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This study assesses the prevalence and etiology of childhood hypertension and whether normative data obtained
by Second Task Force in USA! is applicable to pediatric population in Turkey. 8,820 children (4,141 male 47 %,
4,679 female 53%) aged 7-16 years who are students of 15 primary schools of Malatya in Turkey, were studied
between February 1995 and September 1995. The child accepted as hypertensive when the blood pressure is at
least above 95t percentile rank for age and sex. Medical history, physical examination and laboratory studies were
performed. Hypertension was detected in 53 (0,6%) of 8,820 children. 32 (60,4%) were female and 21 (39.6%)
male.In 44 children of 53 hypertension the etiological investigations carried out. In 8 (18,2%) patients the
etiological factors could be detected. Hypertension causes were renal in 6 (13,6%) patients and in 2 (4.6%)cases
endocrine. In 36 (81,8%) cases no etiological factor could be found, but family history of essential hypertension
in 11 (30,5%) detected. In this group 22 of 36 children had obesity. As a conclusion the prevalence of
hypertension in 7-16 age group is 0,6% in our district. 81,8% of hypertensive children have essential
hypertension. Essential hypertension is frequently 61%) associated with obesity.
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Turkiye’de Cocukluk Cagi Hipertansiyonun Prevalans ve Etiyolojisi

Bu calisma, ¢ocukluk ¢agindaki hipertansiyonun prevalans ve etyolojisini belirlemek ve normal veri olarak kabul
edilen Amerika’daki “Second Task Force” degerlerinin! Tirk populasyonuna uygunlugunu ortaya koymaktadir.
Subat 1995-Eylil 1995 tarihleri arasinda Turkiye Malatya ilindeki 15 ilkogretim okulunda 6grenci, yaglart 7 -16
arast olan 8820 cocuk (4141 erkek [%047], 4679 kiz [%53]) calismaya alindi. Yas ve cins persantiline gore kan
basinct degerleri %95’in istiinde olan ¢ocuklar hipertansiyon olarak kabul edildi. Anamnez, fizik muayne ve
laboratuar calismalari yapildi. 8820 ¢ocugun 53’tnde (%0,6) hipertansiyon tespit edildi. Bunlarin 32’si (%60,4) kiz,
21’1 (%39,6) erkek idi. 53 hipertansif cocugun 44’tnde etyolojik arastirma yapil di. Sekiz hastada (%18,2) etyolojik
faktor saptandr. Alt hastada (%13,6) renal neden ve iki hastada (%4,6) endokrin neden saptandr. 36 hastada
(%81,8) herhangibir etyolojik faktér bulunamadi ancak 11 hastanin (%30,5) aile Oykiilerinde esansiyel
hipertansiyon mevcuttu. Bu grupta 36 hastanin 22’si siman idi. Sonug olarak bizim bélgemizde 7-16 yas arasi
hipertansiyon prevalanst %0,6 idi. Hipertansif hastalarin %81,8’inde esansiyel hipertansiyon mevcuttu. Esansiyel
hipertansiyona stklikla (%61) obesite eslik et mekteydi.

Anahtar kelimeler: Cocukluk ¢agi, etyoloji, hipertansiyon, prevalans

Hypettension is diagnosed when systolic and/or diastolic blood pressure values detived by finding the averages of

three measurements are either at 95 percentile rank or ab ove according to age and sex. The incidence of childhood
hypertension is not precisely known. The prevalence of hypertension in children is in the range of 1 % in an

unselected pediatric population. ¢ Both incidence and prevalence of hypertension are affe cted by the normodative
criteria. For using criteria of a population which is different than study population, criterias must be controlled

whether they are applicable to that population. In this study one of the aims was to check if the normodative data

proposed by the Second Task Force in United States is applicable to Turkish children for making diagnosis of
hypertension. Also we aimed to compare the etiology of the hypertension with literature.
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Hypertension is categorized as essential (primary) and
secondary.In recent publications, it is reported that
more than 50 percent of high blood pressure in
adolescence is essential.” The second most frequent
cause of hypertension in this age group is renal
parenchymal or renovascular. 8 °

In younger age groups, though,
hypertension is more common and is due to renal,
cardiovascular ~ and  endocrine  diseases  the
concordance between blood pressure and body
weight has been recognized for a long time. 1012
Obesity is an important risk factor in the
development of systemic hypertension.® ° Most
adolescents with essential hypertension are obese.
Positive family history for hypertension or obesity in
an adolescent strengthen the diagnosis of essential
hypertension.®?

secondary

MATERIALS AND METHODS

The population of this study were students of 15
primary schools of Malatya district, aged 7-16 years
(n=8,820) The schools were selected randomly and all
students of selected schools had been included into
study between February and September 1995. 47
percent were male (n=4,141) and 53 percent were
female (n=4,679). Blood pressures were measured
with aneroid manometer in the duration in sitting
position after the child rested for 10 minutes with a
blood pressure cuff covering two thirds or more of
the upper arm of child. Measurements were repeated
at 3 different times. The child was considered
hypertensive if averages of three systolic and/ot
diastolic blood pressure values were found at 95
percentile rank or above according to normative data
obtained by the Second Task For ce in United States. !
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Detailed histories pertaining to etiology were taken
from children diagnosed as hypertensive and their
physical examination was made. Blood urea,
creatinine, electrolytes, utinalysis and urine cultures
were evaluated. Intravenous pyelography, voiding
cystourethrography, abdominal ultrasound, CT and
thyroid hormone findings were evaluated in some of
the cases. For obesity, body mass indexes (BMI) were
calculated by the formula: Body weight in
kilograms/(height in metres)? (50. petcentle
weight/(50. percentile height)?)Children with BMI’s
over 120% were considered obese.

RESULTS

Hypertension was detected in 0.6 percent (n=53) of
children. 60.4 percent (n=32) of them were female
and 39.6 percent (n=21) were male. Gitl to boy ratio
was 1.5. In our study childhood hypertension
prevalence was found as 0.6 percent. 83 percent of
(n=44) children went through an etiological
investigation. 9 children did not admit to the hospital
after request to evaluate the etiology of hypertension.
Averages of systolic (SBP) and diastolic blood
pressure (DBP) values of hypertensive children are
shown in Table 1.

18.2 percent (n=8) of children had secondary
hypertension (Figure 1). 13.6 percent of them had
renal etiology. 2.3 percent (n=1) of them had chronic
renal insufficiency, 4.6 percent (n=2) had 1-2°
vesicoureteral reflux 6.8 percent (n=3) had chronic
pyelonephritis and 4.6 percent (n=2) hyperthyroidism
(Table 2). 81.8 percent (n=36) children had essential
hypertension (Figure 1). 50 percent (n=22) of them
were obese according to their BMI’s and in 16
percent (n=7) of them positive family history for

Table 1. Means of Systolic (SBP) and Diastolic Blood Pressure (DBP) Values of Hypertensive Children (n=44),Turkey, February-September

1995
Age Sex Number Mean SBP Mean DBP
(Years) (M/F) (n) (mm Hg) (mm Hg)
7 M 4 132.5 71.5
F 5 128 73
8 M 6 132.5 78
F 2 131.5 90
9 M 4 129 79
F 1 155 100
10 F 1 130 70
11 M 2 147.5 75
F 5 138 85
12 M 2 147.5 67.5
F 3 140 87.5
13 M 2 135 87.5
F 4 145 83
15 F 2 137.5 76.5
16 F 1 170 90
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Table 2. Etiology of primary and secondary hypertension in children, (n=8820), Tutkey, February-September 1995.

Primary (Essential) Hypertension 36 (%081.8)

Secondary Hypertension 8 (%18.2)

OBESE NONOBESE RENAL Etiology ENDOCRINE Etiology
22 (%50) 14 (%31.8) 6 (%13.6) 2 (%4.6)
Obesity Obesity + Family history Unknown Chronic Vesico Chronic renal ~ Hyperthyroidism
15 (%34) Family history 4 (%9.1) etiology pyelonefritis ureteral reflux  insufficiency 2 (%4.6)
7 (%16) 10 (%22.7) 3 (%6.8) 2 (%4.6) 1 (%2.3)
hypertension accompanied obesity. 14 children were
not obese while 4 of them had positive family 700
histories for hypertension and 10 of them did not
have any predisposing factor (Table2). 80 1
DISCUSSION 60 1
. . %0 +— 981, 8
Though the prevalence of hypertension is definitely
lower in children than in adults, it is not as rate as it is 20
thought either. Screening different populations for a8 2
normal blood pressure averages, studying the upper % ‘ .
margins of blood pressure ranges according to age Primary HT Secondary HT

since it is known to rise by age and diagnosing
hypertension by more than measurement will
certainly be a healthier approach in providing an
accurate hypertension prevalence. 3

Rames et al. diagnosed hypertension in 0.6 percent
(n=41) out of 6,672 primary school children.> The
prevalence of hypertension was found as 0.6 percent
in our study which was concordant with literature. It
is claimed that hypertension prevalence varies among
population and this is related to race and dietary
habits but study population must also be under
consideration that a considerably higher prevalence
rate may be found in a selected population, e.g. in
children hospitalized for various reaseons or
attending an out patient clinic or when using another
definition of hypertension. From this study results it
can be sad that normative data obtained by Second
Task Force in United States also applicable to
pediatric population in Turkey among unselected
population out of the hospital.

Factors underlying secondary hypertension are more
common in children and adolescents than adults;
however, primary or essential hypertension is more
frequent in the adolescent group.” Renal diseases atre
the major cause of secondary hypertension in
children followed by cardiovascular and endocrine
diseases.!® Renal damage caused by hypertension and
hypertension caused by previous renal disease
alltogether count for the higher prevalence of renal
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Figure 1. Etology of hypertension in children (n=8,820),
Turkey, February-September 1995

disease in the hypertension population. In our study,
18.2 percent (n=8) out of 44 hypertensive children
had secondary hypertension. 13.6 percent (n=0) of
them had renal while 4.6 percent (n=2) had endocrine
pathologies. Rames et al. has reported 5 children with
secondary hypertension out of 41.5

The prevalence of childhood essential hyp ertension
has been reported as 5-80 percent. 7 In this study,
81.8 percent (n=36) out of 44 hypertensive children
were found to have essential hypertension which was
concordant with literature. Hypertension positive
family history or obesity especially in adolescents
support the diagnosis.!” Genetic predisposition is
known to play a role in the development of essential
hypertension.!? In this study, 11 (25.1 percent) out of
36 essential hypertensive children and sympathetic
nerve system sensitivity to stress is augmented in
these people.!* Other authors, however assumed that
renal sodium excretion is impaired. 15

The role of dietary sodium, potassium, calcium and
magnesium in childhood hypertension has been
investigated in many studies, we still lack defi nite
data.'s: 17 It is also thought that a carbohydrate,
protein and saturated fat rich diet may cause



cardiovascular diseases and result in hypertension
later in life.16.17

Obesity in childhood is an important risk factor for
future cardiovascular diseases.!® Becque et al. report
that 80% of obese children have high systolic or
diastolic blood pressure values.!” Rames et al. found
out that 23 (56%) out of 41 hypertensive children had
obesity.> In our study 50 percent (n=22) of
hypertensive children had obesity which was
remarkable. This probably results from regional
dietary habits that cause a lot of fat and carbohydrate
conception.

The prevalence of childhood hypertension we report
is concordant with literature; therefore we claim that
the number of cases we studied in Malatya is
representative of the pediatric population and racial
differences of the children are not as important as
other factors. And also normadative data obtained by
the Second Task Force in United States are applicable
to the pediatric population in Turkey.

Hypertension which is an important community
health problem and a risk factor for atherosclerosis
and coronary cardiac diseases and obesity which
predisposes to hypertension should be diagnosed and
the necessary precautions be taken as early as
possible. Blood pressure of obese children and young
adolescents  with  hypertensive  parents  should
especially be measured frequently.

Pag et al
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