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ABSTRACT
Introduction: The incidence of hypertension (HT) has recently increased among children, and factors affecting the development of
HT vary between regions; therefore, we determined the prevalence of high blood pressure (BP) and HT in children and adolescents
in our region and risk factors affecting HT.
Methods: BP measurements were properly conducted in 3170 children and adolescents aged between seven and 17 years in our
province. Children’s BP measurements evaluated anthropometrically were also classified under the nomograms of the American
Academy of Pediatrics-2017. Statistical analysis were evaluated regarding gender, age, and anthropometric values.
Results: HT was detected in 4.83% of 1592 children aged between seven and 12 years, and 7.6% of 1,578 children aged between 13
and 17 years, with a total rate of 6.21% (n=197). The risks of high BP and HT increased 1.231 times with a one-year increase in age
(p<0.001). Likewise, the male gender also increases those risks 2,071 times, compared with the female gender (p<0.001). Compared
to underweight participants, the risk of HT was observed to increase approximately six times among overweight individuals. Finally,
obesity was also found to increase the risk of HT by approximately 26 times, compared with underweight individuals (p<0.001).
Conclusion: As a result, such effects as malnutrition, increase in age, and male gender were detected as the factors increasing the
risk of HT development in children aged between seven and 17 years. The measurement of BP should be a part of routine physical
examination in children and adolescents.
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Introduction
The fact that the prevalence of hypertension (HT) in childhood period is
lower than that in adults may cause the physicians to pay less attention
to childhood HT. It is now known precisely that HT detected in adulthood
starts in childhood (1). Additionally, it has also been proven in many
studies that having high blood pressure (BP) in childhood is a significant
risk factor for developing chronic renal failure and cerebrovascular
diseases, primarily atherosclerosis and cardiovascular diseases in
adulthood (1).
In previous studies conducted to determine the prevalence of childhood
HT, so different results have been obtained. The increase in BP is affected
by various contributors, such as nutritional habits, socioeconomic status
of families, and genetic and environmental factors (2). It is seen that
there are differences between countries and even between regions of
the same country, and so those differences in the prevalence of HT lead
each region to determine its prevalence of childhood HT (3). However,
different classification methods can be used in these studies. To prevent
differences arising from the use of different classification criteria,

current guidelines can be used to determine a common approach to the
diagnosis and treatment of HT (1).
This study determined the prevalence of HT and the risk factors affecting
BP in children and adolescents aged between seven and 17 years in our
province, based on up-to-date guideline.

Methods
Study Population
After obtaining approval from the Konya University, Meram Faculty of
Medicine Local Ethics Committee (approval number: 2012/29, date:
13.03.2012) and written informed parents’ consent, 3,170 children
between seven and 17 years of age were included in the study through
the random sampling method from primary and high-school schools
with similar socio-economic and cultural features. Both parents and the
participants were informed about the voluntary participation and the
design of the study. Those refusing to participate were excluded from
the study.
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Assessments
The measurements of BP were performed at least thrice on the right
arm of each child in the study in a calm and comfortable environment,
and the average of three measurements was calculated for each child.
In performing the measurements, the arm circumference of each child
was measured from the middle of the arm, and the appropriate cuff
was selected for the cuff length to be 80-100% of the arm circumference
and for the cuff width to be 45-55% of the arm circumference. A
benchtop mercury sphygmomanometer ERKA 3000 (ERKA, Kallmeyer
Medizintechnik, Bad Tölz, Germany) was used to perform the
measurements.
After choosing the appropriate cuff, the stethoscope was placed on
the brachial artery as proximal and medial to the cubital fossa and at
the lower end of the cuff while the child was in the sitting position.
Attention was paid to ensure that the cubital fossa was at the level of
the heart. The cuff was inflated to approximately 20 mmHg above the
point of loss of pulse and deflated at a rate of 2-3 mmHg per second.
During the measurements, the first stage of Korotkoff sounds (K1) heard
as the cuff pressure was released was accepted as systolic BP. The point
(K5) at which Korotkoff sounds disappeared and when the cuff pressure
was sufficiently released to allow normal blood flow was accepted as
diastolic BP.
The findings after the measurements were analyzed under the staging
criteria standards released by the American Academy of Pediatrics in
2017 (AAP-2017) (4). Percentile curves were evaluated in terms of age
and gender differences. While those in the 90-95th percentile or those
having a value of BP above 120-80 mmHg despite <90th percentile
were assessed to have high BP, that <95th percentile was accepted
to be hypertensive. Additionally, those having a value of ≥95 P +12
mmHg or ≥140/90 mmHg were considered stage-2 HT. For the children
evaluated to have HT and high BP, the measurements of BP were carried
out three times more (six times), and the average measurements were
recalculated. Those having the value of 90th percentile for both systolic
and diastolic BP readings were considered normotensive.
The body mass index (BMI) values of the children who appropriately
underwent the anthropometric evaluation concerning the height and
weight measurements were calculated by the formula defined as a
child’s weight in kilograms divided by the square of the child’s height
in meters (kg/m2). Based on the charts constituted for Turkish children
by the age and gender differences, while the children below the 5th
percentile and those between the 5th and 85th percentiles were defined
as underweight and normal weight recently, those between the 85th
and 95th percentiles and above the 95th percentile were evaluated as
overweight and obese, respectively (4).

(CI) was calculated as at least 2808 for the bilateral hypothesis at 0.80
power and 0.05 error level.
In evaluating the data obtained in the study, the Statistical Package
for Social Sciences (SPSS) for Windows 21.0 software package was used
to perform the statistical analyses (SPSS Inc., Chicago, IL, USA) (5). The
calculation of the sample size, however, was performed using GPower
(3.1.9.6, Franz Faul, Universintäl Kiel, Germany). In our study planned
as a prevalence study, the descriptive statistics were summarized as the
frequency distributions and percentages for categorical variables, and
the mean ± standard deviation and the median (minimum-maximum)
for continuous quantitative variables. The variables questioned and
found significant as the risk factors affecting HT in our study were
analyzed by the multiple logistic regression analysis, and the findings
were stated with the odds ratios of 95% CI and the relevant p-values. The
type-1 error rate was accepted as 0.05 for all statistical analyses.

Results
The demographic data and study findings of 3,170 children included in
the study are presented in Table 1.
The mean age of 3,170 children was found as 12.68±3.26, and HT was
detected in 77 (4.83%) of 1,592 children aged between seven and 12
years included in the study. Even so, in those aged between 13 and 17
years, HT was determined in 120 (7.6%) of 1,578 children.
In this study, the normotensive children and those diagnosed with high
BP and HT were evaluated in terms of gender and weight status, and the
statistical differences evaluated in the study are presented in Table 2.
High BP and risk factors affecting the status of HT were examined by the
multiple logistic regression analysis, and the findings are shown in Table
3. Accordingly, when the age included in the model increases by one
Table 1. Data from the study

Gender

Percentile of BMI

Systolic HT

Diastolic HT

Statistical Analysis
Based on the statistics of the census database, it has been accepted that
there are approximately 450,000 individuals between the seven and 17
age group, meeting the study inclusion criteria throughout the province
of Konya. The information related to the prevalence of HT based on the
literature was taken as approximately 6%, and the sample size to be
reached such a rate with a 2% difference and 95% confidence interval
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AAP 2017

n

%

1624

51.23

Female

1546

48.77

Obese

339

10.69

Overweight

370

11.67

Normal weight

2255

71.14

Underweight

206

6.50

HT

190

5.99

High BP

136

4.29

Male

Normal

2844

89.72

HT

65

2.05

High BP

147

4.64

Normal

2958

93.31

HT

197

6.21

Stage 1 HT

94

2.97

Stage 2 HT

103

3.25

High BP

141

4.45

Normotensive

2832

89.34

AAP: American Academy of Pediatrics, BP: Blood pressure, BMI: Body mass index, HT:
Hypertension
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unit, the risks of high BP and contracting HT also increase 1,231 times,
and the finding is statistically significant (p<0.001).

be observed among the findings of those studies, and such differences
can be attributed to the diversity of ethnic and genetic structures, the
changes in socioeconomic status, the evaluation of different age groups,
the changes seen in BP rates of age groups, and the different techniques
used to measure BP (9).

Similarly, when compared to the female gender, the male gender was
seen to increase the risks of high BP and HT 2,071 times (p<0.001). It
was also observed that compared to underweight status, overweight
status was detected to increase the risk of HT approximately six times
(p<0.001). Finally, obesity was determined as a factor increasing the risk
of HT approximately 26 times, compared to the underweight (p<0.001).

In the study conducted in Western India by Buch et al. (10), it was
reported that the prevalence of HT increases with age. In the same
study, although the prevalence of BP was observed to increase after 10
years of age in girls (0.62% for <10 years, 8.67% for 10-13 years, and
8.48% for >13 years), BP prevalence elevated in boys following 13 years
of age (5.88% for <10 years, 6.04% for 10-13 years, and 9.19% for >13
years). In our study, there was also a significant difference between the
values of BP among the different age groups, and as the age increases
by one unit, the risks of high BP and HT increase 1,231 times; in other
words, the prevalence of HT was determined to increase with age.

Discussion
In this study, the rates of HT were detected as 4.83% in children aged
between seven and 12 years, 7.6% in those aged 13 and 17 years, and
6.21% in those aged between seven and 17 years. In previous studies
conducted in different countries and centers worldwide, the prevalence
of HT varied between 1 and 11%. In a study by Kamath et al. (6) on
2,067 school children in South India in 2010, the prevalence of HT was
emphasized to be 2.2%. Again, in another study conducted by Vivek and
Singh (7) in the province of Gujarati in India in 2012, the prevalence
of HT was found to be 9.2% in 1087 school children between five and
18 years of age. Under the report of AAP-2017, the prevalence of HT
was announced as 9.4% (11.1% for boys and 7.5% for girls) (1). Many
epidemiological studies have so far been conducted to determine the
prevalence of HT in the different provinces of Turkey over the years.
Although the prevalence of HT in children and adolescents varies
between 0.6 and 14.4% in the studies conducted in Turkey, the study
by Duzova et al. (8) found the frequency of HT as 6.1% in children aged
between five and 18 years. However compatible our study results are with
the findings detected both in Turkey and in the world, differences can

Unfortunately, different studies investigating the association between
BP and gender have found and reported different findings. While some
studies found the mean BP values to be different, others detected BP
values to be higher in boys or vice versa. However, the prominent view
reported in previous studies is that the male gender has a higher rate
of BP (1-11). In the study by Kamath et al. (6) with 2,067 school children
in South India, the prevalence of HT was determined to be 2.1% in boys
and 2.4% in girls, and no significant difference was reported between
the genders. In a study conducted in Russia, however, it was found
that the prevalence of HT was higher in children living in cold regions
(12.7%), than those in the general population (12.7%), and it was also
revealed that the rate of HT was higher in boys than that in girls (12).
Based on the AAP-2017 criteria, statistically significant differences were

Table 2. The presentation of the data obtained from the study
HT

n
Gender

Percentile of BMI

High BP

Normal

p

%

n

%

n

%

Male

116

58.88

91

64.54

1417

50.04

Female

81

41.12

50

35.46

1415

49,96

Obesity

102

51.78

34

24.11

203

7.17

Overweight

35

17.77

27

19.15

308

10.88

Normal weight

58

29.44

73

51.77

2124

75.00

Underweight

2

1.02

7

4.96

197

6.96

<0.001

<0.001

BP: Blood pressure, BMI: Body mass index, HT: Hypertension

Table 3. The results were obtained through the multiple logistic regression analysis
95% CI for exp (B)

B

S.E.

Six.

Exp (B)

Lower

Upper

Constant

-6.671

0.505

-

-

-

-

Age (years)

0.207

0.022

<0.001

1.231

1.178

1.285

Male

0.728

0.133

<0.001

2.071

1.597

2.685

Underweight

-

-

-

-

-

-

Obesity

3.260

0.370

<0.001

26.062

12.626

53.795

Overweight

1.912

0.376

<0.001

6.767

3.241

14.129

Normal weight

0.648

0.357

<0.001

1.911

0.949

3.849

CI: Confidence interval
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found in high BP in terms of gender differences (11.8% for boys and 5.8%
for girls) (1). In studies conducted at various centers, different findings
were obtained about the effects of male and female genders on BP in
children. In our study, the male gender has increased the risk of HT
2,071 times, compared with the female gender.
Although the underlying etiology is complex, obesity-related HT is a
serious problem during the childhood period (13). Obesity and high
sodium intake have been strongly reported to affect the prevalence
of HT (14). The prevalence of obesity-associated HT in childhood is
increasing rapidly worldwide as a crucial health problem (15). The
frequency of HT increases 2.5-3.7 times among the children with BMI
≥90th percentile (16). Additionally, studies have shown that the rates
of both systolic BP and diastolic BP are higher in obese children with
insulin resistance (17). In our study, it was also observed that obese
individuals face approximately 26 times higher risk of HT, compared to
underweight individuals, and the overweight status increases the risk
of HT approximately six times, compared to underweight individuals.
Study Limitations
Although the prevalence of HT was found to be 6.21% in our study, several
studies have revealed that the frequency of HT decreases in repeated
measurements performed due to the high measurements of BP, and
therefore, the true prevalence is considered lower (18). To evaluate BP
more appropriately, Ambulatory blood pressure monitoring is gaining
vital importance in the diagnosis, treatment, and management of HT in
childhood and adolescence (19). We consider that long-term studies are
needed to elucidate the prevalence of HT and related factors.

Conclusion
In conclusion, while each one-year increase in age causes the risk of HT
to increase approximately 1.2 times in children aged between seven and
17 years, such factors as male gender, being overweight, and obesity
also elevate the risk of HT twice, six times and 26 times increases,
respectively. As in adults, the measurement of BP should also be a part
of routine physical examination in children.
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