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ABSTRACT
Objective: The study aimed to investigate the prevalence of obesity, stunting, and hypertension problems among 5-14 year-old 
students from three primary schools. 
Methods: The sample of this cross-sectional study comprised of 2930 primary school children (first-eight grade). The participants’ 
heights, weights, and blood pressures were measured.
Results: Of the participants, 17.4% were overweight, 22.8% were obese, 1.1% stunted, and 5.9% were short. In the eight-year age 
group, the percentage of overweight boy students was higher than that of the overweight girl students. The proportions of the 
students with stage I and stage II systolic hypertension were 6.8% and 3.2%, respectively. While 1.1% of the students had stage I 
diastolic hypertension, 5.5% had stage II diastolic hypertension.
Conclusions: The prevalence of stunting, overweight, and stage I and II hypertension among the children aged 6-14 years was 
high. Thus, it is important to identify such problems early among children and take precautions by conducting routine screenings 
in schools. 
Keywords: School children, obesity, stunting, hypertension

ÖZ
Amaç: Bu çalışmanın amacı orta sosyoekonomik düzeydeki üç ilköğretim okulunda öğrenim gören 6-14 yaş arası öğrencilerde 
şişmanlık, bodurluk, hipertansiyon ve görme sorunu sıklığını değerlendirmektir. 
Yöntemler: Tanımlayıcı ve kesitsel tipte olan bu çalışmanın evrenini birinci sınıftan 8. Sınıfa kadar öğrenim gören 2930 öğrenci 
oluşturmuştur. Öğrencilere boy-kilo-tansiyon ölçümleri yapılmıştır.
Bulgular: Araştırmaya katılan öğrencilerin %17,4’ü hafif şişman, %22,8’i şişman, %1,1’i çok kısa, %83’ü kısadır. Kızlar erkeklere göre 
6 yaşta şişman ve 7 yaşta hafif şişman ve şişman grubundadır. Sekiz yaşta ise şişman grubundaki erkek öğrenci oranı daha fazladır. 
Sistolik kan basıncı Evre I hipertansif %6,8, Evre II %3,2’dir. Diastolik kan basıncı Evre I hipertansif %5,5 ve Evre II %1,1’dir. 
Sonuç: Araştırma sonuçlarına göre 6-14 yaş arası çocuklarda kısa boy uzunluğu, hafif şişmanlık/kilolu olma, Evre I ve II hipertansi-
yon sıklığı yüksektir. Okullarda yürütülecek rutin taramalarla çocukların sorunlarının erken belirlenmesi ve önlem alınması yönün-
den önem taşımaktadır. 
Anahtar kelimeler: Okul çağı çocuklar, obezite, bodurluk, hipertansiyon
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INTRODUCTION
School age is a special period during which children undergo 
changes and develop, and thus they should be provided with 
healthcare and be closely followed. This period is particularly im-
portant because children gain knowledge, build attitudes, and 
develop behaviors related to health mostly in schools. During 
this period, health protection and promotion measures should 
be undertaken and early determination of problems is likely to 
prevent/delay learning and will prevent further problems occur-
ring in the future or will provide the opportunity to easily over-

come these problems (1). The services to be provided for school-
age children include health examinations during the registration 
for the school; periodic physical examinations; monitoring of 
growth and development; and vision, hearing, dental, and sco-
liosis screenings (2, 3).

Monitoring the growth and development of children is crucial 
among school health services. Annual height-weight measure-
ments are simple but effective methods in the early detection 
of serious health problems, such as intestinal, endocrinal, and 
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congenital diseases (2). Within the scope of Monitoring of the 
Growth of School Age Children (6-10 year-age group) Project 
in Turkey, anthropometric measurements of 11,387 children in 
both rural and urban fields of 26 provinces revealed that 6.5% 
were obese, 14.3% were overweight, 1.3% were severely under-
weight, 5.0% were stunted, and 21.5% were short. In Europe, the 
highest prevalence of overweight and obesity among children 
was in Spain (35.2% among 6-9-year-olds) and Portugal (31.5% 
among 7-9-year-olds), whereas the lowest prevalence was in 
Slovakia (15% among 7-9-year-olds), France (18.1% among 
7-9-year-olds), Switzerland (18.3% among 6-9-year-olds), and 
Iceland (18.5% among 9-year-olds) (4).

According to clinical findings, although childhood hypertension 
is less common than adulthood hypertension, the development 
of essential hypertension in adults begins within the first 10 
years of life, and children who have a family history of hyperten-
sion are more prone to hypertension. Thus, detecting hyperten-
sion should be started during childhood (5). Blood pressure in 
children is assessed using percentile curves based on age, gen-
der, and weight, and three consecutive measurements must be 
considered (6). In a Canadian study, a high positive correlation 
was determined between obesity and systolic blood pressure 
in about 2000 children and adolescents aged 6-17 years. Blood 
pressure in obese adolescents was determined to be 7.6 mmHg 
higher on an average. While the hypertension prevalence was 
<1%, the prehypertension prevalence was approximately 2.2% 
(7). In a study conducted in Tunisia, hypertension was detected 
in 4.7% of the adolescents (8). Regional differences in the prev-
alence of childhood hypertension stem from many factors, such 
as different cultural practices, dietary habits, environmental fac-
tors, measurement methods, and age differences (9).

School health nurses cooperate with the school administration 
to identify health risks earlier, to plan appropriate interventions, 
and to take necessary measures. Thus, they contribute not only 
to the protection of child health but also to the continuation of 
family integrity and the appropriate use of community resources 
with early diagnosis (1, 2). The analysis of the results of screen-
ings conducted by nurses within the scope of the school health 
services revealed that such interventions provide opportunities 
for the early detection of many health problems in children. This 
study was aimed at evaluating the prevalence of obesity, stunt-
ing, and hypertension problems among 5-14-year-old students 
from three primary schools. 

METHODS
Design and Sampling: This descriptive and cross-sectional study 
was conducted in 5-14-year-old students from three primary 
schools. All the participating students belonged to middle-class 
socioeconomic status. The study population comprised of 2987 
children from three elementary schools. Some of the participants 
were from kindergartens affiliated to these elementary schools. 
The others were from the first-eighth grade. The study sample 
included 2930 children going to school. 

Data Collection: Data were collected by nursing students under 
the supervision of the researchers. The students were trained 

on height, weight, and blood pressure measurements. Separate 
teams were assigned to each school to measure blood pressure 
and anthropometric parameters.

Data on the students’ age and gender were recorded in a form. 
Then, the results were recorded in data sheets. If a student had 
a health problem, his/her class teacher, school counselor, and 
family were informed, and the student was referred to a physi-
cian. Screenings were conducted in the school’s conference or 
meeting rooms.

Height Measurements: Before measurements, girl students 
were asked to take off hairpins. A measuring tape was fixed to 
a flat wall. Measurements were performed in accordance with 
height measurement standards. The results were recorded in 
centimeters (10, 11). Heights for age were classified as stunted 
(<-2 standard deviation [SD]), short (≥-2 SD-<-1 SD), normal (≥-1 
SD-<+1 SD), tall (≥+1 SD<+2 SD), and very tall (≥+2 SD) (12). 

Weight Measurements: Weighing scales with 100 g sensitivity 
were used. The scales were calibrated before each measurement. 
While measuring weight, the students wore a thin school uni-
form, took off their shoes, and did not touch anywhere (10, 11). 
Weights for age evaluated in accordance with the Z-score assess-
ment recommended by the World Health Organization (WHO) 
were classified as severely underweight (<2 SD), underweight 
(≥-2 SD<-1 SD), normal (≥-1 SD-<1 SD), overweight (≥+1 SD-<+2 
SD), and obese (≥+2 SD) (12). The results were recorded in kilo-
grams (kg).

Blood Pressure Measurement: While the child rested for about 
15 minutes, he/she was told how the blood pressure would be 
measured. All measurements were performed on the right arm 
at the heart level. A cuff appropriate for children’s arm circum-
ference was used. The cuff was placed just above the antecubital 
fossa as to cover two-thirds of the length of the upper arm (2). 
The stethoscope diaphragm was placed slightly on the brachial 
artery, the cuff was inflated to a pressure of 20 mmHg where the 
brachial pulse pressure was lost, and then the pressure reduced 
at a rate of 2-3 mm Hg/sec (13). Blood pressures measured were 
classified as normal (<90 P), prehypertension (90 P-<95 P), stage-I 
hypertension (95 P-99 P), and stage-II hypertension (>99 P) (14).

Statistical Analysis
The data were analyzed using the Statistical Package for Social Sci-
ences (SPSS) 20.0 software package (IBM Corp.; Armonk, NY, USA). 
To analyze the data, numbers, percentage distribution, arithmetic 
means, and SD were used. For statistical comparisons, the chi-
square analysis was used. Anthropometric parameters were mea-
sured using the WHO-2007 reference values for children aged 5-19 
years (body weight for age and body height for age) (10). Assess-
ments were classified based on the Z-score (SD) cut-off points.

Ethics Approval and Consent to Participate: Before the study 
was conducted, approvals were obtained from relevant institu-
tions and from the school administrations where the study was 
to be conducted. The families were informed of the research and 
their consent to allow their children to participate in the study 100
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was obtained. Prior to the research, the children were informed 
regarding what measurements they would undergo.

RESULTS
Of the students surveyed, 49.1% were girls, 50.9% were boys. 
Their mean±SD age was 8.74±2.5 years. The majority of the stu-
dents were first-, second-, third-, and fourth-grade students (Ta-
ble 1).

Of them, 1.3% were severely underweight, 9% were underweight, 
49.3% were normal weight, 17.4% were overweight, 22.8% were 
obese, 1.1% were stunted, and 5.9% were short (Table 2, 3). 

The distribution of the girls’ and boys’ height-for-age Z scores 
(SD) is shown in Table 2. According to this distribution, 11-, 12-, 
and 13-year-old girls were very short (5.6%, 4.4%, and 4.5%, re-
spectively). The percentage of the very short boys in the 11-year-
old age group was greater than that of the very short boys in 
the other age groups (6.3%). The height distributions by age 
and gender were compared, and differences by gender were ob-
served only between 12-year-old children. While the percentage 
of 12-year-old stunted and short girl students was higher than 
their boy counterparts, the percentage of very tall boy students 
was higher than their girl counterparts (χ2 = 14.56, p=0.006). 

The distribution of the girls’ and boys’ weight-for-age Z scores 
(SD) is shown in Table 3. According to this distribution, while 
the obesity rate (>2 SD) among the girl students aged 5-9 years 
ranged between 20% and 36.2%, it ranged from 18% to 34% 

among the boy students in the same age group. In all the age 
groups, except for 12 years of age, the rate of severely under-
weight boy and girl students was very low. The comparison of the 
weight distributions by age and gender revealed that while the 
rate of overweight girls was higher than that of the boys among 
the 6-year-old children (χ2=7.97, p=0.019), the rate of overweight 
boys was higher than that of the girls among the 7-year-old chil-
dren (χ2=11.18, p=0.011). The comparison also demonstrated 
that among the 6-year-old children, the rate of overweight boys 
was higher than that of the girls (χ2=8.21, p=0.016).

The distribution of blood pressure values by gender is shown in 
Table 4. The rate of the students with normal systolic blood pres-
sure was 77.9% (girls, 77.3%; boys, 78.5%). While the rate of the 
prehypertensive students was 12.0% (girls, 12.6%; boys, 11.5%), 
the rate of the students with stage I hypertension was 6.8% (girls, 
6.5%; boys, 7.2%) and with stage II hypertension was 3.2% (girls, 
3.6%; boys, 2.8%). The rate of the students with normal diastolic 
blood pressure was 83.1% (girls, 83.7%; boys, 82.5%). While the 
percentage of the prehypertensive students was 10.4% (girls, 
10.0%; boys, 10.7%), the percentage of the students with stage I 
hypertension was 5.5% (girls, 5.2%; boys, 5.8%) and with stage II 
hypertension was 1.1% (girls, 1.1%; boys, 1.1%; p>0.05).

DISCUSSION
During primary school years, children’s growth and development 
is rapid, and they develop most of the lifetime behaviors. Mea-
surements to be made once a year in school-age children ensure 
the evaluation and monitoring of growth, early identification of 
deviations from normal growth, and planning of appropriate 
initiatives (2, 3). In the present study, the results obtained from 
the screenings demonstrated that 17.4% of the students were 
slightly overweight, 22.8% were overweight, and one-half of 
them were normal weight according to the WHO Z-score system. 
Based on the Z-score distribution of the boys’ and girls’ weights 
for age, the rate of obesity ranged from 20% to 36.2% among the 
girls aged 5-9 years and from 18% to 34% among the boys in the 
same age group. 

The results also indicated that the 6-8-year-old girls were more 
obese than were the boys in the same age group (p<0.05). Ac-
cording to the Monitoring of the Growth of School Age Children 
Project in Turkey, of those children, 6.5% were obese, 14.3% were 
overweight, 1.3% were severely underweight, 5.0% were stunt-
ed, and 21.5% were short. The prevalence of obesity varies from 
one study to another conducted in different countries and re-
gions. The rates of slightly overweight and obesity in this study 
were lower than those in Spain (35.2% in 6-9-year-olds) and Por-
tugal (31.5% in 7-9-year-olds), close to those in France (18.1% 
in 7-9-year-olds), Switzerland (18.3% in 6-9-year-olds), Iceland 
(18.5% in 9-year-olds), and Slovakia (15.2% in 7-9-year-olds) (4) 
and higher than those in the UK (1.7% in 4-11-year-old boys and 
2.6% in girls of the same age) and Scotland (2.1% in 4-11-year-
old boys and 3.2% in girls of the same age) (4). These results sug-
gest that different cultural aspects reflect the eating and activity 
habits. Although it was not investigated in the present study, it 
would not be wrong to relate the high prevalence of obesity to 
the decreased physical activity in school age children resulting 

Table 1. Distribution of students by gender, age, and year in 
school

Characteristics n %

Age, years                        8.74±2.50 

                        (min-max: 5-14)

Gender

Female 1438 49.1

Male 1492 50.9

Grade

Preschool 276 9.4

First  442 15.1

Second  496 16.9

Third 574 19.6

Fourth 408 13.9

Fifth 195 6.7

Sixth 209 7.1

Seventh 228 7.8

Eighth 102 3.5

Total 2930 100
min: minimum; max: maximum
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from their excessive involvement in today’s technological 
devices with which they spent a lot of time without phys-
ical activity. 

According to the findings of the present study as in other 
studies, obesity is more prevalent among students aged 
6-8 years. Although obesity develops in any age group, its 
prevalence is higher in years when rapid fat deposition oc-
curs, and childhood obesity increases in the first years of life, 
in the 5-7 years of life, and during adolescence (4, 14, 15). 
Based on the results of the present study, it can be said 
that healthy eating and appropriate lifestyle habits, which 
are the foundation of healthy living, should be gained 
during childhood. Within the scope of school health, chil-
dren should be encouraged to gain healthy eating habits, 
and programs and activities to promote physical activities 
should be more extensive. In literature, it has been report-
ed that interventions targeted to school-age children’s 
health have yielded positive results (16, 17). For instance, a 
meta-analysis of school-based interventions suggests that 
school nurses can play a key role in implementing sustain-
able, effective, school-based obesity interventions (18).

In the study, results on stunting, another parameter of 
growth and development, were evaluated. When the 
students were classified according to the height-for-age 
Z scores, it was determined that 1.1% were stunted and 
5.9% were short. When the distribution of height-for-age 
Z scores were analyzed in the 12-year age group, the rate 
of the stunted and short girl students was higher than the 
rate of boy students of the same height; however, the rate 
of the very tall boy students was higher than the rate of 
girls of the same height (p=0.006). According to the Child-
hood Obesity Survey (2013), the rate of the severely stunt-
ed children was 0.1%, and the rate of the stunted children 
was 2.3% (19). In a study of 1018 elementary school stu-
dents aged 6-14, 7.46% of the students were stunted (20). 
According to the Monitoring of the Growth of School Age 
Children Project in Turkey, 5% were stunted and 21.5% 
were short. The results of the same project also demon-
strated that the rates of the stunted (5.2%) and short 
(22.3%) girls were higher than those of the boys (4.9% and 
20.7%, respectively). In this study, the height Z score dis-
tributions did not differ by gender. In a study conducted 
in Iraq, the stunting rate among school age children aged 
7-12 years is 18.7% and stunting is the most prevalent 
(22.4%) in the 12-year age group (21). Defects in energy 
balance due to early under nutrition causes increases in 
the central adiposity in short children, fat oxidation be-
comes lower, lipolysis and lipid oxidation deteriorate, 
and the ratio of cortisol to insulin increases due to insuf-
ficient food intake and thus insulin resistance develops. 
The high rate of stunted and short children in the study 
group is noteworthy. Therefore, in children determined to 
have stunted growth, early detection and monitoring of 
chronic diseases with a detailed physical examination is 
essential.
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According to the results of the systolic blood pressure 
screenings, the rate of the students with prehypertension 
was 12.0%, with stage I hypertension was 6.8%, and with 
stage II hypertension was 3.2%. According to the results 
of the diastolic blood pressure screenings, the rate of the 
students with prehypertension was 10.4%, with stage I 
hypertension was 5.5%, and with stage II hypertension 
was 1.1%. The difference between the genders was not 
significant (p>0.05). According to the systolic blood pres-
sure measurements of 1411 children aged 7-11 years, 
4.5% were prehypertensive and 14.3% were stage I hy-
pertensive (>ninety-fifth percentile). According to the 
diastolic blood pressure measurements of those children, 
4% were prehypertensive and 4.7% were hypertensive. In 
a study conducted with 402 students, 7.5% had stage II 
hypertension, 12.2% had stage I hypertension, and 21.9% 
had prehypertension (22). In another study, 1.30% had 
presystolic hypertension, 2.02% had systolic hyperten-
sion, 2.65% had prediastolic hypertension, and 2.74% had 
diastolic hypertension. The distribution of blood pres-
sure at the initial screen was as follows: normal (81.1%), 
prehypertension (9.5%), and hypertension (9.4%) (stage 
I, 8.4%, stage II, 1%) (23). The total prevalence of hyper-
tension in children aged 6-18 years in India was 6.48% 
(6.74% in boys and 6.13% in girls), and the prevalence 
of hypertension increased with age in both sexes (24). 
In another study, the total prevalence of hypertension in 
school children aged 5-15 years was 3.19% (3.16% in girls 
and 3.22% in boys) (25). In studies conducted in Turkey, 
the prevalence ranged between 3.8% and 17.8% (26). The 
results of the present study are lower than those of some 
studies and higher than those of some other studies. The 
wide range of prevalence of hypertension might be due 
to differences between measurement and assessment 
techniques used in the studies and eating habits and de-
mographic characteristics of children.

CONCLUSION
The results of the present study demonstrated that the 
prevalence of stunting, being slightly overweight/over-
weight, stage I hypertension and stage II hypertension 
in children aged 5-14 years was high. Therefore, routine 
screenings in schools play an important role in the de-
tection of problems, such as stunting, hypertension, and 
being slightly overweight/overweight among children. 
In particular, programs on the prevention and manage-
ment of obesity and implementation of healthy eating 
habits and physical activities will contribute to the im-
provement of health. Implementation and supervision of 
nutrition-friendly programs in all schools will be effective 
in combating obesity and obesity-induced hypertension. 
School health nurses are known to have various roles 
and responsibilities for the implementation of health 
protection and promotion programs. Programs aiming 
to protect and promote health in the world especially in 
the United States are very widely implemented by school 
health nurses. Although laws regarding school health 
in Turkey have been effective since 1930, school health 
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nurses are still not employed in schools. In a circular issued in 
2008, emphasis was placed on school health services, but infor-
mation on who will provide these services was not provided (27). 
Therefore, to have healthy future generations, it is important to 
begin with employment of health nurses in schools.
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