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ABSTRACT
Arterial hypertension is the most frequent important disease in adult. In children, its incidence is

smaller than in adult, but remains important by diagnostic, prognostic and therapeutic consequences.
This study compares the results of the children arterial hypertension studies in Romania, regarding
prevalence. There are 10 studies confronted, published in Romanian journals in the last 33 years. We
analyzed the number of children in each group, the age, the methodology and the results. We found a large
variability of results. On this basis, we made an attempt to overview the prevalence of the children arterial
hypertension in Romania.
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INTRODUCTION

D efinition of the systemic
hypertension respects other
rules in children comparing
with adults. In children, the
normal and pathological values

of arterial blood pressure (BP) have other limits,
related with the age, sex and height. The BP
values are expressed in percentiles. Some terms
regarding hypertension in children have to be
clarified.

In children, the normal BP is the systolic and
diastolic BP smaller than 90 percentile for age,
sex and height. The ”prehypertensive” BP term
replaces the before used term ”high normal”
and it consists of systolic and/or diastolic BP
higher or equal with 90 percentile, but smaller
than 95 percentile for age, sex and height. The
”prehypertensive” term was introduced in 2004,
in the last report of National High Blood
Pressure Education Program – NHBPEP. In
teenagers values higher than 120/80 mmHg are
considered as prehypertensive, even if they are
smaller than 90 percentile.

Hypertension is systolic and/or diastolic BP
higher or equal with 95 percentile for age, sex
and height at three determinations (1). There
are authors who recommend for the general
practice a formula to appreciate the normal
values of BP (2) (systolic BP 80+5x age in years)
and for the 95th percentile of BP (3):

for systolic BP (1-17 years): 100 + (age
in years x 2)
for diastolic BP (1-10 years): 60 + (age
in years x 2)
for diastolic BP (11-17 years): 70 + (age
in years).

”White coat” hypertension is the term used
for high values of BP when it is measured inside
the medical office or in the hospital (>95
percentile), in contrast with normal values
obtained at home or by 24 hours monitoring.
”White coat” effect is definite as an additional
hypertensive response in a hypertensive patient
with stabilized BP values when is measured
inside a medical institution (4).  
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The prevalence

The first studies regarding arterial hy-
pertension were effectuated in adult. One of
these studies is the World Health Organization
study on a 10 years period, started in 1962,
on 5000 subjects. It established the normal
values for BP under the age of 40 years at 130/
85 mmHg and 140/90 mmHg over this age (5).
It was noticed a difference between countries
with low economic status and industrialized
countries. In the first group, the prevalence is
5-10% comparing with the second group, where
the prevalence is 15-30% (6).

Arterial hypertension (HT) is less frequent
in children than in adult, with an incidence of
1-5%. In adolescent, the prevalence of systemic
hypertension may be of 10%. Normal values
were evaluated in studies, published between
1964-1970 by Nadas, Nelson, Varonier. In a
study published in 1964 by Varonier et al. normal
values of BP in children 2 – 14 years were
considered to be 130/80 mmHg (5). Variation
in BP in pediatric population studies is between
0.6% and 11.2% (7,8). In USA, the HT prevalence
in children is estimated at 1-3%. Comparing the
values obtained in NHANES III study (National
Health and Nutrition Examination Survey,
1988-1994) with those from NHANES 1999-
2000 study, it can be noticed an increase of BP
values in the interval between the two
evaluations with 2.2 mmHg for DBP (diastolic
blood pressure) and with 1.4 mmHg SBP
(systolic blood pressure). This was attributed to
the increased prevalence of obesity (9). Obesity
and reduced time for physical activity were also
identified to have a very important role in the
prevalence of essential systemic hypertension
in other studies (10,11,12,13,14,15,16,17) as
well as in renal disease and renal hypertension,

especially in men (18). The dysmetabolic syn-
drome seems to have an increasing value in
children, too (19). On the other hand, there
are studies regarding the role of malnutrition in
increasing prevalence of pediatric systemic
hypertension (20,21) Regarding the etiology of
HT in children, the majority of the authors con-
sider that HT in children is mostly secondary,
but there are authors who affirm that essential
HT is dominant in children (22)  

The studies

The results of Romanian studies are very
different regarding BP prevalence in children,
with values between 1.5 (26) and 13.5% (27).
The same happened in other countries. Some
Romanian studies will be further analyzed in
chronological order.

Goldis et al. made probably the first study
on HT in children, published in Romania (5), in
1973. One thousand schoolchildren between 6
and 14 years, from Bucharest, were investigated
to establish the limits for normal BP. Asymp-
tomatic high BP prevalence was 3%. It was used
an auscultatory method, as the American Society
of Cardiology recommended in 1967. For SBP
they considered the 1st Korotkoff sound, and for
DBP the arithmetic media of the values for the
4th and the 5th Korotkoff sounds. Adequate cuffs
were used. The BP was measured three times,
at both arms, in orthostatism and in decubitus,
at basal conditions, but also at increased psychic
stress conditions. It was noticed an increase of
BP values, with less than 10 mmHg in stress con-
ditions. The percent of secondary BP was of
16.6% (5 children in 30 cases of HT, 2 with aortic
coarctation and 3 with renovascular HT).

In Chipail et al study (23), performed in Iasi
in 1977, on 1866 children between 6 and 20
years the main objective was to establish the
medium values of BP and standard deviation
(SD) on both sexes and age. There were con-
sidered as pathological values of BP those higher
than 120/70 mmHg for the age 6 – 9, higher
than 140/90 mmHg in boys aged 13-17 years
and in girls aged 13-20 years and higher than
150/90 mmHg for the 17-20 boys. When the
study was finished and all the values were
registered, the abnormal values were conside-
rate those higher than 2 SD over the medium
BP in the studied group. In this group, the BP
incidence was of 11.1%. The BP measure me-
thod was auscultatory, sitting, at the end of the
school program.

In Romania, the first study regarding systemic
hypertension in children was performed and published
by Goldis et al. in 1973. He identified a prevalence of
3% in the schoolchildren population, of 6-14 years of
age in Bucharest (5). In Iasi, a similar study was made by
Chipail et al., 1977, and showed a prevalence of 11.1%
(23). The most developed study effectuated in Romania
was the ”Oradea Study”, with 27.500 children enrolled
from Bihor, age 5-14 years. The prevalence of hyperten-
sion was of 3.3% (24,25).

HTA prevalence depends on the type of population
studied, on the equipment, methodology used, and
external factors.  
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The Patiu et al study (7), in 1978, included
4558 children from Bihor. The HT prevalence
was 7.5%. In another study effectuated by the
same authors in Cluj Napoca (27), on a 206
children group (100 having 8 years, 76 having
2 years and 30 infants having 6 months), the
prevalence of HT was of 13.5% (28 children).
The BP was measured auscultatory with a
mercury sphygmomanometer. The limits of the
normal BP were not defined in this paper.

Pop et al. in the ”Oradea study” (24,25), in
1981, investigated a pediatric population of
27503 children aged 5 – 14 years, from Bihor,
both rural and urban. The methodology for BP
detection: decubitus 5 minutes before, mercury
sphygmomanometer and adequate cuffs, three
measures (the 3rd value was registered), than
repeated two times for high BP values. For
diastolic BP (DBP) the 5th Korotkoff sound was
registered. The normal values of BP were
considered those in the interval ” BP media plus/
minus 2 SD”. In these conditions the pre-
valence of HT in the studied group was 3.3%.
The DBP prevalence was higher than systolic
BP (SBP) prevalence. The SBP prevalence was
2.3% (2.5% urban and 2.2% rural). DBP had a
prevalence of 3.4%, with a big difference be-
tween urban (2.9%) and rural (3.7%). It was
noticed that both SBP and DBP increase
proportionally with weight. In the subgroup with
obesity (over 30% from normal body weight
for age and sex) the hypertension prevalence
was 10%. In the same study, the essential hy-
pertension proportion was established at 94.4%
and it was compared with other reports in
literature: in their studies, Aullen and Vidon
found 95% essential hypertension, and Goldis
84.4% essential hypertension, respectively (24).

In Brumariu et al. study (28), in 1986, the
etiologic profile in 293 hospitalized hypertensive
children was analyzed. The total number of
admissions was of 16208 children, aged 1-16
years, on a period of 8 years. Systemic hyper-
tension was defined as BP higher than the 95th

percentile for age, for a period of minimum
48-72 hours. They used the morning measure-
ment of BP with an aneroid sphygmomano-
meter and an adequate cuff, in decubitus. The
SBP was identified with the 1st Korotkoff sound,
and DBP with the 4th Korotkoff sound. The
hypertension prevalence was of 1.8%, with
68.8% secondary HT (62.8% renal, 2%
vascular, 3.1% secondary to the corticosteroid
therapy).

In the Ivan et al study (29), 7917 pupils, aged
10-19 years, were investigated in 1989. The BP
was measured sitting, repeated at 10-30 minutes
in case of increased values or oscillation, in
decubitus and after physical exercise. The
prevalence of “high normal” BP was 5.1%,
defined as BP 125-130/70-75 mmHg in the 10-
14 year group and 135-140/75-80 mmHg in
the 15-19 year group. The hypertension
prevalence (defined as higher than 130/75
mmHg in 10-14 year group and higher than
140/80 mmHg in 14-19 year group) was 5.4%.
The proportion was 46.5% for diastolic HT, 44%
for systolic-diastolic and 7.1% for systolic HT .

Balla et al. (30) investigated BP in 3460 school-
children, aged 7 -14 year, in 1989, in Harghita
county, both urban and rural area, during the
classroom time. A mercury sphygmomano-
meter with adequate cuffs was used, in the
sitting position. There were three measure-
ments, on the right arm, performed by two
physicians. For DBP the 4th Korotkoff sound
was considered. An arithmetic media of the six
measures was made. Hypertensive values were
considered those higher than the 95th percentile.
Borderline systemic hypertension was consi-
dered when BP values were only sometimes
higher with 10 to 30 mm Hg than the 95th per-
centile.

In the Moraru et al. study (31), in 1990, in
Iasi, the high SBP was 2.6%, high DBP was 1.7%
and systolic-diastolic hypertension was 1.1% in
a group of 942 children 10-17 years aged. A
mercury sphygmomanometer with adequate
cuffs was used. The BP was detected in the
sitting position, after a 5 minutes rest period
and the measurement was repeated twice. The
1st and the 5th Korotkoff sound were regis-
tered. The hypertension prevalence was 5.4%.

In the Popescu Veronica study (32) regarding
the risk factors (1994 – 1998), a 2382 children
group was investigated. The age was 7-18 years,
and they were from both urban and rural areas.
BP measurements were registered ambulatory
in healthy children. A mercury sphygmoma-
nometer with adequate cuffs was used. Mea-
surements were made at the right arm, at the
heart level, in the sitting position, after a 5
minutes rest. The first and the fifth Korotkoff
sounds were registered. There were three
measurements and the registered value was the
arithmetic media of the last two measurements.
The essential hypertension prevalence was
9.23%.
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Another study was performed by Gherghina
et al.26 in 1999, on a group of 400 healthy chil-
dren, aged 14 – 18 years, in Bucharest. Bor-
derline HT was taken into account when SBP
values were between 130 – 140 mmHg and
when DBP values were between 80 – 90 mmHg
and it was present in 10.75% of children for
systolic and 5% for diastolic. True HT was
defined when BP was higher than 140 and/or
90 mmHg, repectively. The HT prevalence was
0.75% (SBP) and 0.75% (DBP).  

TABLE 1. Comparison between the published studies regarding HT in children
Abbreviations: Loc. (Location), No (number of patients) Prev. (Prevalence), Pos. (Position), HT def. (HT definition), Sec.HT (Secondary HT),
Ess. HT (Essential HT), Buch. (Bucharest), ClujN (Cluj Napoca), HR (Harghita), ? (not mentioned in the study), K4 (the fourth Korotkoff
sound), K5 (the fifth Korotkoff sound), ortho (orthostatic), decub. (dorsal decubitus), SD (standard deviation), P95 (the 95th percentile).
*>130/75mmHg for 10-14 years, **>140/80mmHg for 14-19 years,
***>140/90mmHg

DISCUSSIONS

1. None of the analysed studies was in con-
cordance with the actual recommendations
made by the National High Blood Pressure
Education Program Working Group on High
Blood Pressure in Children and Adolescents.
During that period other recommendations
existed, many of them very different from
the standard ones of today.

2. Although the number of the investigated
children in these studies is impressive, none of
these studies included all the ages of the
pediatric population. This would allow to ana-
lyze both the general prevalence of HT in chil-
dren and the age group prevalence. Children
between 10 and 14 years were investigated
for HT in eight of these studies. Some of the
studies are extended to the young adult

population (19-20 years). The study where
almost all pediatric ages were present was the
Brumariu et al ‘s study, from 1986, with a large
number of children, 16208 hospitalized, a
prevalence of HT of 1,8% but the methodology
is not the recommended one (position – decu-
bitus, diastolic BP – the fourth Korotkoff sound,
definition of HT, over the 95th percentile for
48-72 hours) which can generate a number
of false negative results.

3. The criteria used to define HT were different
from one study to another. In consequence,

no rigorous comparison between the studies
can be performed.

4. Heterogenic population groups were inves-
tigated, including national minorities with a
different prevalence in Romanian regions:
Bucharest, Moldova (Iasi) and Transylvania
(Bihor, Cluj, Harghita) and in rural and urban
areas. The prevalence was estimated regard-
less this heterogeneity.

5. Methodology of blood pressure measure-
ment varied from one study to another, in
respect with the place of BP detection (in
classrooms or in medical offices – ”white
coat” HTA), subject position, the moment
of the day, the sphygmomanometer type or
the method to estimate the value for the DBP
(the 4th, the 5th or the arithmetic media be-
tween the 4th and 5th Korotkoff sounds).
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6. The highest prevalence values were obtained
in the studies of Chipail et al, from 1977
and Patiu et al, from 1978, and this kind of
values are absent in the most recent studies.

7. There is an interesting similitude between
the Goldis et al study and the largest study
in Romania concerning this problem, Ora-
dea study. The age of the group, the metho-
dology of BP detecting and the prevalence
are almost the same. But both studies did
not include ages under 5 years and over 14
years and consider that essential HT in chil-
dren is more frequent (83.4% and 94.4%)
than the secondary HT (16.6% and 5.6%).

8. Another similitude is exactly the same pre-
valence (5.4%) obtained in Ivan et al study
and Moraru et al study. They both analyzed
almost the same age group of population
(10-19 years and 10-17 years). The metho-

Conclusion

1. The studies cannot be compared because the metho-
dology, the age groups, and the algorithm to define
HT were different.

2. The hypertension prevalence in children was estimated
at very different values (from 1.5 to 13.5%).

3. The first study was done 33 years ago and the latest 7
years ago.

4. The largest study, Oradea study, estimated hypertension
prevalence in children at 3.3%. However, they con-
sidered the prevalence of essential HT at 94.4%, in
contrast with most of the more recent pediatricians’
opinion, which consider the secondary HT to be more
often present in children.

5. In conclusion, the issue of HT prevalence in Romanian
children is still under debate.  

dology was similar between the studies but
the definition of HT is different.  
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