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ABSTRACT 

Background: The prevalence of hypertension in pediatrics has increased. This 
increase resulted from different classification changes in younger and older children. 
The prevalence of elevated blood pressure, stage Ι and stage ΙΙ hypertension was 
estimated by the new American Academy of Pediatrics guideline in school-based blood 
pressure screening program. 

Aim: The aim of this study was to determine the prevalence of hypertension in 
preparatory school students. 

Patients and Methods: This study was cross sectional study. It is a school based 
survey which was conducted in Tanta city preparatory school from October 2019 to 
May 2021. The survey was included 4000 of school students (aged 12-16years, of both 
sex). The study was conducted on preparatory school children in Tanta west 
educational administration in Gharbia Governorate. The percentile charts based on 
height was used for classification of blood pressure. 

Results: High prevalence of hypertension distribution among studied group as follow, 
the percentage of cases with elevated Bl.p (Bl.p ≥ 90th to < 95th percentile) was 
(14.4%), cases with HTN stage I (Bl.p ≥ 95th percentile to < 95th percentile plus 12 
mm Hg) was (0.4%) and normal cases (Bl.p < 90th percentile) was (85.2%). There 
was statistically significant difference between males and females children regarding 
to hypertension as it was higher among males. Also there were other risk factors as 
mean BMI, weight and WC that were higher among hypertensive cases than normal 
cases.  There was statistically positive correlation between age of children and 
hypertension also, positive family history of HTN and increase BMI of studied children 
were a significant risk factor for pediatric hypertension. 

Conclusion: High prevalence of hypertension in studied preparatory school students 
in Gharbia according to the American Academy of Pediatrics, 2017. Prevalence of 
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pediatric hypertension was higher among children aged ≥13 years. Obesity and 
positive family history of hypertension are risk factors for pediatric hypertension. 

 
INTRODUCTION 

     The incidence of hypertension 
in children is increasing. (Sabri et 
al., 2019) Globally, the prevalence 
of hypertension in pediatrics has 
increased from a previously 
reported range of 1%–2% to 4%–
5%. (Samuels, 2012) The etiology 
of hypertension (primary) in 
pediatrics is multifactorial, with 
interplay between nature and 
nurture. Genetics is important in 
onset of primary hypertension as 
studies have demonstrated a strong 
positive family history among 
siblings with primary 
hypertension. (Okoh and Alikor, 
2013) Furthermore, linked to the 
onset of childhood hypertension is 
obesity with increasing prevalence 
of childhood obesity partly 
responsible for this rising 
prevalence of childhood 
hypertension. Other risk factors 
documented to be associated with 
primary hypertension in children 
included low socioeconomic 
status, and low birth weight of 
firstborns (Brady, 2012). 

AIMS OF THE WORK 
     The aim of this work was to 
determine the prevalence of 
hypertension in preparatory school 
students in Tanta city (Gharbia 
Governorate) and the stages of 

hypertension were assessed 
following the Americana 
Academy of Pediatrics guideline 
2017. 
Inclusion Criteria: 
• Apparently healthy preparatory 

school children (12 – 16) years 
old of both sex. 

Exclusion Criteria: 
• Any child > 16 or < 12 year 

old, or history of any drug 
intake known to influence 
blood pressure e.g. steroids, 
pseudoephedrine, 
phenylpropanolamine, 
caffeine, and non-steroidal 
anti-inflammatory drugs. 

Ethical Consideration: 
• Informed verbal consent was 

obtained from all the students 
of the study. 

• Approval by the Ethics 
committee of faculty of 
medicine, Al-Azhar 
University. 

• Official permission was 
obtained from Tanta west 
educational administration. 

• The authors received no 
financial support for the study 
or the publication. 
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• The authors declared that there 
is no conflict of interest 
regarding the study and 
publication. 

• The results of study are 
confidential. 
PATIENTS AND METHODS 

     This study was cross sectional 
study. It is a school based survey 
which conducted in Tanta city 
preparatory school. 
I- Patients: 
     Official permission was 
obtained before conducting the 
study then communication was 
done with Tanta west educational 
administration which involves: 
● Schools of boys 

• Tanta El-Ahmadia. 
• Tanta preparatory school. 
• Khaled Ibn El-Waleed. 

● Schools of girls 
• Soaad Ezat preparatory 

school. 
• El-Akbbat preparatory 

school. 
• El-Sayada Aasha school. 
• Nabil El-Wakad school. 

II- Methodology: 
Type of the study: 
     Cross-sectional analytic study. 
 

Site of the study: 
     The study was conducted on 
preparatory school children in 
Tanta west educational 
administration in Gharbia 
Governorate. 
Time of the study: 
     The study was conducted from 
October 2019 to May 2021. 
Sample size: 
     4000 apparently healthy 
preparatory school children (12– 
16) years old. 
The sample size was calculated 
by using the following formula: 
N= (Z/ A)2 × P (100 - P) 
Z: a percentile of slandered 
normal distribution determined by 
95% 
Confidence level = 1.96 
A: the width of confidence 
interval = 12 
P: the prevalence of the disease = 
19% 
N= (1.96/ 12)2 × 19 (100 - 19)= 45 
students in each group 
Tools: All students included in 
this study were subjected to the 
following: 
1. History: 

• A questionnaire sheet was 
developed to collect the 
necessary data including 
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age, sex, family history of 
hypertension and family 
history of DM. 

2. Anthropometric measures: 
• Weight. 
• Height. 
• Body mass index (BMI). 
• Waist circumference (WC). 

3. Vital sign: 
• Heart rate. 

•  Blood pressure (B.P) 
recording: 

- By automated 
sphygmomanometer with 
appropriate cuff size. 

- The percentile charts based 
on height was used for 
classification of blood 
pressure. (Flynn et al., 
2017). 

Table for blood pressure classifications according to the American 
Academy of Pediatrics: 

(Flynn et al., 2017) 

 
     Weight was measured (to the 
nearest 0.5 kg) with the subject 
standing motionless on the 
weighing scale with feet 15 cm 
apart, and weight equally 
distributed on each leg. Height 
was measured (to the nearest 0.5 

cm) with the subject standing in an 
erect position against a vertical 
scale of portable stadiometer and 
with the head positioned so that 
the top of the external auditory 
meatus was on a level with the 
inferior margin of the bony orbit. 
Body mass index (BMI), the body 
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weight in kilograms divided by the 
square of height in meters, was 
used as the measure of obesity in 
this study (Wong et el., 2005). 
     Blood pressure (BP) 
measurements were taken using an 
automated oscillometric device. 
The measurements were taken in a 
quiet room in the sitting posture 
with the arm resting on the table. 
Using the appropriate cuff-size for 
age, the cuff-bladder completely 
encircling the arm and covering 
75% of the arm between the 
acromion and olecranon. The 
sensor was placed over the 
brachial pulse at the proximal 
medial part of the anti-cubital 
fossa. Efforts were made to 
eliminate the factors, which may 
affect the blood pressure, e.g., 
anxiety, crying, exercise, etc. 
(Forouzanfar et el., 2015) Three 
measures of BP should be 
obtained both within each visit 
and repeated over three visits with 
two weeks in-between because BP 

often can vary both within visits 
and across visits (Samuels and 
Bell, 2018). 
III- Statistical analysis: 
     The collected data were 
tabulated and analyzed using 
SPSS version 24 software (Spss 
Inc, Chicago, ILL Company). 
Categorical data were presented as 
number and percentages. Chi 
square test (X2), was used to 
analyze categorical variables. 
Quantitative data were expressed 
as mean ± standard deviation, 
median and range. Student "t" test 
was used to analyze normally 
distributed variables among 2 
independent groups, ANOVA (F 
test) For normally quantitative 
variables, to compare between 
more than two groups, and Post 
Hoc test (LSD) for pairwise 
comparisons The accepted level of 
significance in this work was 
stated at 0.05 (P <0.05 was 
considered significant). 
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RESULTS 
Table (1): Demographic data of the studied groups 

 N % 

Sex Male 1488 37.20 
Female 2512 62.80 

 

Age (in years) 

<13 Years 2160 54.00 
>13 Years 1840 46.00 

Range 12-16 
Mean ±SD 13.552±1.339 

 
Family History of 

HTN 
Positive 1136 28.4 
Negative 2864 71.6 

 

BMI Obese 224 5.6 
Non-Obese 3776 94.4 

 
     This table shows that the 
mean of age was (13.55± 1.33), 
and according to sex; the 
percentage of females was (62.8 
%) and males was (37.2%). The 

percentage of positive family 
history of hypertension in all 
cases was (28.4%) and according 
to BMI; the percentage of obese 
cases was (5.6%). 

Table (2): Blood pressure measurements of the studied groups 
 

1st Systolic reading (mmHg) Range 103-137 
Mean ±SD 115.528±4.684 

1st Diastolic reading (mmHg) Range 68-85 
Mean ±SD 73.692±2.474 

2nd Systolic reading (mmHg) Range 102-135 
Mean ±SD 115.924±5.630 

2nd Diastolic reading (mmHg) Range 70-87 
Mean ±SD 73.648±2.615 

3rd Systolic reading (mmHg) Range 105-139 
Mean ±SD 116.684±5.115 

3rd Diastolic reading (mmHg) Range 69-89 
Mean ±SD 73.792±2.814 

 
     This table shows systolic and 
diastolic blood pressure 

measurements at first visit, after 
two weeks and after four weeks. 
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Table (3): Stages of the studied groups according to systolic and 
diastolic Bl.p 

Stage 
 N % 

Total 4000 100.00 
Elevated ( ≥ 90th to < 95th 

percentile) 576 14.40 

Stage I (≥ 95th percentile to < 95th 
percentile plus 12 mm Hg) 16 0.40 

Normal (<90th percentile) 3408 85.20 
 
     This table shows that the 
percentage of cases with elevated 
Bl.p was (14.4%), cases with 

HTN stage I was (0.4%) and 
normal cases was (85.2%). 

Table (4): Correlation between mean blood pressure stages and sex 

Sex 
Stage Chi-Square Normal Elevated Stage I 

N % N % N % X2 P-value 
Total 3408 100.00 576 100.00 16 100.00 

195.407 <0.001* Female 2288 67.14 224 38.89 0 0.00 
Male 1120 32.86 352 61.11 16 100.00 

P-value <0.001* <0.001* <0.001*  
 
     This table shows that there 
was statistically significant 

increase in mean blood pressure 
recordings in male than female. 

Table (5): Correlation between FH of HTN and mean blood 
pressure recordings of the studied groups 

FH of HTN 
Stage Chi-Square Normal Elevated Stage I 

N % N % N % X2 P-value 
Total 3408 100.00 576 100.00 16 100.00 

488.386 <0.001* Positive 752 22.07 384 66.67 0 0.00 
Negative 2656 77.93 192 33.33 16 100.00 
P-value <0.001* <0.001* <0.001*  

 
     This table shows that there 
was statistically significant 
correlation between FH of HTN 

and means blood pressure 
recordings of the studied groups. 
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Table (6): Correlation between BMI and mean blood pressure of the 
studied groups 

BMI group 
Stage Chi-Square Normal Elevated Stage I 

N % N % N % X2 P-value 
Total 3408 100.00 576 100.00 16 100.00 

41.219 <0.001* Obese 224 6.57 0 0.00 0 0.00 
Non-Obese 3184 93.43 576 100.00 16 100.00 

P-value <0.001* <0.001* <0.001*  
 
     This table shows that there 
was statistically significant 
positive correlation between 

BMI and mean blood pressure of 
the studied groups. 

Table (7): Anthropometric variations in mean blood pressure 
recordings 

 Stage ANOVA 
Normal Elevated Stage I F P-value 

Height 
(in cm) 

Range 150 - 189 150 - 180 179 - 179 240.070 <0.001* Mean ±SD 158.305 ± 6.205 163.667 ± 8.274 179.000 ± 0.000 
Weight 
(in kg) 

Range 33.9 - 99.5 48.3 - 87.1 77.2 - 77.2 113.368 <0.001* Mean ±SD 57.373 ± 11.889 64.481 ± 9.907 77.200 ± 0.000 

BMI  Range 14.5 - 34.4 18.9 - 27.4 24.1 - 24.1 28.294 <0.001* Mean ±SD 22.777 ± 3.737 23.950 ± 1.749 24.100 ± 0.000 
Waist Cir. 

(in cm) 
Range 55 - 125 79 - 95 90 - 90 27.887 <0.001* Mean ±SD 83.437 ± 12.517 87.222 ± 4.853 90.000 ± 0.000 

 
     This table shows that there 
was statistically significant 
difference between height and 
weight and means blood pressure 

recordings. Mean BMI and WC 
were higher among hypertensive 
cases than normal cases. 

DISCUSSION 
     This study showed that, 
regarding prevalence of 
hypertension distribution among 
studied group, the percentage of 
cases with elevated Bl.p was 
(14.4%), cases with HTN stage I 
was (0.4%) and normal cases were 
(85.2%). 
     In other studies, the prevalence 
was 9.5% as reported in Ilorin, 

(Obika et al., 1995) and 9.8% in 
private primary school entrants in 
Jos, Northcentral Nigeria. (Akor 
et al., 2010) A possible 
explanation for the high 
prevalence reported in the earlier 
work from Ilorin could be the 
timing of BP measurement, which 
was done in the evening with the 
possible effects of the stresses 
during the day activities. 
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     Our study agrees with 
(Abolfotouh et al., 2011) who 
aimed to investigate the 
relationship between high blood 
pressure (HBP) and obesity in 
Egyptian children. A cross-
sectional study of 1500 children in 
Alexandria, Egypt. They found 
that the prevalence rates of 
prehypertension and hypertension 
were 5.7% and 4.0%, respectively. 
     This contradicts also with 
(Kapil et al., 2013) study on the 
primary school pupils; they found 
that the prevalence of 
hypertension was (4%). 
     The prevalence of elevated 
blood pressure among children is 
showing a declining trend in some 
countries like United States, (Xi et 
al., 2016), Seychelles (Chiolero et 
al., 2007) and Japan (Shirasawa 
et al., 2012). 
     This study showed that, there 
was statistically significant 
difference between males and 
females children regarding to 
hypertension.as it was higher 
among males. 
     This agrees with (Riley and 
Bluhm, 2012) who found male 
gender is however a well-known 
risk factor for elevated blood 
pressure in children. 
     This contradicts to other 
findings from Nigeria, (Also et al., 
2016) and Turkey (Discigil et al., 

2007). They found that, the 
systolic and diastolic hypertension 
was significantly higher in females 
than males. 
     Our study showed that, mean 
BMI, weight and WC were higher 
among hypertension cases than 
normal cases. 
     This finding was in agreement 
with (Arun and Kavinilavu, 
2018). The association between 
excess weight and hypertension 
could be attributable to over 
activation of the renin-angiotensin 
and sympathetic nervous systems; 
insulin resistance; and abnormality 
in vascular structure and function 
observed in obese pediatrics 
(Sorof and Daniels, 2018). 
     This agrees also with (Adiele 
and Morgan, 2017) who found 
hypertension significantly 
correlate with increased body 
mass index. 
     In a school-based survey of a 
representative sample of children 
in Canada, they found that body 
mass index was positively 
correlated with SBP and DBP in 
all age-gender groups (Paradis et 
al., 2004). 
     This study showed that, there 
was statistically significant 
positive correlation between age 
of children and hypertension. 
     This agrees with (Umar et al., 
2016) who reported higher 
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prevalence of elevated blood 
pressure in older children. Age-
related increase in blood pressure 
is partly attributable to increasing 
weight with age. 
     Our study showed that, family 
history of HTN was significantly 
associated with HTN in offspring. 
     This agrees with (Ranasinghe 
et al., 2015) who found family 
history is an important non-
modifiable risk factor for 
hypertension. The study 
demonstrating associations of 
blood pressure among siblings and 
between parents and children. 
Among various mechanisms 
proposed to explain the relation 
between hypertension and positive 
family history of hypertension, are 
the increased renal proximal 
sodium reabsorption, genetic traits 
related to high blood pressure such 
as high sodium-lithium counter-
transport, elevated uric acid level, 
high fasting plasma insulin 
concentrations, high-density LDL 
sub-fractions, fat pattern index, 
oxidative stress and body mass 
index, as well as shared 
environmental factors such as 
sodium intake and heavy metal 
exposure. 
     Also, (Flynn, 2013) revealed 
characteristics of pediatric patients 
with primary hypertension include 
not only obesity, but also family 
history of hypertension. 

     This disagrees with (Ibrahim 
et al., 2019) who revealed that 
with regard to the associated risk 
factors for hypertension, there was 
no significant association with, 
family history of hypertension (P 
= 0.793). 

CONCLUSION 

     There was high prevalence of 
hypertension in the studied 
preparatory school students as 
follows, the percentage of cases 
with elevated Bl.p (Bl.p ≥ 90th to 
< 95th percentile) was (14.4%), 
cases with HTN stage I (Bl.p ≥ 
95th percentile to < 95th 
percentile plus 12 mm Hg) was 
(0.4%) and normal cases (Bl.p < 
90th percentile) was (85.2%). 
Prevalence of pediatric 
hypertension was higher among 
children aged ≥13 years. 
Association of obesity with 
elevated BP. Family history for 
HTN is a non-modifiable risk 
factor for pediatric hypertension. 
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معدل انتشار ارتفاع ضغط الدم في طلبة المرحلة 
الاعدادیة بمحافظة الغربیة، طبقاً لتوصیات الجمعیة 

 2017 ،لطب الأطفال الأمریكیة
 ابراھیم محمد أبو فرج ،زینب عبد العزیز الرملي* ،أحمد حمدي عبد العزیز*

 ركلیة الطب جامعة الأزھ، قسم طب الأطفال*

یت�������راوح مع�������دل انتش�������ار ارتف�������اع ض�������غط ال�������دم المؤك�������د عن�������د          
٪ بن�������اءًا عل�������ى الإرش�������ادات الس�������ابقة. ت�������م 4٪ إل�������ى 2الأطف�������ال ب�������ین 

 م������ن 2، والمرحل������ة 1تق������دیر انتش������ار ارتف������اع ض������غط ال������دم، والمرحل������ة 
 ارتف������اع ض������غط ال������دم م������ن قب������ل الأكادیمی������ة الأمریكی������ة الجدی������دة لط������ب

ي المدرس�����ة. ف�����ي ع�����ام غط ال�����دم ف�����الأطف�����ال ف�����ي برن�����امج فح�����ص ض�����
، أص���������درت الأكادیمی���������ة الأمریكی���������ة لط���������ب الأطف���������ال دلی���������ل 2017

الممارس�������ة الس�������ریریة لفح�������ص وع�������لاج ارتف�������اع ض�������غط ال�������دم ل�������دى 
الأطف�������ال والم�������راھقین لتح�������دیث مع�������اییر تش�������خیص ارتف�������اع ض�������غط 

 .الدم لدى الأطفال

ھ������و تحدی������د م������دى انتش������ار ارتف������اع الھ������دف م������ن ھ������ذا العم������ل          
ادی������ة ب������إدارة غ������رب طنط������ا ض������غط ال������دم ل������دى ط������لاب المرحل������ة الإعد

ل�����دم (محافظ�����ة الغربی�����ة) وت�����م تقی�����یم مراح�����ل ارتف�����اع ض�����غط االتعلیمی�����ة 
 .2017باتباع توجیھات الأكادیمیة الأمریكیة لطب الأطفال 

ت�������م إتمامھ�������ا ف�������ي  ،ذه الدراس�������ة دراس�������ة تحلیلی�������ة مقطعی�������ةھ�������         
مس������ح ، 2021م������ایو  حت������ى ش������ھر 2019م������ن ش������ھر أكت������وبر الفت������رة 

مدرس�������ي ت�������م إج�������راؤه ف�������ي م�������دارس إدارة طنط�������ا غ�������رب التعلیمی�������ة 
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س م����������ن ط����������لاب الم����������دار 4000الإعدادی����������ة. ش����������مل الاس����������تطلاع 
 ).، من كلا الجنسینسنة 16-12(تتراوح أعمارھم بین 

 حی������ث ت������م الحص������ول عل������ى إذن رس������مي قب������ل إج������راء الدراس������ة         
ة كم�����ا ت�����م الحص�����ول عل�����ى موافق����� ،یمی�����ة بطنط�����ا غ�����ربم�����ن الإدارة التعل

لجن�����ة الأخلاقی�����ات بكلی�����ة الط�����ب جامع�����ة الأزھ�����ر. ت�����م الحص�����ول عل�����ى 
 .الموافقة الشفویة المستنیرة من جمیع طلاب الدراسة

الدراس������ة إل������ى  خض������ع جمی������ع الط������لاب المش������مولین ف������ي ھ������ذه         
س ال�������وزن والط�������ول ومؤش�������ر كتل�������ة قی�������ا ،أخ�������ذ الت�������اریخ المرض�������ي

س������جیل مع������دل خفق������ان القل������ب و قی������اس ض������غط ال������دم عل������ى ت ،الجس������م
 .مدار ثلاث زیارات

 ،اليراس������تنا الحالی������ة عل������ى النح������و الت������یمك������ن تلخ������یص نت������ائج د         
٪) وح�����الات ارتف�����اع 14.4كان�����ت نس�����بة ح�����الات ارتف�����اع ض�����غط ال�����دم (

٪) والح����������الات الطبیعی����������ة 0.4ض����������غط ال����������دم المرحل����������ة الأول����������ى (
)85.2٪.( 

 وق ذات دلال������ة إحص������ائیة ب������ین ال������ذكورحی������ث ك������ان یوج������د ف������ر         
كان�������ت أعل�������ى ب�������ین  ،تف�������اع ض�������غط ال�������دموالإن�������اث فیم�������ا یتعل�������ق بار

ال�����ذكور. وأیض�����ا ك�����ان یوج�����د ف�����روق ذات دلال�����ة إحص�����ائیة ب�����ین عم�����ر 
 .الأطفال وارتفاع ضغط الدم

لمؤش�����ر كتل�����ة الجس�����م ال�����ذي أظھ�����رت ھ�����ذه الدراس�����ة أن�����ھ وفقً�����ا          
م�����ن الس�����منة المفرط�����ة ف�����ي ٪ أطف�����ال یع�����انون 5.6، ھن�����اك ت�����م توزیع�����ھ

دراس�������تنا. كم�������ا أن متوس�������ط مؤش�������ر كتل�������ة الجس�������م وال�������وزن ومح�������یط 
الخص������ر ك������انوا أعل������ى ب������ین ح������الات ارتف������اع ض������غط ال������دم مقارن������ة بالح������الات 
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العادی�������ة. وأخی�������را، أظھ�������رت دراس�������تنا أن الت�������اریخ الع�������ائلي للإص�������ابة بارتف�������اع 
 .ضغط الدم كان مرتبطًا بشكل كبیر بارتفاع ضغط الدم

 :ت النھائیةالاستنتاجا

ھن������اك مع������دل اتنش������ار ع������الي ب������ین ط������لاب الم������دارس الإعدادی������ة (ارتف������اع  •
 ).%0.4% والمرحلة الأولى من مرض الضغط  14.4ضغط الدم 

% ب������ین الأطف������ال ف������ي س������ن الدراس������ة 5.6ارتف������اع مع������دل اتنش������ار الس������منة  •
س�������ط مؤش�������ر كتل�������ة الجس�������م وأیض�������ا ارتف�������اع نس�������ب متو ،س�������نة) 16 -12(

ت المص�����ابة بارتف�����اع ض�����غط ال�����دم أكث�����ر م�����ن ومح�����یط الخص�����ر ب�����ین الح�����الا
 .الحالات الطبیعیة

مع�����دل انتش�����ار م�����رض ض�����غط ال�����دم بالأطف�����ال أعل�����ى ب�����ین الأطف�����ال ف�����وق  •
 .سنة 13سن 

یعتب������ر الت������اریخ الع������ائلي المرض������ي لوج������ود م������رض ارتف������اع ض������غط ال������دم  •
عام������ل غی������ر قاب������ل للتع������دیل لح������دوث م������رض ارتف������اع ض������غط ال������دم ف������ي 

 .الأطفال

 :التوصیات

ح�����ص الأطف�����ال الأكث�����ر عرض�����ة للإص�����ابة بم�����رض ارتف�����اع ض�����غط یج�����ب ف •
ئلي الأكث����ر س����منة وم����ن لدی����ھ ت����اریخ ع����ا ،ال����دم مث����ل الأطف����ال الأكب����ر عم����را

 .لوجود مرض ارتفاع ضغط الدم

الإحال�������ة المبك�������رة للأطف�������ال الأكث�������ر عرض�������ة لخط�������ر الإص�������ابة بم�������رض  •
ارتف������اع ض������غط ال������دم إل������ى عی������ادات الت������أمین الص������حي لعم������ل فحوص������ات 

 .أشمل

 .ل دراسات أشمل على نطاق أكبر ومناطق أخرىعم •
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