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High blood pressurein school age children
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Abstract
Objectives. to determine the percentage of high blood pres§urehypertension &
hypertension) as well as to address some epidegialovariables that contributes to
high blood pressure in school age children.
Methods: a cross sectional study was conducted on 3231946oys ,53.6% Qqirls)
primary school students aged (9-11 years) seleaeh primary schools in Najaf city
center during the period from March 2009 till Ma@0®.The Blood pressure was
measured on at least three separated occasioms stndardized sphygmomanometers
with appropriate cuff size. Weight and height dfdlildren were measured and body
mass index calculated .A questionnaire paper waisveigh the student to be filled out
by parents (all the parents were educated). Spebiailts for blood pressure, body
weight & body mass index were used in the study.
Results: high blood pressure (prehypertension & hypertansivas found in 5.5% of
students all of them were undiagnosed & not recamg medications, Obesity was
reported in 9.6% of Studied & 38.9 % of them hhigh blood pressure.
Conclusion: there was a significant statistical correlatiogtvieen hypertension and
increasing body mass index & between hypertensioghéld gender ( more in female
than male child ),. the study showed that no orth@students with high blood pressure
(prehypertension &hypertension) was previously dasgd and no one had any
symptom & routine measurement of blood pressuretiddren was recommended.

Introduction
Hypertension affected between 2% and 5% of child@nedh it is become increasingly
prevalent due to pediatric obesity epideniiés Several longitudinal studies have
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suggested that systemic arterial hypertension (SiaHjdults is a disease that has its
beginnings in childhood. Because of the lack oftiruexamination and the belief
that SAH is rare in childhood, many childrenvéafailed to receive the diagnosis
of hypertension over recent decad%s.

Hypertension is a known risk factor for corgnartery disease (CAD) in adults, and
the presence of childhood hypertension may cort&ilia the early development of
CAD. Reports show that early development of atheenssis does exist in children and
young adults and may be associated with childhoggkttensior®: Left ventricular
hypertrophy (LVH) is the most prominent clinicaligence of end-organ damage in
childhood hypertension. Data show that LVH can éensin as many as 41 percent of
patients with childhood hypertensiaPatients with severe cases of childhood
hypertension are also at increased risk efelbping hypertensive encephalopathy,
seizures, cerebrovascular accidents, and congebbegt failure . Based on these
observations, early detection of and interventim children with hypertension are
potentially beneficial in preventing long-term cplinations of hypertensioff. The
causes for increase in blood pressure are atiddito obesity, change in dietary habits,
decreased physical activity and increasing stf@ssThe development of a national
database on normative blood pressure levels thomigthildhood has contributed to
the recognition of elevated blood pressure in caildand adolescents®. Pediatric
hypertensiomay be secondary to another disease prooest may be essential
hypertension . Secondary hypertension is monenoon in childrenthan in adults, and
common causes of hypertension in childresiude renal disease , coarctation of the
aorta, and endocrindisease. However, as with adults, the majority lofdecen and
adolescents with mild to moderate hypertension tmirearyhypertension in which a
cause is not identifiabl€: ®

Definition of hypertension: Hypertension isidefl as an average systolic BP (SBP)
and/or diastolic BP (DBPJ® is >95" percentile for gender, age and height
occasions.

* Prehypertension in children is defined as averdtfeé & DBPFevels that are

>90" percentile but <98 percentile.

* Adolescents with BP levets120/80 mm Hg shoulde considered

prehypertensive.

« Stage | hypertension is diagnosed if a &hiBP is greater than the 95

percentile but less than or equal to th& percentile plus 5 mm Hg.

» Achild is classified as having stage Il hypertensf their BP is greater than the

99" percentile plus 5 mm Hg.
» If the systolic and diastolic classifications sawa discrepancy, the child's
condition should be categorized by using the higlaue.
Adapted from the guidelines on definition loypertension in the Fourth US Task
Force Report on Hypertensiéh
Subjects & methods:-

A cross sectional study was carried out or832udents from primary schools; aged
9-11 years. four primary schools were selectedamtyl in  Najaf city center only,
from a period of March 2009 to May 2009. Througthgaestionnaire filled by parents,
data were collected regarding age, sex, demograpHhiealth information including
parental education, family history of hypertensiamgnsanguinity among parents,
parental occupation, History of UTI, medicationsedis family history of renal
problems, past medical history of the student, gsyemic complaint by the student as
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headache,vomiting, recurrent fever, abdominal plaumning in maturation, attendance
to school (regular or not) and school performarieer all students; weight was
measured to nearest 100 gm after removal of shaeset, heavier clothing and
pocket content using electronic machine and hemlnearest 0.5 cm using body meter
were recorded .Blood pressure was recorded thraughely school attendance during
the 3 months study in a quite setting with the shisl in a sitting position .The midpoint
between olecranon and acromion was identified atine circumference was measured
at that point and appropriate cuff size was deteechiby bladder width covering 40%
of circumference or two thirds of upper riginin , the position of right arm was
adjusted so that the antecubital fossa wabeatame level of heart . Systolic BP was
calculated with appearance of Korotkoff sound while diastolic BP was deducedhwit
the disappearance of sound. High pressure repeatbree occasions and the child was
examined clinically for any physical findings. ABP figures were matched against
age , gender and height ( the normative valuesaseed on the National High Blood
Pressure Education Program : The Fourth Repothe diagnosis, evaluation , and
treatment of high blood pressure in children andlestent § .the student considered
to be hypertensive if systolic blood pressure amddiastolic blood pressure is 95"
percentile for age ,gender, and height level & ppelntensive if systolic & \ or diastolic
blood pressure iz 90" percentile but <98 percentile. Body mass index was calculated
by using the formul§

BMI = weight (kg)/height (m)?

It was determined for each student ugiediatric normative data based on age
and gender .Over weight was defined when B#BS" — 95" percentile , obesity
was defined when BMI exceeding "5percentile based on a growth charts
available from the center for disease control amygntion (CDCJ'? .

Satistical analysis: Statistical analysis through chi-square, logistigression test was
employed using SPSS software, P value < 0.05 wasded statistically significant.

Results:-

323 primary school children were randomly seleédrom primary schools in Najaf
city 150(46.4%) of them were boys and 173(53.6%)evggrls. Their Age ranged from
9-11 years. Family history of hypertension was thim115(35.6%),history of UTI was
found in 21 (6.5%),parental consanguinity foundl#6(45.2%). 18(5.5%) of student
was found to have high blood pressure (hypertensi@hprehypertension) ,8(2.5%) of
student was found to be hypertensives (i.e. sgstitl/or diastolic blood pressur85™
percentile for age, gender and height on more 8aecasions),10(3.4) was found to be
prehypertensives (i.e. average systolic or diastolood pressure >90percentile but
<95" percentile),305(94.4) were normotensive accordingcharts adapted with
permission from national high blood pressure edacgirogram working group on high
blood pressure in children and adolescents. nothefstudent with hypertension nor
those with prehypertension was diagnosed befoectadde( 1).

14(77.8%) of student with high blood pressure hidnagr age ranged from 9-10 years,
while 4(22.2%) of them have age ranged from 10-ddry see table (2). 13(72.2%) of
student with high blood pressure were female, wh{[27.8%) of student with high

blood pressure were male see table (3). 31(9.6%)udfent were obese and 73(22.6%)
were overweight, 7(38.9%) of the obese student Hmack high blood pressure and
6(33.3%) of over weight student were had high blgodssure. see table (4). The
relation between blood pressure reading and othéerd related factors as family
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history of hypertension , consanguineous marriaggory of UTIl , medication intake ,
family history of renal disease ,seen in table (5).

Table 1: Distribution of the students accor ding to blood pressure readings

Blood pressure Frequency Percent
normal BP 305 94.4
hypertensive 8 2.5
prehypertensive 10 3.1

Table 2: Agedistribution of blood pressurereadings

Age (years) Blood pressure(Bp)
Normal(Bp) | High(Bp) | Total
9-10 count 180 14 194
%within blood pressuré9% 77.8% 60.1%
10-11 count 125 4 129
%within blood pressuret1% 22.2% 39.9%
Total count 305 18 323
%within blood pressure100% 100% 100%
High blood pressure (hypertension and prehypeesi
Table 3: Sex distribution of blood pressure readings
BLOOD PRESSURE
Sex normotensive |high BP(pre-HT & HT) Total
male Count 145 5 150
% within blood pressure 47.5% 27.8% 46.4%
female Count 160 13 173
% within blood pressure 52.5% 72.2% 53.6%
Total Count 305 18 323
% within blood pressure 100.0% 100.0% 100.0%
P value=.095
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Table4: Relation of blood pressurereadingsto BMI

Blood pressure
BMI Normotensive HBP
n=305 n=18 P value
Over n=73 67 6 0.28
Weight o4 within blood pressu 22% 33.3%
obese n=31 24 7 0.01
% within blood pressu 7.9% 38.9%
normal n=219 214 5
BMI 70.2% 27.8%

BMI= weight (kg)/height (m¥
Over weight defined as (BMI at 85- 95" percentile)
Obesity defined as (BMI >35percentile).

Table 5: Relation between blood pressurereadings & patient related factors

Blood pressure
factors Total (%) Normotensive | High blood pressure| p-
(%) (%) value
N = 305 N=18
Family history of HT |115(35.6 108(34.4) 7(38.9) 0.76
Consanguineous [146(45.2 136(44.6) 10(55.6) 0.38
marriage
Family history of UTI | 21(6.5) 21(6.9) 0(0) 0.114
Drug use 37(11.4)| 36(11.8) 1(5.6) 0.37
Discussion

The percentage of hypertension among prireeinpol children in Najaf city center
in this study is (5.5%), other countries had regmbid percentage of ranging from (3.6%
to 9.6%). In Jordanian study which was carried lmptladdou et al in 2001, reported
that the percentage of HT was (3.6%3), while in other studies like in Saudi Arabia
(4.8%) 12 Kuwait (5.1%)™®, Tunisia (9.6%)*¥, These differences may be attributed
to variations in methodologies that have been usakkes it difficult to compare results
and contributes enormously towards the discrepaswatence between the different
studies. Among the methodological variations, tb#ofving can be cited: type of
sphygmomanometer, positioning of the child, cuflesgon criteria, number of
measurements made, interval between the measureraedtcriteria for defining the
basal blood pressure levels to be used in defimihggh individuals were considered
hypertensivé?.Although the age prevalence rate of HT increaséth increasing age ;
the blood pressure study show no significaatisical correlation with age PV >0.05
during statistical analysis, probably the numberstididied children not enough to meet
the PV <0.05 criterion, this is in agreementhwother studies carried out in Kuwait
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by Saleh et al in 2006 and in Braz{?, which also show no significant statistical
difference with age.

Other studies showed that BP increases gradwuatly age ,may be attributed to
increase body mas$? | a number of studies come in line wiltis relation like
those carried in  Iraq in Baghdad by Mahthov2006 and Murad et al in 2002
(1518) "and Iraq in Basra by. Nasser 2é@7 Although there is a slight difference
between the means of BP readings toward female egendhe study showed
significant statistical correlation with gendewurithg analysis , this is in agreement
with studies carried out in Irad®>*”, Ethiopia!”, Turkey®® Jordan™ which
show a significant statistical effect of gendarBP and reveal that female has more
chance for developing HT than male which explaihgdhe physiological changes of
puberty where menarche and development of skrpn sex characters impose
tension and anxiety in girfé” .this study show strong correlation between ofpesid
overweight with hypertension 27.2% of children witlgh blood pressure were obese
and 72.2%were overweight , this strong correlati@s also concluded by study done
on Oklahoma city 2008, They found that BMI at or above 95 percentile wasngly
associated with elevated blood pressure(more aalequod" percentile. (Relative risk
3.8 ,95% confidence interval ,5.6-5.4 ) patient wiresented with hypertension and
obesity usually presented with unfavorable conditior cardiovascular prognosis
including carbohydrate ,lipid metabolism , hypeogmia ,LVH ,and /or obstructive
sleep Apnea syndrome .Hypertension is salt sessitivobese patient ,the plasma
volume and cardiac index are increased ,adequateotdn body weight result in
substantial decrease in total blood volume, cardistcput , blood pressure ,and left
ventricular mass and disappearance of sleep apfféaThe hypertensives and
prehypertensives in this study form 5.5% of thedshi all of them were undiagnosed
before. A study done by .Mathew L, Hansen, casetemesreverse university, to
determine the frequency of undiagnosed hyperteranohprehypertension in 3-18 years
children shows that 26%o0f hypertensive childrenemendiagnosed before ,Diagnosis
of hypertension in children is complicated becamsemal and abnormal blood
pressure values vary with age ,sex and héfght Identification of elevated blood
pressure in children meeting prehypertensive aymkrtensive criteria is important
because of the increasing prevalence of pediataght problems and because the
secondary hypertension is more common than adafjuiring identification and
appropriate work up .The longer high blood presgoes undiagnosed, the higher the
risk of organ damage, according to researchery dadded that the problem could be
corrected by developing an electronic record-kegpmodel that would identify
children who may develop high blood pressure. Twesjble clinician-related factors
might explain the low diagnostic rate for hyperiensand prehypertension, one was the
lack of knowledge of normal blood pressure rangets @her was lack of awareness of
a patient's previous blood pressure reafling

Conclusions
[0 The percentage of high blood pressure (hyperter&iprehypertension) was
5.5% which is within the range of other severalrtaes (3.6%-9.6%).
[0 All of the students with high blood pressure wendiagnosed before.
0 9.6% of students were obese and there is strotigt&tal relationship between
obesity and high blood pressure.
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Recommendations

Routine examination of blood pressure in childreth& school health care
services should play a role in early diagnosisygentension in school age
children

the physicians should recognize the arbitrary matdithe definition of
hypertension and the inevitable errors in blgodssure measurement
techniques and, therefore, not base clinical dewspurely on the level of
blood pressure.

Child obesity increases the risk of obesity in #tudd & is associated with
CVD risk, so preventive work should begin in gadhildhood particularly in
children of families at high risk for CVD.

It is advisable to investigate hypertensiviéddctor assessment of target organ
damage and recognition of immediate life therang complications because
early intervention is known to be associated aitjreater chance of
reversibility of the damage that has occurred.
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