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Abstract 
 

Hypertension and pre-hypertension are major contributors to morbidity. Early detection of hypertension and pre-hypertension among 

adolescents may prevent their complications. A cross-sectional study was conducted to estimate the prevalence of hypertension and pre-

hypertension among adolescents attending government high schools in Nablus city, Palestine and to identify associated factors, in a sam-

ple of 487 adolescents aged 16-18 years in the year 2016. Associations between hypertension, pre-hypertension and known contributing 

factors were analyzed with Chi-square tests. 

The prevalence of hypertension and pre-hypertension were 59.2%. Body Mass Index (BMI) was significantly associated with a greater 

prevalence of hypertension (normal weight 13.1%, overweight 33.3%, and obesity 54.8 %) and pre-hypertension (normal weight 40.4%, 

overweight 47.4% and obesity 40.5%).  

The results confirmed a prevalence of hypertension and pre-hypertension among adolescents. Of known contributing factors studied, 

gender, age, BMI, and family history of hypertension were significantly associated with a greater prevalence of hypertension or pre-

hypertension. 
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1. Introduction 

Globally, pre-hypertension and hypertension are associated with 

major morbidity across all age groups. Hypertension is one of the 

most common chronic illnesses that is described as a "silent killer" 

(Park, 2007). It is responsible for at least 51% of deaths due to 

stroke and 45% of deaths due to heart disease (World Health Or-

ganization [WHO], 2008). Pre-hypertension, is a systolic blood 

pressure of 120–139 mmHg and a diastolic blood pressure of 80–

89 mmHg (Chobanian, et al., 2003a), can affect the vital organs in 

the same way as hypertension (Lucini, Mela, Malliani, & Pagani, 

2002). It has also been recognized to have relationship with in-

creased incidence of cardiovascular disease (Ferdinand & Pacini, 

2007; Tawalbeh, Tubaishat, Batiha, AlAzzam & ALBashtawy, 

2015).  

There is an emerging increase in the prevalence of hypertension 

and pre-hypertension among adolescents. In Portugal, among ado-

lescents, 34% had hypertension and 12% pre-hypertension (Silva 

et al., 2012). In Africa, a prevalence of 5.4% and 17.3% hyperten-

sion and pre-hypertension, respectively, was reported in Nigerian 

adolescents (Ujunwa, Ikefuna, Nwokocha & Chinawa, 2013). In 

India, school children aged 13 and 17 years had a prevalence of 

6.75% hypertension and 8.4% pre-hypertension (Shetty, Shetty, 

Sasidharan & Shenoy, 2013). However, another study found the 

prevalence of hypertension in Indian adolescents was 21.5% 

(Sundar et al., 2013). 

Hypertension and pre-hypertension have been found to be associ-

ated with several predisposing factors. Body Mass Index (BMI) 

and a family history of hypertension were two factors (Silva et al., 

2012). Sundar et al., in 2013, added gender as another major con-

tributing factor, in addition to a low level of awareness regarding 

hypertension among adolescents aged 13-17 years. Socio-

economic status, fruit and soft drink consumption were also found 

to play a role in the prevalence of both hypertension and pre-

hypertension (ALBashtawy et al., 2014; Amma, Vasudevan, & 

Akshayakumar, 2015). Previous research also identified some of 

the same factors (Bahl, Singh & Sabharwal, 2015; Rafraf, Gargari 

& Safaiyan, 2010; Ujunwa et al., 2013). However, against expec-

tations, age, smoking and alcohol intake were not associated with 

hypertension and pre-hypertension among adolescent by Amma et 

al., (2015) and Oyewole & Oritogun (2012). 

In Palestine, little data exist about the prevalence of hypertension 

and pre-hypertension among adolescents. Complications of hyper-

tension and pre-hypertension may influence quality of life (Arima 

et al., 2012; Batiha et al. 2015). Therefore, early detection of hy-

pertension and pre-hypertension among adolescents, as well as 

health promotion programs with rapid interventions, may prevent 

their complications (Al-ghzawi, ALBashtawy, Azzeghaiby & 
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Azzeghaiby, 2014; Chobanian, et al., 2003b; Alkhawaldeh et al., 

2016; Khamaiseh, A. & ALBashtawy, M, 2013). The current 

study aimed (a) to estimate the prevalence of hypertension and 

pre- hypertension among adolescents attending government high 

schools in Nablus city, Palestine and (b) to identify factors associ-

ated with hypertension and pre- hypertension. 

2. Methods 

2.1. Study design 

A cross-sectional study design was used to explore the prevalence 

of hypertension and pre-hypertension among adolescents aged 

between 16 and 18 years old within the study period in the year 

2016. 

2.2. Setting 

The study was conducted in secondary government schools in 

Nablus city, situated within Nablus governorate in north part of 

Palestine.  

2.3. Sampling and selection of participants 

In the current study, the target population consisted of all eligible 

adolescents who lived within the Nablus governorate. The acces-

sible population consisted of all adolescents who studied within 

the selected secondary government schools in Nablus city within 

Nablus governorate. This study was conducted on a representative 

sample of 487 adolescents aged 16 to 18 years old, in 11 of the 

secondary government schools in Nablus city. Inclusion criteria 

were (a) 16 -18 years of age; and (b) able to tolerate a 25-minute 

interview. The following students were excluded: (a) students 

under 16 years and over 18 years; (b) students in private schools; 

and (c) pregnant students. 

2.4. Ethical considerations 

Permission to conduct the study was obtained from Research Cen-

ter at An–Najah National University Institutional Review Board 

(IRB), the Ministry of Education and Directorate of Higher Educa-

tion in Nablus. Parental consent was obtained after a full explana-

tion about the study purpose, the right to refuse to participate, and 

the protection of anonymity and confidentiality of the participation 

was guaranteed. 

2.5. Data Collection 

The data for the current study were collected in two steps on the 

same day: 

 Step one included recording the socio-demographic data of 

the students and taking a brief medical history. 

 Step two included measurement of blood pressure and an-

thropometric data collection.  

Blood pressure was measured on the non-dominant arm using a 

mercury sphygmomanometer at heart level and using the appro-

priate cuff size. The students were allowed to rest up to 5 minutes 

in a sitting position before measuring their blood pressure. Opera-

tional definitions of hypertension, pre-hypertension and normoten-

sive for this study, based on the 4th report on the diagnosis, evalu-

ation, and treatment of high blood pressure in children and adoles-

cents (2004), were: 

The participant whose average systolic and/or diastolic blood 

pressure is ≥ 95th percentile for gender, age, and height on 3 or 

more separate occasions is considered as having hypertension. The 

participant whose average blood pressure levels are ≥ 90th percen-

tile but < 95th percentile is considered as prehypertension. The 

participant whose average blood pressure levels are < 90th percen-

tile is classified as normotensive. 

 

Weight was measured using electronic scales after removal of 

shoes and heavy clothing. Height was recorded using meters. The 

BMI was calculated from the measured weight (in kilograms) and 

height (in centimeters) and was classified as normal weight, over-

weight, or obese, consistent with WHO criteria (WHO, 1997). 

2.6. Statistical analyses 

Data were analyzed using the Statistical Package for the Social 

Sciences (SPSS) version 17.0 (Statistics for Windows, Version 

17.0. Chicago: SPSS Inc.). Contributing factors were summarized 

as frequencies and percentages and dichotomized or trichoto-

mized. Chi-square tests were used to test the associations between 

blood pressure categories (hypertension, pre-hypertension, normo-

tensive) and factors previously identified as contributing to hyper-

tension and pre-hypertension. The significance level was set at P < 

0.05).  

3. Results 

3.1. Characteristics of participants 

A total of 487 students were studied, of which 277 (56.9%) were 

boys and 210 (43.1%) were girls. Half of the students were aged 

16 years old. In terms of BMI, the majority of the students had 

normal body weight. Most of the students were also nonsmokers. 

More than half of students reported that they participated in physi-

cal activity and two-thirds of the students did not have a family 

history of hypertension. Finally, about two-thirds of the students 

had knowledge of hypertension (see Table 1). 

 
Table 1: Distribution of the Study Sample According to Study Variables 

Variable  Frequency 
Percentage 

(%) 

Gender Boys 277 56.9% 

 Girls 210 
43.1% 

 

Age 16 years 274 56.3% 
 17 years 189 38.8% 

 18 years  24 
4.9% 

 
BMI Normal  359 73.7% 

 Over weight 57 11.7% 

 Obese 42 
8.6% 
 

Smoking Yes 57 11.7% 

 No 430 
88.3% 

 

Physical exercise 
Yes 

No 

268 

219 

55.0% 

45.0% 
 

Family history of hyper-

tension 

Yes  

No 

166 

321 

34.1% 

65.9% 
 

Knowledge about hyper-

tension  

Yes 

No 

297 

190 

61.0% 

39.0% 

3.2. The prevalence of hypertension and pre-

hypertension 

About 18.7% of the students met the hypertension criteria and 

40.5% met the criteria for pre-hypertension. The remaining 40.9% 

of the students had a normotensive blood pressure reading. 

3.3. Level of awareness about hypertension 

In the current study, almost two-thirds of the students had 

knowledge about hypertension. However, 39.0% of the students 

had no knowledge about hypertension. 

Hypertension versus pre-hypertension versus normotensive blood 

pressure  

Gender. The prevalence of normotensive was significantly greater 

among boy students compared with the prevalence of hypertension 
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and pre-hypertension. In contrast, the prevalence of pre-

hypertension was greater among girl students compared with the 

prevalence of hypertension and normotensive (see Table 2). 

Age. Among 16 year olds, the prevalence of pre-hypertension was 

significantly greater than the prevalence of hypertension and nor-

motensive. Among 17 year olds, the prevalence of normotensive 

was significantly greater compared with the prevalence of hyper-

tension and pre-hypertension. There were no differences among 

levels for the 18 year olds (see Table 2). 

BMI. The prevalence of normotensive was significantly greater 

among students categorized as normal weight compared with 

those categorized with hypertension and pre-hypertension. For 

those categorized as overweight, significantly more were pre-

hypertensive compared to hypertensive or normotensive. Among 

students categorized as obese significantly more had hypertension 

versus pre-hypertension or normotensive (see Table 2).  

Smoking. For students categorized as smokers, the prevalence of 

pre-hypertension was significantly greater than hypertension or 

normotensive. The prevalence of normotensive was significantly 

greater among students categorized as nonsmokers compared with 

the prevalence of hypertension and pre-hypertension (see Table 2). 

Physical exercise. The prevalence of pre-hypertension was greater 

among students categorized as having practiced physical exercise 

compared with the prevalence of hypertension and normotensive. 

In contrast, the prevalence of normotensive was greater among 

students categorized as not having practiced physical exercise, 

compared with the prevalence of hypertension and pre-

hypertension (see Table 2). 

Family history of hypertension. The prevalence of hypertension 

was significantly greater among students categorized as having a 

family history of hypertension compared with the prevalence of 

pre-hypertension and normotensive. In contrast, the prevalence of 

normotensive was significantly greater among students catego-

rized as having no family history of hypertension compared with 

the prevalence of hypertension and pre-hypertension (see Table 2). 

Demographic factors within levels of hypertension  

Gender. The prevalence of hypertension among boy students was 

significantly greater than among girl students, whereas the differ-

ences between genders was not significantly different for pre-

hypertension and normotensive (see Table 3). 

Age. The prevalence of hypertension was not significantly differ-

ent among 16, 17 and 18 year olds. However, among those catego-

rized as pre-hypertensive and normotensive, there were significant 

differences between each age group, with 18 year olds most preva-

lent in each blood pressure category (see Table 3).  

BMI. The prevalence of hypertension was significantly greater 

among students categorized as obese compared with overweight 

and normal weight students. Also, the prevalence of pre-

hypertension was significantly greater among students categorized 

as overweight compared with obese and normal weight students. 

As expected, the prevalence of students categorized as having a 

normal weight were significantly greater than those categorized as 

overweight and obese (see Table 3). 

Smoking. The prevalence of pre-hypertension among students 

who smoked was significantly greater than for those who did not 

smoke. For those students who did not smoke, their prevalence 

was significantly greater for hypertension and normotensive cate-

gories (see Table 3).  

Physical exercise. For students who reported that they did physical 

exercise, the prevalence of students categorized as hypertensive 

and normotensive were not significantly different from those who 

did not exercise. However, the prevalence of pre-hypertension 

among students who practiced physical exercise was significantly 

greater than those who did not exercise (see Table 3).  

Family history of hypertension. The prevalence of hypertension 

and pre-hypertension among students who had a family history of 

hypertension was significantly greater than for those with no fami-

ly history. Conversely, the prevalence of normotensive among 

students who did not have a family history of hypertension was 

significantly greater than those who had a family history (see Ta-

ble 3).  

 

 
Table 2: Distribution of Study Participants by Blood Pressure Levels 

Variables  

 
 

Hypertension 

(%) 

Pre hypertension 

(%) 

Normotensive 

(%) 

Significance  

 

Gender  Boys 23.8%a 36.8%a 39.4%b P = 0.003 
 Girls 11.9%a 45.2%b 42.9%a P < 0.001 

      

Age 16 years 18.6%a 42.3%b 39.1%a P < 0.001 
 17 years 21.2%a 37.6%a 41.3%b P = 0.002 

 18 years 0.0%a 41.7%a 58.3%a P = 0.400 
      

BMI Normal weight 13.1%a 40.4%a 46.5%b P < 0.001 

 Overweight 33.3%a 47.4%b 19%a P = 0.034 
 Obese 54.8%a 40.5%b 4.8%b P < 0.001 

      

Smoking Yes 17.5%a 43.9%b 38.6%a P = 0.036 
 No 18.8%a 40.0%a 41.2%b P < 0.001 

      

Physical exercise Yes 19.8%a 42.2%b 38.1%a P < 0.001 
 No 17.4%a 38.4%a 44.3%b P < 0.001 

      

Family history of hyperten-
sion 

 
Yes 

 
23.0%a 

 
21.2%b 

 
5.4%b 

 
P < 0.001 

 No 10.8%a 9.5%a 30.1%b P < 0.001 

Items in each row within a demographic category (i.e., Gender, Age) that share a letter are not significantly different 

 
Table 3: Distribution of Study Participants by Demographic Variables 

Variables   Hypertension (%) Pre hypertension (%) Normotensive (%) 

Gender  Boys 23.8%1 36.8%1 39.4%1 

 Girls 11.9%2 45.2%1 42.9%1 

  P < 0.001 P = 0.66 P =0.20 
     

Age 16 years 18.6%1 42.3%1 39.1%1 

 17 years 21.2%1 37.6%2 41.3%2 
 18 years 0.0%1 41.7%3 58.3%3 

  P =0.29 P <0.001 P <0.001 

     
BMI Normal weight 13.1%1 40.4%1 46.5%1 

 Overweight 33.3%1 47.4%2 19.0%2 
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 Obese 54.8%2 40.5%1 4.8%2 

  P <0.001 P <0.001 P <0.001 

     
Smoking Yes 17.5%1 43.9%1 38.6%1 

 No 18.8%2 40.0%2 41.2%2 

  P <0.001 P <0.001 P <0.001 
     

Physical exercise Yes 19.8%1 42.2%1 38.1%1 

 No 17.4%1 38.4%2 44.3%1 
  P=0.14 P=0.046 P=0.77 

 
 

    

Family history of hypertension 
 

Yes 

 

23.0%1 

 

21.2%1 

 

5.4%1 
 No 10.8%2 9.5%2 30.1%2 

  P <0.001 P <0.001 P <0.001 

Items in each column within blood pressure category (i.e., Hypertension, Pre hypertension, Normotensive) that share a number are not significantly differ-

ent. 

4. Discussion 

The prevalence rates of hypertension and pre-hypertension among 

adolescents in the current study were greater than adolescents in 

previous studies conducted in Nigeria and India (Ujunwa et al., 

2013; Shetty et al., 2013). The prevalence rates were lower than 

adolescents living in Portugal (Silva et al., 2012) and almost the 

same as those of adolescents in India (Sundar et al., 2013). The 

inconsistency in the prevalence rates across studies may be at-

tributed to criteria used to identify hypertension and pre-

hypertension as well as population differences (Batiha et al., 2015; 

Sung et al., 1994) secondary to changes in socioeconomic circum-

stances of the communities and life styles (ALBashtawy, 2015a; 

ALBashtawy, Batiha, Tawalbeh, Tubaishat & AlAzzam, 2015; 

Urbina et al., 2011). Researchers need to adhere to WHO stand-

ards in determining the pre- and hypertension criteria in order to 

cultivate global researchers’ efforts to encounter these increasing 

phenomena.  

4.1. Demographic factors associated with hypertension 

and pre- hypertension 

Although most boys in the study were normotensive, the preva-

lence of hypertension was higher among boys, and comparable to 

a study conducted in Portugal (Silva et al., 2012). The reason for 

girls having low blood pressure compared to boys may be attribut-

ed to estrogen and its protective effect on the cardiovascular sys-

tem, because estrogen causes vasodilatation by modulating the 

function of vascular endothelial cells (Mendelsohn & Karas, 1999; 

Alhalaiqa et al. 2015). However, this explanation does not explain 

our finding that among girls, significantly more were pre-

hypertensive than hypertensive or normotensive.  

In the current study age was not associated with hypertension. 

Similar findings have been documented by Oyewole and Oritogun 

(2012) but disagree with a Nigerian study that found age was as-

sociated with increases in blood pressure among adolescents, as 

well the mid adolescent age group (13 - 15 years) (Ujunwa et al., 

2013). When examining age across blood pressure levels, age was 

associated with pre-hypertension with 16-year-old students having 

a greater prevalence of pre-hypertension and 17 year olds having a 

greater prevalence of normotensive. Variation in study findings 

may be attributed to the adolescent age groups being examined. 

Future studies need to consider younger age groups when examin-

ing the association of age with hypertension and pre hypertension. 

A significant association of hypertension and pre hypertension 

with BMI was found in the current study. The prevalence of hy-

pertension increased with increasing BMI and prevalence of pre- 

hypertension was significantly higher among overweight adoles-

cents. These findings were comparable to studies of adolescents in 

other countries (Bahl et al., 2015; Rafraf et al., 2010). The preva-

lence of hypertensive and pre-hypertensive was greater among 

adolescents who were obese or overweight compared with the 

prevalence of normotensive. Conversely, the prevalence of normo-

tensive was greater among adolescent who were normal weight. A 

study in Portugal found similar results (Silva et al., 2012) as did 

several studies which found a connection between BMI and hyper-

tension (Abdul Razzak et al., 2013). When examining BMI across 

blood pressure levels, the data confirmed the impact of BMI on 

blood pressure: normotensive prevalence was associated with 

students of normal weight; pre-hypertensive prevalence was asso-

ciated with overweight students, and hypertensive prevalence was 

associated with obesity. The current study finding indicates a ma-

jor community health problem and a need to apply interventions 

that aim to prevent obesity and reduce weight such as dietary 

modification and encouraging physical exercise. 

In the current study the prevalence of hypertension and normoten-

sive was greater among nonsmoking students whereas the preva-

lence of pre-hypertension was greater among students who 

smoked, contrary to previous studies that found no significant 

association between smoking and blood pressure values (Amma et 

al., 2015; and Silva et al., 2012). Such contradictions may be at-

tributed to the low percentage of smoking students (11.7%) in the 

current study. Although the number of smokers was less compared 

with previous studies, efforts are still needed to reduce or elimi-

nate these numbers. A campaign that shows the negative health 

outcomes of smoking, targeted at students, needs to be done.  

Based on our findings, level of physical exercise was not statisti-

cally associated with hypertension. This result agrees with a study 

of high school adolescents in India (Sundar et al. 2013) and Portu-

gal (Silva et al., 2012). When examining level of physical exercise 

across blood pressure levels, however, an unusual pattern was 

found. The prevalence of pre-hypertension was greater among 

those who exercised, and greater than the prevalence of hyperten-

sive and normotensive levels. Future studies are needed to exam-

ine the impact of physical exercise among adolescents and need to 

include other factors such as diet, anxiety, depression and income 

that may be associated with hypertension and pre hypertension 

among adolescents (ALBashtawy, 2015 b; Khamaiseh & AL-

Bashtawy, 2015; Mu’taz, et al. 2016). 

A family history of hypertension significantly increased the preva-

lence of both hypertension and pre-hypertension. Such a history 

may also have contributed to awareness and knowledge of hyper-

tension, which are significant factors in early detection, diagnosis 

and controlling of blood pressure. Awareness of hypertension was 

positive, as about 61.0% of the 487 adolescents in the current 

study had some awareness regarding hypertension, compared to 

India, where only about 28.2% of the students had some aware-

ness of hypertension (Sundar et al., 2013). Regardless of students’ 

current awareness levels, more needs to be done to reduce the 

prevalence rate of hypertension and pre-hypertension and their 

complications.  

4.2. Implications to school nursing 

School health nurses, in collaboration with school administrators, 

need to emphasize primary prevention through the spread of 

knowledge about the importance of adopting a healthy life style 

and not smoking to decrease the chances of occurrence of hyper-
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tension. They need also to conduct regular screening programs to 

identify hypertension and pre hypertension to identify symptomat-

ic students and assess those who are at risk as an initial step to 

prevent the occurrence of hypertension. Furthermore, nurses need 

to work with those who have already developed hypertension by 

focusing on secondary prevention activities that include early 

detection, and controlling and treating hypertension. 

Awareness education to the families and the students also needs to 

address the downstream effects of early hypertension such as fu-

ture cardiovascular disease, the cost of medications, hospitaliza-

tion, work days lost, and disability (Pradeepa Prabhakaran, & 

Mohan, 2012; Batiha & AL Bashtawy, 2013).  

4.3. Limitations 

This study was limited to the data collected using self-reported 

questionnaires which make it difficult to confirm the students’ 

responses. In addition, the study participants were selected from 

secondary governmental schools in Nablus city and therefore may 

not represent all adolescents throughout Palestine. 

4.4. Conclusion 

In conclusion, this study needs to be replicated and all Palestinian 

adolescents need to be included in the new study to generalize and 

confirm our findings. Several factors identified in this study were 

related to the prevalence of hypertension and pre hypertension. 

Regular screening for hypertension needs to be included into the 

school health nursing programs. There is a need to educate and 

increase awareness of students on the subject of hypertension so 

that they can understand the necessity of adopting healthy habits 

and a healthy life style. 
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