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Childhood hypertension is a rising concern and a known predictor of adult cardiovascular issues. This study aimed to assess

the prevalence of hypertension and its association with BMI among school children aged 10-14 years in Ras Al Khaimah. A

cross-sectional observational study was conducted in schools in Ras Al Khaimah over four months using convenience sam-

pling. Children aged 10-14 years, with parental consent, were included. Data on BMI and BP were collected using standard-

ized instruments. SPSS software was used to analyze the data. The study analyzed 296 children (137 males, 159 females) with

amean age of 11.95+1.28 years. Normal BMI was observed in 76%, while 13.5% were obese. Hypertension was presentin 23.3%

of children, with a significant association between high BMI and hypertension (Chi-square=12.17, p<0.05). Mean BP corre-
lated strongly with SBP (r=0.84) and DBP (r=0.93) and moderately with BMI (r=0.41), all statistically significant (p<0.05).
The study revealed a significant link between high BMI and hypertension in children, with 23.3% exhibiting elevated blood

pressure. These findings support early screening and school-based interventions to prevent long-term health risks.
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Introduction

Hypertension in the pediatric population isa grow-
ing global concern [1, 2]. Beyond being a significant
contributor to morbidity and mortality, it places a sub-
stantial burden on healthcare systems, families, and
society as a whole. Although evidence indicates a rising
prevalence of hypertension among youth, itslong-term

consequences remain poorly understood and are often
overlooked [2]. Childhood hypertension is frequently
asymptomatic, leading to missed diagnoses by health-
care professionals. It is a well-established predictor of
adult hypertension and organ damage, yet it remains
an underestimated issue, particularly in developing
countries, where an increasing number of otherwise
healthy children are being diagnosed [3]. Normal blood
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pressure values in children and adolescents are deter-
mined by age, gender, and height. Several factors con-
tribute to the rising incidence of pediatric hypertension,
including lifestyle changes such as reduced physical ac-
tivity, high-calorie and high-sodium diets, low potassium
intake, consumption of caffeinated and alcoholic bever-
ages, smoking, mental stress, and sleep deprivation.

A study done in the UAE among children demon-
strated that a higher BMI percentile is associated with
higher blood pressure [3]. The global tendency towards
obesity among children is evident in several studies,
as reported by a systematic review [4]. Further, there
is a trend for increasing myocardial infarction among
the young population, which could be attributed to
lifestyle habits and undetected risk factors [5]. Along
the same line, several complications of concurrent
hypertension and obesity have been reported among
children, such as retinal abnormality and poor sleep [6,
7]. Obesity in childhood would determine dysglycemia
and carotid intima thickness in adulthood [8]. Obesity
has also been shown to be associated with short sleep
duration and dental caries [9, 10]. Regular screening of
the studentsis required to prevent obesity-related com-
plications in later life.

Hence, we designed this study to determine the
prevalence of hypertension in children aged 10-14 years
and to study the association between BMI and blood
pressure among school-going children. The study also
aimed to assess the other contributing factors respon-
sible for high blood pressure. In our study, 69 (23.3%)
children out of 296 were recorded as having high blood
pressure above the 95% percentile. Higher BMI was
found in 40 (13.5%) children among the 300. The pos-
sible causes for higher BP and higher BMI among our
subjects are lifestyle-related factors such as sedentary
status and diet.

Material and methods

The cross-sectional observational study was con-
ducted at schools in Ras Al Khaimah over months. Con-
venience Sampling was used to select the schools for
participation in the study. All children between 10 and
14 years old, whose parents gave consent, were recruit-
ed. After ethical committee approval, different schools
in Ras Al Khaimah were approached to conduct the
study in their schools after administrative approvals
(RAKMHSU-REC-21-2017-UG-M-SC).

All children eligible for the study were explained the
purpose of the study with aninformed consent formand
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an information sheet to take home. The investigators
collected parents’ phone numbers and emails, talked to
them about the study, and took consent through Google
forms or physical forms sent through students. Demo-
graphic data, required anthropometric measurements,
and systemic examinations were recorded in the pro-
forma after informed consent from the parents. Two
blood pressure measurements on two days at two differ-
ent timings were recorded for each child included in the
study from January 2018 to April 2018.

Assuming the total population of school children
(10-14 years) as 2000 and an expected population pro-
portion of 30% with a margin of error of 5% and confi-
dence level of 95%, the sample is calculated as 278. How-
ever, a sample size of 300 is estimated, and dropouts are
expected during the study. Children who were already
diagnosed with chronic diseases more than 2 weeks pri-
or were excluded. Also, the children who were absent
during any day of taking blood pressure were excluded
from the analysis (Figure 1).

Anthropometry and blood pressure measurement

The required data were collected using an electron-
ic weighing machine, stadiometer, and sphygmoma-
nometer with appropriate-sized cuffs, blood pressure,
and BMI charts. Using SPSS software, the BMI percen-
tiles of school-going children between 10 and 14 years
were correlated with their blood pressure (BP). Appro-
priate statistical tests, such as the student t-test and
correlation coefficient, were used for data analysis.

Results

The study included 296 children (137 males and
159 females) with a mean age of 11.95+1.28 years. The
average height and weight were 1.51+0.11 m and 45.93+
13.48 kg, respectively, with a mean BMI of 19.95+
4.16 kg/m?. The mean systolic blood pressure (SBP) was
111.6£11.96 mmHg, diastolic blood pressure (DBP) was
66.10+9.08 mmHg, and mean blood pressure (BP) was
81.26+9.02 mmHg (Table 1).

Regarding BMI, 76% of children had normal weight,
10.5% were in the pre-obesity range, and 13.5% were
classified as obese. Blood pressure distribution showed
that 65.5% had normal BP, 11.1% had prehypertension,
and 23.3% had hypertension (Table 2). A significant as-
sociation was found between BMI and hypertension
(Chi-square=12.17, p<0.05), with 18 out of 40 children
with high BMI having hypertension (Table 3). Mean BP
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Figure 1: The schematic of the recruitment of children for the study.

Table 1: Study characteristics of the population (n=296).

Parameter

Gender

Levels/grades in the school

Age (years)

Height (m)

Weight (kg)

Body mass index (kg/m?)
Mean SBP (mmHg)
Mean DBP (mmHg)
Mean BP (mmHg)

Television watching in hrs

140

Frequency/Mean+SD
Males 137
Females 159
5th 47 (15.9%)
6t 70 (23.6%)
7th 50 (16.9%)
8th 66 (22.3%)
gth 63 (21.3%)
11.95+1.280
1.51+0.11
45.93+13.48
19.95+4.16
111.6+11.96
66.10+9.08
81.26+9.02
1.63+1.14
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Table 2: Frequency table of blood pressure and body mass index.

Parameter Categories Number of children Percentages
Normal 194 65.5
Blood pressure Prehypertension 33 1.1
Hypertension 69 23.3
Normal <90 percentile 225 76.0%
Body mass index for age Pre-obesity (>90t but <95t percentile) 31 10.5%
Obesity (=95 percentile) 40 13.5%

showed a strong correlation with SBP (r=0.84) and DBP
(r=0.93) and a moderate correlation with BMI (r=0.41),
all statistically significant (p<0.05) (Figure 2).

Discussion

In our study, 69 (23.3%) children out of 296 were
recorded as having high blood pressure above the 95
percentile. Higher BMI was found in 40 (13.5%) chil-
dren among the 300. The possible causes for higher BP
and higher BMI among our subjects are lifestyle-relat-
ed factors such as sedentary status and diet. Screen-
ing children early is essential and has epidemiological
significance, contributing to general public health
[11]. Hypertension is unnoticed even in adults, and it
becomes even more important to detect in childhood.
Our findings contribute to the arena of health research
and policymakers to strategize preventive measures.

Our study concurs with the global phenomenon
of increasing blood pressure among children and ad-
olescents. The worldwide pooled occurrence of high
blood pressure in individuals <19 years old was found
to be 9.7% with prehypertension and 4.0% with hyper-
tension, based on the guideline definitions from the
2004 Fourth Report [2]. The definition of hyperten-
sion varies minimally between guidelines; however,
it may pose a difference in diagnosing hypertension

[12-16]. The consensus among different guidelines for
the definition of high blood pressure in childhood is
also essential to be taken for pediatric health. The AAP
guideline may tend to underestimate the prevalence
of high blood pressure, whereas it overestimates the
prevalence of hypertension when compared with the
fourth report [17]. We followed the generalized defini-
tion of prehypertension (290" to <95% percentile) and
hypertension (295" percentile) as given by the fourth
report of the National High Blood Pressure Education
Program Working Group on High Blood Pressure in
Children and Adolescents [12].

The correlation between hypertension and obesi-
ty also means that obesity can act as a screening tool
to identify children for blood pressure screening [18].
Our study highlights the significance of BMI as a deter-
minant of high blood pressure among schoolchildren.
The findings concur with several other studies done in
school-age populations [19].

Further, dietary intake during childhood needs to
be monitored. Children are more prone to fast food and
ultra-processed foods. Particularly, sodium intake dur-
ing childhood determines the morbidity pattern and
dietary habits that carry on into adulthood [20].

Higher body weight also poses increased cardio-
metabolic risk, including higher glucose and triglyc-
eride levels [21]. In addition, higher body weight, irre-
spective of normal metabolic status, is associated with

Table 3: Cross table of frequency of children with normal mean blood pressure and high blood pressure as com-

pared to BMI.
Normal BP
Normal BMI 205
High BMI 22
Total 227

Hypertension Total
51 256
18 40
69 296

Note: Hypertension is BP>95 percentile compared to normative charts; High BMI is BMI >95 percentile; Chi-square

value 12.17; The p-value<0.05.
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Figure 2: The correlation of mean BP with BMI in the study population.

myocardial infarction [22]. Our study should be impli-
cated in light of the limitations of the methodology.
The study was planned to measure two BP readings
instead of three for a better school recruitment pro-
cess, though most guidelines recommend three read-
ings. Nevertheless, the data of our study also depicts
a snapshot of blood pressure measurements. Further,
blood pressure readings might be affected due to un-
controllable factors such as student anxiety and diur-
nal variations.

Our study’s prime implication is designing pre-
ventive strategies for childhood hypertension and
obesity. The excess weight gain during pregnancy pos-
es a greater risk of obesity in offspring, even during
midlife [23]. Maternal stress management could con-
tribute to controlling obesity in children [24]. Further,
the habits acquired during the early years of life have
implications for lifespan [25]. Thus, preventive strate-
gies should focus on “catching early” for better health
implications throughout life [26]. Interventional strat-
egies such as dietary habits, meditation, and physical
activity during school hours should also be studied to
assess avenues for controlling blood pressure among
schoolchildren.

Future studies in the arena of childhood hyperten-
sion should consider a bigger sample size and be de-
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signed to assess a longitudinal pattern over months to
get a clearer picture of the magnitude of the problem.

Conclusions

This study highlights a significant association be-
tween BMI and blood pressure among school-going
children aged 10-14 years in Ras Al Khaimah. A con-
siderable proportion (23.3%) of the participants were
found to have hypertension, with a higher prevalence
among those with elevated BMI. While 76% of the chil-
dren had a normal BMI, 13.5% were classified as obese,
and this group had a notably higher risk of develop-
ing hypertension. The statistical analysis confirmed a
significant relationship between high BMI and hyper-
tension (Chi-square=12.17, p<0.05), reinforcing excess
weight’s impact on children’s blood pressure levels.

These findings emphasize the need for early identi-
fication and monitoring of children at risk of hyperten-
sion, particularly those with higher BMI percentiles.
Preventive measures such as promoting a healthy diet,
physical activity, and reducing sedentary behavior,
including screen time, are crucial to mitigating obesi-
ty-related hypertension risk. School-based health in-
terventions and awareness programs for parents and

© 2025 The Authors



children can play a key role in controlling childhood
obesity and preventing its long-term cardiovascular

Rom J Diabetes Nutr Metab Dis. 2025; volume 32, issue 2

olescents: US Preventive Services Task Force Recommendation
Statement. JAMA 317:2417-2426

National High Blood Pressure Education Program Working
Group on High Blood Pressure in Children and Adolescents
(2004) The fourth report on the diagnosis, evaluation, and treat-
ment of high blood pressure in children and adolescents. Pedi-

Flynn JT, Kaelber DC, Baker-Smith CM, et al. (2017) Clinical
Practice Guideline for Screening and Management of High Blood
Pressure in Children and Adolescents. Pediatrics 140:20171904

Lurbe E, Agabiti-Rosei E, Cruickshank JK, et al. (2016) 2016 Eu-
ropean Society of Hypertension guidelines for the management
of high blood pressure in children and adolescents. J Hypertens

Williams B, Mancia G, Spiering W, et al. (2018) 2018 Practice
Guidelines for the management of arterial hypertension of the
European Society of Cardiology and the European Society of Hy-
pertension. Blood Press 27:314-340

Nerenberg KA, Zarnke KB, Leung AA, et al (2018) Hypertension
Canada’s 2018 Guidelines for Diagnosis, Risk Assessment, Pre-
vention, and Treatment of Hypertension in Adults and Chil-
dren. Can J Cardiol 34:506-525

Yang L, Kelishadi R, Hong YM, et al. (2019) Impact of the 2017
American Academy of Pediatrics Guideline on Hypertension
Prevalence Compared With the Fourth Report in an Interna-
tional Cohort. Hypertension 74:1343-1348

Zhao D, Zhou J, Su D, Li Y, Sun W, Tan B, Li S, Zhang R, Song P
(2023) Combined associations of general obesity and central obe-
sity with hypertension stages and phenotypes among children
and adolescents in Zhejiang, China. J Clin Hypertens (Green-

MaC, WangR, LiuY, LuQ, Lu N, Tian Y, Liu X, Yin F (2016) Per-
formance of obesity indices for screening elevated blood pres-
sure in pediatric population: Systematic review and meta-anal-
ysis. Medicine (Baltimore) 95:e4811

Hanevold CD (2013) Sodium intake and blood pressure in chil-
dren. Curr Hypertens Rep 15:417-425

Bhagavathula AS, Al-Hamad S, Yasin J, Aburawi EH (2021) Dis-
tribution of Cardiometabolic Risk Factors in School-Aged Chil-
dren with Excess Body Weight in the Al Ain City, United Arab
Emirates: A Cross-Sectional Study. Children (Basel) 8:884

Xu'Y, Li H, Wang A, et al. (2018) Association between the met-
abolically healthy obese phenotype and the risk of myocardial
infarction: results from the Kailuan study. Eur J Endocrinol

Houghton LC, Ester WA, Lumey LH, Michels KB, Wei Y, Cohn
BA, Susser E, Terry MB (2016) Maternal weight gain in excess of
pregnancy guidelines is related to daughters being overweight
40 years later. Am J Obstet Gynecol 215:246.e1-246.e8

Tate EB, Wood W, Liao Y, Dunton GF (2015) Do stressed moth-
ers have heavier children? A meta-analysis on the relationship
between maternal stress and child body mass index. Obes Rev

Reynolds CM, Gray C, Li M, Segovia SA, Vickers MH (2015) Early
Life Nutrition and Energy Balance Disorders in Offspring in Lat-
er Life. Nutrients 7:8090-8111

Hasebe T, Hasebe N (2022) Impact of risk factors related to met-
abolic syndrome on acute myocardial infarction in younger pa-
tients. Hypertens Res 45:1447-1458

consequences. 12.
Acknowledgments atrics 114:555-576
13.
We thankfully acknowledge the encouragement and
support of school administrations for data collection. u
The authors are also grateful to Najila Abdul Hameed, '
Fahmidha Gulsoom, Madiha Afreen, and Haifa Manaf,
students of the Medical Program, for their constant sup- 34:1887-1920
port during data collection. 15.
Conflict of interest N
The authors declare no conflict of interest.
17.
References
1.  Ceravolo G, Fusco M, Salpietro C, et al (2020) Hypertension in  18.
childhood. J Biol Regul Homeost Agents 34:3-9. SPECIAL IS-
SUE: FOCUS ON PEDIATRIC CARDIOLOGY
2. Song P, Zhang Y, Yu J, Zha M, Zhu Y, Rahimi K, Rudan I (2019)
Global Prevalence of Hypertension in Children. JAMA Pediatr wich) 25:983-992
173:1154-1163 19.
3. AlJunaibi A, Abdulle A, Sabri S, Hag-Ali M, Nagelkerke N (2013)
The prevalence and potential determinants of obesity among
school children and adolescents in Abu Dhabi, United Arab
Emirates. International Journal of Obesity 37:68-74 20.
4. RouletC, Bovet P, Brauchli T, Simeoni U, Xi B, Santschi V, Paradis
G, Chiolero A (2017) Secular trends in blood pressure in children: ~ 21.
A systematic review. J Clin Hypertens (Greenwich) 19:488-497
5. WuWY, Berman AN, Biery D, Blankstein R (2020) Recent Trends
in Acute Myocardial Infarction Among the Young. Curr Opin
Cardiol 35:524-530 22.
6. Kochli S, Endes K, Infanger D, Zahner L, Hanssen H (2018) Obe-
sity, Blood Pressure, and Retinal Vessels: A Meta-analysis. Pedi-
atrics 141:20174090 179:343-352
7. FatimaY, Doi S a. R, Mamun AA (2016) Sleep quality and obesity ~ 23.
in young subjects: a meta-analysis. Obes Rev 17:1154-1166
8. Ajala O, Mold F, Boughton C, Cooke D, Whyte M (2017) Child-
hood predictors of cardiovascular disease in adulthood. A sys-
tematic review and meta-analysis. Obes Rev 18:1061-1070 24.
9. SrP,FbH (2008) Short sleep duration and weight gain: a system-
atic review. Obesity (Silver Spring, Md). https://doi.org/10.1038/
oby.2007.118 16:351-361
10. Hayden C, Bowler JO, Chambers S, Freeman R, Humphris G,  25.
Richards D, Cecil JE (2013) Obesity and dental caries in children:
a systematic review and meta-analysis. Community Dent Oral
Epidemiol 41:289-308 26.
11.  US Preventive Services Task Force, Grossman DC, Bibbins-Do-
mingo K, et al. (2017) Screening for Obesity in Children and Ad-
© 2025 The Authors Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: www.rjdnmd.org

143


http://www.rjdnmd.org

