58.0 1.00 Reference  

  Inadequate 263 44.1 333 55.9 0.97 0.76�1.10 0.374 

Smoking habit         

  Never  834 45.6 994 54.4 1.00 Reference  

  Occasionally 28 29.5 67 70.5 1.30 1.01�1.66 0.039 

  Active  362 37.7 599 62.3 1.15 1.04�1.27 0.008 
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of the total 2884 subjects, 1660 (57.6%) were 

prehypertension and 1224 (42.4%) were normal 

blood pressure.  

 

Table 1 shows that prehypertension and normal 

blood pressure subjects were similarly 

distributed with respect of fiber consumption, 

salty food consumption, and physical activity. 

Those who had central obesity abdominal 

circumference, blood glucose level of 200 

mg/dL or more, hypercholesterolemia, consu� 

med caffeine, and smoking habit were more 

likely had higher prehypertension risk than their 

reference groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 which is the final model shows that 

there are four dominant factors that increase 

prehypertension. These factors were BMI, age, 

gender and LDL cholesterol levels. Compared 

with the normal BMI, overweight and obese 

subjects had 15% and 25% more risk 

Prehypertension risk. The analysis also shows 

the proportion of prehypertension began to 

increase in the age group of 30�40 years and 

they are at higher risk in age 40 years or over. 

Male than female subjects were had 23% to 

experience prehypertension. In addition, those 

who had high than normal blood LDL levels 

had 11% more prehypertension risk. 

�

�

�

�

"&#�$##&!'��

There are limitations of this assessment, among 

others; it cannot infer cause and effect 

relationship to the occurrence of prehyper� 

tension. The '
������� 2007 was a cross 

sectional study.  

America and Israel published the relationship 

between obesity and prehypertension, both in 

the general population and limited  

populations.9,10,11 The difference with our 

assessment is that the analysis was performed 

for the population in the state of Indonesia, 

which is one of Asia, thus indicators of over� 

 

 

Table 2. Relationship between obesity factor based on BMI, LDL level, age and risk of 

prehypertension 

  Normal Prehypertension Adjusted  95%   

 (n=1224) (n=1660) relative  confidence P 

  n % n % risk* interval   

Body mass index         

  Normal 789 47.5 873 52.5 1.00 Reference  

  Overweight 202 37.8 333 62.2 1.15 1.06�1.24 0.001 

  Obese 233 33.9 454 66.1 1.25 1.16�1.34 0.000 

Age          

 18�29 years 513 51.6 482 48.4 1.00 Reference  

 30�40 years 406 41.7 567 58.3 1.14 1.05�1.24 0.002 

 41�60 years 305 33.3 611 66.7 1.30 1.19�1.40 0.000 

Gender         

  Female 740 47.6 814 52.4 1.00 Reference  

  Male 484 36.4 846 63.6 1.23 1.16�1.31 0.000 

LDL        

  Normal 987 44.2 1247 55.8 1.00 Reference  

  High  237 36.5 413 63.5 1.11 0.99�1.24 0.076 

*Adjusted each other among risk factors listed on this Table 
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weight, obesity and central obesity use 

indicators for Asian population.6  

Our finding shows that the relationship between 

abdominal circumference and prehypertension 

was not significant (P = 0.126). Based on BMI, 

overweight may increase the risk of becoming 

prehypertension, and obesity increase the risk of 

becoming prehypertension. This result is 

consistent with previous research that proves 

the relationship of BMI with increased blood 

pressure in borderline category (130�159/85�99 

mmHg). Overweight and obese people have a 

risk of 1.85 times and 2.52 times to substan� 

tially increase blood pressure than people who 

are not obese.12   

This is consistent with the results of this 

research. Men have a risk of prehypertension 

1.23 times (95% CI = 1.16 to 1.31) than women. 

DBP and SBP will increase with increasing age.  

Research on adults aged 30�55 years in the New 

Week stated there is significant correlation 

between age and SBP, and SBP DBP / DBP. 

Each additional 1 year of age will increase by 

0.493 mmHg SBP and DBP as much as 0.189 

mmHg.4 combination of these changes due to 

blood vessel stiffness and decreased flexibility 

of the arteries that lead to increased pulse 

pressure in accordance with age.14,15 Blood 

sugar levels, levels of total cholesterol and high 

LDL levels increase the risk of consecutive 

prehypertension of 1.50 times (95% CI = 0.98 

to 2.27), 1.29 times (95% CI = 1,10 � 1.49) and 

1.11 times (95% CI = 0.99 to 1.24). Linkages 

between prehypertension with blood sugar 

levels, levels of total cholesterol and LDL levels 

as a profile of CVD risk factors ever conducted 

in Israel with a big risk is similar to the results 

of this research.11 Obesity is almost always 

accompanied by insulin resistance or diabetes.  

Among several hypothetical mechanisms 

linking obesity with hypertension, there are two 

recurring themes. The first is the role of 

excessive sodium retention, mediated by 

sympathetic nerve traffic to the kidney, fat due 

to changes in renal function, increased 

production of aldosterone, and / or the effect of 

the kidney in improving insulin. The second is 

the sympathetic nervous system activation 

mediated by fat itself or with repeated episodes 

of hypoxemia during sleep apnea.16 Based on 

the lifestyle known that a low fiber consumption 

habits and history of smoking may increase the 

risk prehypertension. Research in the United 

States reported the association of fiber 

consumption with prehypertension. The results 

of this study predicted the existence of other 

components in fruit that can lower blood 

pressure.17 Potassium and magnesium are found 

in many fruits and vegetables can help control 

the blood pressure.18 Smoking can cause 

stiffness in the artery and can survive for a 

decade after quitting smoking. The incidence of 

hypertension increased among those who 

smoked 15 cigarettes or more per day.19 

Smoking can cause the heart to work harder so 

that it can increase blood pressure. Toxic 

chemicals are inhaled through a cigarette like 

nicotine and carbon monoxide into the 

bloodstream can damage the endothelial lining 

of the arteries and lead the process of 

atherosclerosis and high blood pressure. 

Smoking also can increase heart rate and 

oxygen demand to be supplied to the heart 

muscles. Smoking habits in patients with high 

blood pressure increasing the risk of damage to 

blood vessels arteri.20 Habit of eating salty 

foods, fatty foods and caffeine and physical 

activity did not show a tendency to increase the 

risk prehypertension. The discrepancy between 

the results of this study with a theory that had 

been believed, where physical inactivity it will 

minimize the risk of increased blood pressure, 

possibly because of the activities referred to in 

this research is a common activity performed by 

the subjects of everyday life, and not the 

activity in the form of physical exercise such as 

regular exercise. As a result the body has to 

adjust and related activities as risk factors for 

increased blood pressure to be weak. 

In conclusion, higher body mass index, older 

age, male, and higher LDL may increase 

prehypertension risk. Monitoring of body 

weight and LDL level control routinely 

recommended. 

 

����	���
�������

We thank all respondents for their participation 

in the Basic Health Research. We also thank to 



������������	�
��
������� ��������������������������������������������������
���������������������
���

 

 

27 

the National Institute for Health and Research 

Development and Bastaman Basuki for their 

expert technical assistance. 

 

��(���'��# 

1.� Ministry of Health of Indonesia. Report on 

basic health research in Indonesia 2007. 

Jakarta. National Institute of Health Research 

and Development. 2008. Indonesian.  

2.� Neter JE, Stam BE, Kok FJ, et al.. Influence of 

weight reduction on blood pressure: A meta�

analysis of randomized controlled trials. 

Hypertension 2003;42:878�84. 

3.� Pickering TG. New Guidelines on diet and 

blood pressure. Hypertension 2006;47: 135�6. 

4.� Harahap H, Hardinsyah, Setiawan B, et al. 

Relationship between body mass index, gender, 

age, blood group and family history on 

hypertension in government employee at ������

����. PGM 2008;31:51�58. Indonesian.  

5.� Joint National Committee On Prevention, 

Detection, Evaluation, and Treatment of High 

Blood Pressure. The seventh report of the joint 

national committee on prevention, detection, 

evaluation, and treatment of high blood 

pressure. JAMA. 2003;289:2560�72. 

6.� Anuurad E, Shiwaku K, Nogi A, et al.  The new 

BMI criteria for Asians by the regional office 

for the Western Pacific region of WHO are 

suitable for screening of overweight to prevent 

metabolic syndrome in elder Japanese workers. 

J Occupat Health. 2003;45:335�43. 

7.� WHO Surveillance of Major Non�

communicable Diseases in South�East Asia 

Region, Report of an Inter�country Consul� 

tation in Report on basic health research in 

Indonesia 2007. 2008. Indonesian.  

8.� PERKENI. Prevention and management on 

Type 2 Diabetes mellitus in Indonesia.  Jakarta. 

Indonesian Endocrionology Association (PER� 

KENI). 2006. Indonesian.  

 

9.� Greenlund KJ, Croft JB, Mensah GA. 

Prevalence of heart disease and stroke risk 

factors in persons with prehypertension in the 

United States, 1999�2000.[see comment]. 

Archives Internal Med. 2004;164:2113�8. 

10.� Rohrer JE, Anderson GJ, Furst  JW. Obesity 

and pre�hypertension in family medicine: 

Implications for quality improvement. BMC 

Health Services Research 2007;7:212. 

11.� Grotto I, Grossman E, Huerta M, et al. 

Prevalence of prehypertension and associated 

cardiovascular risk profiles among young 

Israeli adults. Hypertension 2006;48;254�9. 

12.� Sihadi, Djaiman SPH. Overweight and blood 

pressure risk. PGM 2006;29:78�84. Indonesian.  

13.� Schillaci G, Pirro M. Hypoadiponectinemia: A 

novel link between obesity and hypertension?. 

Hypertension. 2007;49:1217�9. 

14.�  Kurniawan A. Balance nutrition for hyper� 

tension prevention. www.gizi.net. cited 2009 

July 28.  Indonesian.  

15.� Ministry of Health of Indonesia. Detection and 

management on hypertension guide. Jakarta: 

Directorat on non communicable diseases. 

2006. Indonesian.  

16.� Goodfriend TL, Calhoun DA. Resistant 

hypertension, obesity, sleep apnea, and 

aldosterone: Theory and therapy. Hypertension 

2004;43:518�24. 

17.� Ascherio A, Rimm EB, Giovannucci EL, et al. 

A prospective study of nutritional factors and 

hypertension among US men. Circulation. 

1992;86:1475�84. 

18.� NHLBI. Your DASH eating plan. US Dept 

Health and Human Services. 2006. 

19.� Kaplan, N.M. (2010) Smoking and Hyper� 

tension. http://www.utdol.com/patients/content/ 

topic.do?topicKey=~_1Fz7ZSMOSGC2F.Cited 

2010  April 9. 

20.� Bakhru A, Erlinger TP. Smoking cessation and 

cardiovascular disease risk factors: Results 

from third national health and nutrition 

examination survey. PLoS Med 2005;2:e160.

 
 

 

 

   


