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ABSTRACT

الأهداف:  قياس مدى انتشار ارتفاع ضغط الدم، السمنة، وجود 
مدينة  مدارس  في  الأصحاء  المراهقين  في  البول  في  والزلال  الدم 

جدة، و تحديد عوامل خطورتها. 

الطريقة: تم القيام بدراسة شاملة للقطاعات في 8 مدارس للمرحلة 
المتوسطة في مدينة جدة، المملكة العربية السعودية خلال الفترة 
من مارس 2015م إلى يونيو 2015م. تم اختيار عينة عشوائية من 
ومؤشر  الدم  قياس ضغط  للجنسين.تم  بالتساوي  المدارس  جميع 
كتلة الجسم وتعبئة استبيان موجز لكل مجموعة البحث. تم أخذ 
لمن  آخر  استبيان  تعبئة  وتحليلها. تمت  طفل   294 من  بول  عينة 
ولمن وجد  السمنة  من  يعانون  أو  عالي  لديهم  الدم  وجد ضغط 

لديهم دم أو زلال في البول

401 طفل )200 ذكر( بمتوسط عمر  الدراسة  شملت  النتائج: 
13.87)1.27( عام. ارتفاع ضغط الدم وجد في %17.2 بنسبة 
 4.2% في  وجد  الدم  لإرتفاع ضغط  قابلية  ذكور:إناث.   1.4:1
بنسبة   19.2% في  وجدت  السمنة  ذكور:إناث.   2.1:1 بنسبة 
1.5:1 ذكور:إناث. وجد بأن السمنة تشكل عامل خطورة مهم 
أما   .(RR 2.87, 95% CI 1.9-4.3) الدم  ضغط  ارتفاع  في 
بالنسبة لعينات البول، %10.2 من العينات كانت موجة للزلال، 

%17 للدم و %3.1 للإثنين معاً. 

بين  مرتفعة  بنسبة  وجد  السمنة  و  الدم  ضغط  الخاتمة:  ارتفاع 
البول  في  والزلال  الدم  بيتهما.  قوي  ارتباط  وجود  مع  المراهقين 

وجدوا كذلك بنسب مرتفعة. يوصى ببرامج الفحص و الوقاية.

Objectives: To determine the prevalence of 
hypertension, obesity, hematuria, and proteinuria 
among healthy adolescents and to determine the 
associated risk factors.

Methods: This is a cross-sectional study of 8 
intermediate schools in Jeddah, Saudi Arabia 
between March 2015 and June 2015. Samples were 
selected randomly and equal proportions from each 

school for both genders were ensured. Both blood 
pressure and body mass index were measured and 
a brief questionnaire was filled out for the specified 
studied group. Urine dipstick analysis was carried 
out for 294 children. A second questionnaire was 
completed for hypertensive and obese subjects in 
addition to those with hematuria and proteinuria.

Results: A total of 401 children (200 males) with 
a mean (SD) age of 13.87 (1.27) were included. 
Hypertension was found in 17.2% with a male to 
female ratio of 1.4:1. Pre-hypertension was found in 
4.2% of our sample with a male to female ratio of 
2.1:1. Obesity was found in 19.2% with a male to 
female ratio of 1.5:1. Obesity was found to be the 
most significant risk factor for hypertension with  a 
related risk: 2.87, 95% and confidence interval: 
1.9-4.3. For urine abnormalities, 10.2% of samples 
were positive for proteinuria, 17% for hematuria, and 
3.1% for both. 

Conclusion: It was found that there is a positive 
correlation between the incidence of obesity and 
hypertension in adolescents. Hematuria and 
proteinuria were also found to be high. Screening and 
prevention programs are therefore recommended. 
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Cardiovascular morbidity and mortality have been 
increasing globally.1,2 Hypertension is a major 

risk factor for cardiovascular disease and is capable 
of causing damage to both renal and central nervous 
systems.2 Recently cardiovascular risk factors were more 
recognizable in children due to the increase in the 
prevalence of hypertension in the pediatric population.3 
Pediatric hypertension is thought to be a prevailing 
medical concern in the Kingdom of Saudi Arabia 
(KSA). However, there is a paucity of studies regarding 
its prevalence. Unfortunate changes in the lifestyle of 
teenagers involving a decrease in physical activity as 
well as an increase in the consumption of  junk food 
have been thought to be the primary causes behind 
widely increased hypertension in pediatric population. 
A national study was conducted that selected 16,226 
children and adolescents in the 13 regions of the country.4  
The study evaluated the normal blood pressure values 
in Saudi children, and as expected, it showed a steady 
increase in blood pressure levels alongside an increase in 
age in both genders.4 Hematuria is an abnormality that 
could indicate glomerular, or non-glomerular kidney 
disease.5 The prevalence of microscopic hematuria is 
variable from 0.18 to 16.1% in different populations.6,7 
Urine dipstick is usually used for screening, but is found 
to be relatively inaccurate with a high false-positive rate. 
Therefore, confirmatory microscopic urinalysis should 
be performed in patients with positive dipstick.8 The 
short-term prognosis in the absence of proteinuria, 
high blood pressure, or renal impairment is almost 
always excellent.7 Nevertheless, the long-term follow-up 
of a considerable number of patients demonstrated a 
significant increase in the life-time risk of end stage 
kidney disease.5,9 The current recommendation is to 
follow up the affected subjects on an annual, or biennial 
basis. On the other hand, immediate attention should 
be given to children with proteinuria as it usually 
reflects diseases requiring intervention.10 Positive 
urine dipsticks for proteinuria should be confirmed by 
laboratory measurement of urine protein to creatinine 
ratio.11  There is once again a scarceness in the number 
of studies carried out in the Kingdom of Saudi Arabia 
regarding the prevalence of pediatric hematuria as there 
are only 2.12,13  The first study  involved the screening 

of preschool children attending  the out-patient  clinics 
of a children’s hospital and the results revealed a high 
prevalence of hematuria being 16.9% of which 2.5% 
was confirmed by urine microscopy.12 The second study 
was conducted in both primary and preparatory schools 
in the city of Makkah and Albaha region. It revealed 7% 
prevalence of hematuria.13 In this study, we investigate 
the prevalence of obesity, hypertension, hematuria, and 
proteinuria in the preparatory (intermediate) schools of 
the city of Jeddah, KSA.

Methods. A cross-sectional study was conducted in 
8 intermediate public schools in Jeddah, Saudi Arabia 
between March 2015 and June 2015. We included 
healthy children, with the age range between 11-18 
years. Children who are known to have any renal 
diseases, hypertension, or other comorbidities were 
excluded from the study. To calculate the sample size, 
we expected a prevalence of 50% (this will provide the 
largest sample size) and would like to estimate it to 
within 5% (0.05) of the true value (margin of error) 
with 95% confidence interval (CI). The calculated 
sample size was 385 subjects. In order to increase the 
precision of the estimate, the sample size was increased 
to 400 subjects. Formula used with 95% CI: n = t2 
(1.96)2 x p (1-p) / d2. 

The total sample size was 401 children (200 males 
and 201 females). One public school was randomly 
selected from each region in Jeddah (for both genders). 
Fifty children were selected randomly from each school 
ensuring a fair distribution with regards to age and grade. 
Ethical approval and consent were obtained from the 
authorized personnel and the participants themselves. 
The study was also approved by the Research Ethical 
Committee of the Medical School of King Abdulaziz 
University (KAU).

Procedures. A brief questionnaire was filled out for 
each student during a short face to face interview. It 
included demographic data (name, age, date of birth, 
nationality, and gender), ethnic background, parent’s 
consanguinity, family characteristics and income, 
parent’s occupation and smoking history.

Weight and height were measured manually using 
a beam balance scale. The body mass index (BMI) was 
calculated using the formula BMI = weight (kg)/height 
(m2). The percentile for weight, height, and BMI was 
calculated based on the Center for Disease Control 
and Prevention (CDC) charts. This was carried out 
specifically for age between 2-20 years for each gender.14

We defined obesity according to the CDC definition 
of BMI ≥95th percentile, while children with BMI 
≥85th < 95th percentile were considered as overweight.15 

Disclosure. Authors have no conflict of interests, and 
the work was not supported or funded by any drug 
company. This project was funded by the Deanship of 
Scientific Research, King Abdulaziz University, Jeddah, 
Saudi Arabia (Grant # 1437-140-55).  
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Blood pressure was obtained using a professional 
automated blood pressure machine (Dinamap) with the 
appropriate cuff size covering two thirds of the child’s 
upper-arm while the child is in a fully rested position 
and sitting with the arm at the level of the heart. 
The blood pressure percentile was obtained from the 
National of Heart, Lung and Blood Institute (NHLBI) 
charts based on age and height percentile for each 
gender.16 Prehypertension was defined as systolic blood 
pressure (SBP) or diastolic blood pressure (DBP) ≥90th 
<95th percentile. While SBP or DBP ≥95th percentile 
was considered as hypertension.16 Children with blood 
pressure (BP) of >90th percentile were reevaluated 
with 2 additional readings taken after 15 minutes rest. 
The lowest reading was considered and recorded as the 
measurement of BP. A mid-stream urine sample was 
obtained in a sterile container after ensuring a clear 
explanation of the procedure was given to each child.  
Urine dipstick analysis was performed in search of 
protein, bloods, nitrite, leukocyte esterase, glucose and 
ketone body.  Sixteen girls were excluded from the study 
as they were menstruating at the time of conducting 
the study. Another 91 children were not tested as some 
children refused to do the urine test and one of the 
schools were not cooperative in allowing the children 
to carry out urine test. An additional questionnaire 
was conducted for those obese, pre-hypertensive, or 
hypertensive children. It included questions on the past 
medical history, family history, and brief evaluation 
of their diet and activity. All pre-hypertensive and 
hypertensive children and those with abnormal findings 
in urine analysis (proteinuria or hematuria) were offered 
a referral to the pediatric nephrology clinic at KAU 
Hospital for further evaluation. The related studies, 
which have been used within and throughout our study 
discussion were obtained from a variety of reliable 
online databases such as PubMed and WebMD.

Statistical analysis. The data was entered using the 
Excel software of Microsoft windows 10. Statistical 
analysis was carried out using IBM SPSS Statistics 
software Version 20 (IBMCorp, Armonk, NY, USA). 
As for the data clearing, it was under supervision of an 
experienced and professional statistician. Descriptive 
statistics was calculated as the mean and standard 
deviation for continuous variables and proportions for 
categorical variables. Chi-squared test was used for the 
categorical variables. For all the statistical tests, a p<0.05 
was considered statistically significant. 

Results. Four hundred and one adolescents 
(200 males) were included in the study. Their mean 
+ standard deviation (SD) age was 13.87±1.27 years, 

BMI  21.89 kg/m2, systolic BP 119±13.37 mm Hg,  and 
diastolic BP  72.52±7.85 mm Hg.  The demographic 
and socioeconomic characteristics of the participants 
are shown in Table 1. 

Table 1 - 	Demographic and socioeconomic status among 401 adolescents 
included in the study.

Demographics               n     (%)

Age groups (years)
11 1 (0.2)
12 11 (2.7)
13 112 (27.9)
14 119 (29.7)
15 122 (30.4)
16 28 (7.0)
17 7 (1.7)
18 1 (0.2)

Gender
Female 201 (49.9)
Male 200 (50.1)

Nationality
Saudi 287 (71.6)
Non-Saudi 114 (28.4)

Ethnic background
Arab 358 (89.3)
Asian 7 (1.7)
African 34 (8.5)
Others 2 (0.5)

Family characteristics
Single parent 41 (10.2)
Two parents 360 (89.8)

Parents consanguinity
Yes 152 (37.9)
No 249 (62.1)

Number of siblings
>5 siblings 160 (40.0)
<5 siblings 241 (60.0)

Mother occupation (n=400)
Governmental 64 (16.0)
Private 22 (5.5)
Self-employment 4 (1.0)
Retired 4 (1.0)
Unemployed 301 (75.3)
Deceased 5 (1.3)

Father occupation (n=399)
Governmental 156 (39.1)
Private 133 (33.3)
Self-employment 36 (9.0)
Retired 50 (12.5)
Unemployed 15 (3.8)
Deceased 9 (2.3)

Family income (n=348) (SR/month) 
<5000 87 (25.0)
5000-9999 102 (29.3)
10000 - 19999 107 (30.7)
>20000 52 (14.9)
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Hypertension was found in 69 children (with a 
prevalence of 17.2% in general (18.5% in Saudis and 
14% in non-Saudis). The male to female ratio of the 
hypertensive group was 1.4:1 and the mean age was 
13.99±0.98 years. The mean increase in systolic BP >95th 
percentile for age and height was 8.24±6.9 mm Hg and 
the mean increase in diastolic BP >95th percentile for 
age and height was 4.1±3.5 mm Hg. Prehypertension 
was found in 17 children (4.2%) of our sample with a 
male to female ratio of 2.1:1. Obesity was found in 77 
children (19.2%) with a male to female ratio of 1.5:1. 
While 60 children (15%) were classified as overweight 
and 33 children (8.2%) as underweight. Fifty-six 
children (14%) confessed that they were smokers with a 
male to female ratio of 1.3:1

In hypertensive children, the mean (SD) intake 
of junk food was 1.86±1.4 times/week, soft drinks 
5±4.2 times/week, crisps 3.72±3.34 times/week, and 
chocolates 4.32±4.22 times/week. While the mean 
(SD) intake of vegetables was 2.5±2.69 times/week 
and fruits 3.07±2.7. The mean (SD) vigorous activity 
was carried out on 1.64±1.2 days/week for 38.6±37.1 
minutes and for moderate activity 0.83±0.67 days/
week for 16.74±14.7 minutes. Walking was executed 
on 1.94±1.31 days/week for 23.55±17.55 minutes 
while sitting time was 317.36±189.6 minutes/day.  The 
data of eating and exercise were not available for the 
normotensive children as they were not offered the 
second questionnaire.

The independent risk factors for hypertension are 
listed in Table 2. The same risk factors were found in pre-
hypertensive children. Other variables which were non-
significant statistically as risk factors for hypertension, 
or pre-hypertension include Saudi nationality 
(odds ratio [OR]: 1.387, 95% confidence interval [CI]: 
756-2.545, p=0.289), family history of cardiovascular 
diseases (OR: 0.695, 95% CI: 281-1.723, p=0.431), 
family history of hypertension (OR: 498, 95% CI: 
243-1.020, p=0.055), or consanguinity (OR: 917, 95% 
CI: 535-1.571, p=0.753). The results of the urine 
dipstick analysis were available for 294 children. The 

Table 2 - Independent risk factors for hypertension (n=69) among 
healthy adolescents in Saudi Arabia.

Risk factor OR 95% CI P-value
Obesity   3.994 2.235 - 6.962   0.0001
Male gender 1.83 0.878 - 2.505 0.139
Smoking   1.054 0.503 - 2.207 0.889

OR - odds ratio, CI - confidence interval. *significant key risk factors 
(p<0.05).

Figure 1 -	Prevalence of proteinuria among healthy adolescents in Saudi 
Arabia.

Figure 2 -	Prevalence of hematuria among healthy adolescents in Saudi 
Arabia..

mean ± standard deviation (SD) age for this group was 
13.82±1.12 years. Two hundred and twenty-six children 
(76.9%) were Saudi and 68 children (23.1%) were from 
various nationalities. The prevalence of proteinuria is 
shown in Figure 1. No proteinuria was detected in 264 
samples (89.8%). Proteinuria was found in 30 children 
(10.2%): 1-positive in 24 children (8.2%), 2-positive 
in 4 (1.4%) and, 3-positive in 2 (0.7%). Proteinuria 
was observed more frequently in girls and this 
correlation was significant (p=0.012). It was detected 
in 12 males and 18 females (OR: 381). No significant 
correlation was detected in relation to nationality, 
ethnic background, smoking, or obesity. Prevalence of 
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hematuria is shown in Figure 2. Similar to proteinuria, it 
was observed more frequently in girls, with a female to 
male ratio of 1.5:1 and OR: 350 (p=0.001). There was 
no significant correlation with regards to nationality, 
ethnic background, or obesity either. Only 2 out of 30 
children with proteinuria were obese. Similarly, only 7 
out of the 50 children with hematuria were obese. Nine 
children (3.1%) had both proteinuria and microscopic 
hematuria. Nitrite was positive in 4 children (1.4%) and 
leucocyte esterase was positive in 28 children (9.5%).

Discussion. We found an alarmingly high 
prevalence of elevated BP levels in adolescents (17.2%), 
which happens to be  much higher than previously 
reported from other Arab and Asian countries such 
as Iraq, Pakistan, and India.17-19  A recent study from 
India from 2009 and 2010 reported the prevalence 
of hypertension as 5.62% in school adolescents.18  
Another study19 from Pakistan reported the prevalence 
of hypertension to be 3%. Western studies,20,21 also 
reported a lower prevalence of hypertension in 2-5%.  
However, the prevalence of prehypertension was lower 
in our study compared with previous reports.19-21 The 
true prevalence of hypertension could be lower due to 
the fact that we did not follow all children, although 
all were given appointments to our pediatric services.  
We observed a significant correlation between BMI and 
high blood pressure levels, which is similar to figures 
demonstrated in previous studies.22 It is interesting 
that the Asian population as a whole are subjected to 
hypertension and other cardiovascular complications 
at lower BMI kg/m2 as 25 kg/m2 in comparison with 
the 26 kg/m2 to 31 kg/m2 in Europeans.23 The high 
prevalence of obesity in our study is similar to the United 
States of America.24 On the contrary, a huge difference 
was observed in comparison with other studies from 
India and Pakistan, which had low rates of 1-2%.18,19 

This could be a reflection of the changes in life style 
that accompany  higher socioeconomic statuses and 
the recent rapid industrialization and modernization 
in the country. We studied children living in Jeddah 
and not only Saudi children and therefore we used 
the CDC charts as an alternative to the Saudi charts.25 
The Saudi percentile charts are shifted downwards 
when compared with CDC charts, which means that 
using CDC charts would exaggerate the proportion of 
children with growth deficiency.26  Therefore, using the 
Saudi charts could reveal a higher percentage of obesity, 
which is one of the messages of this paper.27,28 It is now 
widely thought that to achieve an effective functioning 
cardiorespiratory system, a minimum  of  moderate and 
vigorous activity carried out once weekly is required. A 

previous study29 showed that most Saudi adolescents do 
not meet these requirements.29 Our results portray that 
many children live a sedentary lifestyle as they do not 
achieve their recommended daily activity. The United 
States Department of Health and Human Services 
recommendation for adolescents is to have at least 60 
minutes of daily activity. Aerobic activity mainly of 
moderate to vigorous intensity is recommended  and 
should include muscle and bone strengthening activity 
for a minimum of 3 days a week.30 Prehypertension, 
which is high in our population was confirmed as a 
risk factor for the development of hypertension during 
adolescence.31 Therefore, it should be considered in the 
screening and prevention programs across the country. 
We observed a relatively high prevalence of hematuria 
and proteinuria in our study. Abnormalities in urine tests 
could be the earliest indicator of chronic kidney disease 
(CKD). A national screening program for children aged 
6-14 was carried out in Japan in 1973.32,33 Taiwan,32 

Korea,33 Malaysia,34 and Singapore,35 also developed 
screening programs. Dipstick urine analysis was used 
in these studies with the aim of detecting hematuria 
and/or proteinuria among asymptomatic children as it 
might indicate an underlying renal disease.32-35 

In our study, the prevalence of proteinuria in 
asymptomatic children in Jeddah was 10.2%, which is 
much higher than the  previously  reported 0.5% from 
Taif in the western region of Saudi Arabia.12 However, 
preschool children attending hospital clinics were 
screened  unlike our study, which involved the screening 
of adolescents. Similarly, our observed prevalence was 
higher than reports from other Arab countries,36 such 
as Egypt37 reporting only 3%, and Lebanon38 reporting 
0.2%. A large study from Korea34 reported annual school 
urinalysis for 5 million students with 0.2% proteinuria. 

While the prevalence of proteinuria was 1.2% in a study 
conducted in 12-year-old school children in Singapore.39 
Our finding of 10.2% was the highest in comparison 
with other Arabic and Asian countries. Our study 
might possibly be biased, as the sample size is very small 
compared with the huge number of screened population 
in Asian studies. In our study, 17% of children had 
microscopic hematuria which is comparable with the 
study carried out in Makkah (14.8%),12 but notably 
higher than the city of Albaha in KSA (7.5%).13 Our 
observation for the prevalence of hematuria was higher 
than reports from other Arab countries36 such as Egypt37 
(7.3%), and Lebanon38 (2%). It is additionally higher 
than Asian countries such as Singapore,39 as the reported 
prevalence of hematuria was 6.8% in  12-year-old school 
children. Korean annual school urinalysis for 5 million 
students revealed occult blood in 0.8% of children.34 
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While in Taiwan,35 0.3% of children were found to 
have urine abnormalities in the  mass urinary screening 
program for children, which screened approximately 
2.7 million children, (34.8% had isolated microscopic 
hematuria). Combined hematuria and proteinuria was 
found in 3.1% of our studied children, which is higher 
than Egypt of only 0.3%.32 Similarly, the reported 
prevalence from Japan was 0.08% in children aged 
12-14 years old, while in Taiwan 14.3% of children 
with urinary abnormalities (0.3%) had hematuria with 
mild proteinuria and 34.4% had heavy proteinuria.32,35 

Our study demonstrates higher prevalence than that of 
Egypt, Japan, and Taiwan. Similar to previous study,37 
girls were more likely to have urine abnormalities in the 
present study. 

In conclusion, a high prevalence of hypertension 
and obesity was found in adolescents and there was a 
strong correlation between them. Therefore, prevention 
programs are strongly recommended to prevent obesity 
and to screen for hypertension and urine abnormalities. 
Adopting such a strategy will lead to early detection 
of renal diseases and reduce the incidence of CKD. 
Establishing school heart health curricula is also crucial 
as they were launched in many countries and proved 
to be effective in minimizing the risk of cardiovascular 
diseases as children move into adulthood.
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