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ABSTRACT

Background: A school-based surveillance system entitled the childhood
and adolescence surveillance and prevention of Adult Noncommunicable
disease (CASPIAN) Study is implemented at national level in Iran. This
paper presents the methods and primary findings of the third survey of
this surveillance system.

Methods: This national survey was performed in 20092010 in 27
provinces of Iran among 5570 students and one of their parents. In
addition to physical examination, fasting serum was obtained. Body mass
index was categorized based on the World Health Organization growth
charts.

Findings: Data of 5528 students (2726 gitls, 69.37% urban, mean age 14.7
t+ 2.4 years) were complete and are reported. Overall, 17.3% (17.3% of
girls and 17.5% of boys) were underweight, and 17.7% (15.5% of gitls
and 19.9% of boys) were overweight or obese. Abdominal obesity was
documented in 16.3% of students (17.8% of gitls and 15% of boys). 57.6%
of families consumed breads, the staple food for Iranians, prepared with
white flour. Most families (43.8% in urban areas and 58.6% in rural arcas)
used solid hydrogenated fats. 22.7% of students did not add salt to the table
food. 14.2% of students reported to have a regular daily physical activity
for at least 30 min a day. Overall, 10.4% of students (11.7% in urban areas
and 7.3% in rural areas) reported that they used tobacco products, often
waterpipe. 32.8% of students experienced at least three times of bullying
in the previous 3 months. During the year prior to the survey, 14.46% of
students had an injury needing the interference by school health providers.

Conclusion: This survey is confirmatory evidence on the importance of
establishing surveillance systems for risk behaviors to implement action-
oriented interventions.

Keywords: Chronic diseases, prevention, risk behaviors, risk factors,
school health, surveillance

INTRODUCTION

It is generally established that the harmful effects of
communicable disease and malnutrition on public health are of
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the utmost importance notably in the poor countries.
Consequently, the priority of the health institutions
and care workers has been focusing on control and
preventive measures of the infectious diseases.!'’]
However, in many cases, health care promotion and
enhancement of medical insurance have tackled
these issues.

On the other hand, rapid changes in lifestyle,
nutrition, and physical activity, especially among
the youngsters, have been accompanied by long-
term change in disease patterns which is no
longer allocated to industrialized countries.*! As
a direct result of this, chronic noncommunicable
disease (NCD) is becoming epidemic and global
issue as two out of three deaths in the world are
related to chronic diseases. These are affecting an
abundance of people of all ages, nationalities, and
socioeconomic classes!®® In addition to developed
countries, the prevalence of NCDs is now
increasing in developing countries, which would
lead to increased morbidity and mortality, as well
as to a high financial burden.®!%

A growing body of literature documented
changes in lifestyle habits and the global increase
in childhood overweight.[''? Given the long-term
consequences of childhood obesity on morbidity
and mortality,"® health care in the pediatrics group
deserves further consideration.

Similar to the children and adolescents of
other developing countries, Iranian youths are
experiencing lifestyle changes, making them prone
to risk factors of chronic diseases.!'*1%

Considering the tracking of NCD-related risk
behaviors and risk factors from childhood to adult
life, surveillance of such factors, e.g., blood pressure,
avoidance of smoking, and overweight as well as
encouraging regular physical exercise in children
and adolescents, can provide useful information for
long-term national planning. Some international
organizations have implemented surveillance
systems for tracking such factors. The global school-
based student health survey (GSHS) has developed
and supported by the World Health Organization
(WHO) in cooperation with United Nations’
UNICEF, UNESCO, UNAIDS, and Centers for
Disease Control and Prevention (CDC).2 The
Youth Risk Behavior Surveillance System (YRBSS)
aims to monitor those health-risk behaviors
contributing to the young and adults’ morbidity
and mortality. They include behaviors related to
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unintentional injuries and violence, tobacco use,
alcohol and other drug use, sexual risk behaviors,
unhealthy dietary behaviors, and physical inactivity,
as well as obesity and asthma.?" In Iran, a school-
based surveillance system entitled the childhood
and adolescence surveillance and prevention of
Adult Noncommunicable disease (CASPIAN)
Study is implemented from 2003-2004.22 The
surveys are repeated every 2 years, with blood
sampling for biochemical factors every 4 years. This
paper presents the methods and primary findings of
the third survey of this school-based surveillance
system.

METHODS

Study population

This school-based nationwide health survey was
conducted in Iran as the national survey of school
student high risk behaviors (2009-2010). It was
conducted as the third study of the school-based
surveillance system entitled CASPIAN-III Study.

It was performed with corporation of the Ministry
of Health and Medical Education; Ministry of
Education and Training, Child Health Promotion
Research Center, Isfahan University of Medical
Sciences; and Endocrinology and Metabolism
Research Institute of Tehran University of Medical
Sciences. The survey was performed among 5570
students aged 10-18 years, who were selected by
multistage random cluster sampling from urban and
rural areas of 27 provinces of Iran. Eligible schools
for our study were stratified according to information
bank of Ministry of Education, and then, they were
selected randomly. In selected schools, students
were also selected randomly.

Ethical concerns

Study protocols were reviewed and approved
by ethics committees and other relevant national
regulatory organizations was obtained  after
complete explanation of the study objectives and
protocols for students and their parents, written
informed consent was obtained from parents and oral
assent from students, sampling and examinations
and were begun.

Procedure and measurements
We prepared the questionnaires in Farsi based on
and the WHO Global School Health Survey, and
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added some more questions to the questionnaires
of parents. Questions were about family dietary
habits, students’ past history, and familial history
of chronic diseases. The validity of their content
was affirmed based on observations of an experts’
panel and item analysis. Reliability measures were
assessed based on a pilot study.

Under the supervision of expert health care
professionals, the students filled out the self-
administered questionnaire at school. A team
of trained health care professionals recorded
information in a checklist and conducted the
examinations under standard protocol by using
calibrated instruments. Weight was measured to
the nearest 200 g in barefoot and lightly dressed
condition. Body mass index (BMI) was calculated
as weight (kg) divided by height squared (m?). Waist
circumference (WC) was measured by a nonelastic
tape to the nearest 0.2 cm at the end of expiration at
the midpoint between the top of iliac crest and the
lowest rib in standing position.

We used the WHO growth curves to define BMI
categories, i.e., underweight as age and sex-specific
BMI < -2 z-score, overweight as sex-specific BMI for
age of > +1 z-score, and obesity as sex-specific BMI
for > +2 z-score. Abdominal obesity was considered
as WC to height ratio more than 0.5.

Statistical analysis

We used the SPSS for Windows software (version
16.0, SPSS, Chicago, IL) for statistical analyses, and
P < 0.05 was considered as statistically significant.

RESULTS

This national survey was conducted among 5570
school students (2784 girls and 2786 boys) and one
of their parents. Data of 5528 students (2726 girls
and 2802 boys) were complete and are reported. The
mean age of participants was 14.7 £ 2.4 years without
significant difference in terms of gender. Overall,
69.37% of participants were from urban areas and
30.63% from rural areas. More than 90% of students
were from public schools and the rest from private
schools. Most students’ parents were literate; 97.8% of
fathers and 98.2% of mothers had at least elementary
literacy. The large number of students’ father was
worker or employee (45.35%), whereas 90.7% of
mothers were housewives. The characteristics of
participants are presented in Table 1.
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Overall, 17.3% (17.3% of girls and 17.5% of
boys) were underweight, and 17.7% (15.5% of
girls and 19.9% of boys) were overweight or obese.
Abdominal obesity was documented in 16.3% of
students (17.8% of girls and 15% of boys; 18.6% in
urban and 11.2% in rural areas).

Table 2 shows some dietary habits of study
participants. Bread is the staple food for Iranians,
42.4% of families consumed whole wheat bread,
and the rest used breads prepared with white flour.
Most families, i.e., 43.8% in urban areas and 58.6%
in rural areas used solid fats for food preparation
at home. 22.7% of students stated that they did not
add salt to the table food.

According to the students’ report, 14.2% of them
had a regular daily physical activity for at least 30-
min a day; 19.7% reported not to have any physical
activity. Of students studied, 45% used computer in
week days and 56.5% in weekends; these frequencies
were higher in urban areas and among girls [Table 3].

Regarding passive smoking, 48.5% of students
reported to have at least one cigarette smoker in
their relatives, the corresponding figure was 33.9%
for waterpipe. Overall, 10.4% of students (11.7% in
urban areas and 7.3% in rural areas) reported that
they used tobacco products, often waterpipe. 31% of
participants mentioned that had at least an attempt
of tobacco use. The mean age of the first attempt to
smoke was 11.88 years.

Overall, 32.8% of students asserted that in the 3
months before the study, they experienced at least
three times of bullying at school. Bullying was more
frequent among girls than boys and decreased from
elementary to high-school levels.

Regarding injuries, 14.46% of students (14.8%
elementary, 15.2% middle, and 14% in high school)
reported that during the year prior to the survey,
they had suffered an injury needing the interference
by school health providers. The prevalence of these
injuries was higher in girls than in boys, and in rural
than in urban areas. In the most cases, the injury
type has been cuts and scratching, and 42.4% of
injuries occurred when students were exercising,
running, and/or jogging.

DISCUSSION

The findings of this national survey can serve for
action-oriented policy making for health promotion
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Table 1: Characteristics of study participants: CASPIAN-III Study

Total (n = 5528) Boys (2 =2802) Girls (n = 2726) P value
Age, years 14.7+2.4 14.6+2.4 14.7+2.3 0.24
Weight, kg 472+ 15.0 46 +13.2 48.4+16.5 <0.001
Height, cm 154.1+13.9 151.8+11.6 156.5+£15.6 <0.001
Body mass index, kg/m? 19.4 £4.1 19.6 £4.12 19.2+4.0 <0.001
Systolic blood pressure, mmHg 103.2 £13.9 101.5 £ 13.62 1049+ 13.9 <0.001
Diastolic blood pressure mm Hg 65.8+10.8 64.8 +10.47 66.9 + 11.11 <0.001
Total cholesterol mg/dl 148.4 £31.7 151.1£31.6 145.5+31.5 <0.001
HDL-C, mg/dl 46.2 £ 14.2 46.4 £ 14.2 459+ 143 0.24
LDL-C, mg/dl 84.1+272 86.1+27.2 82.1+443 <0.001
Triglycerides, mg/dl 93.0+42.6 94.2 +40.8 91.8+443 <0.05
Fasting blood glucose, mg/dl 87.6+13.8 87+ 14.7 88.3+12.8 <0.05
SGOT, U/l 25.8+13.6 24.5+13.7 27.1+134 <0.001
SGPT, U/l 182+ 11.5 175+11.4 189+ 11.6 <0.001

Table 2: Some dietary habits of study participants: CASPIAN-III Study

Types of fat % urban/rural Type of bread (%) Adding salt to table food (%) Food frequency
(times/ week)
Solid fats 43.8/58.6 Whole 42.4  Always 33.4 Cookies 2
Liquid oil 27.6/23 Wheat: French fries 6
Sometimes 29.9 Soft drinks: 2
Ghee 2.3/2.2 Fruits (fresh / dried) 4
Frying oil 25/14.3 Non-Whole 57.6 Rarely 14 Canned fruit juice: 3
Suet 0.7/1.4 Wheat: Vegetables 3
(raw / cooked)
Butter 0.6/0.4 Never 22.7 Nuts 2
Milk 2
Sausage/fast foods 3

of children and adolescents, as well as for
primordial/primary prevention of chronic diseases.

Most students were in a good health condition;
however, in most of the time, the lifestyle habits
of families exposed them to chronic diseases in
their future adulthood. Most families consumed
hydrogenated solid fat and white-flour bread.
Moreover, 80% of children and adolescents
mentioned that they often add salt to their table food.
Despite that youths’ taste have changed recently, and
the preference for salty food has been escalated,?*?%
our findings were about double in comparison with
Australian (10%—-39%)*! or Greek children (39%).12

Unbhealthy eating habits among children and
their families are considered as a problem for
both developed and developing countries, which
necessitate taking heed of needs for improvements
in family and school food environments.?”-%’!
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In addition to some unhealthy dietary habits,
the frequency and intensity of physical activity
were low among children and adolescents. Girls’
activity was significantly lower than their boy peers.
Furthermore, physical activity level was lesser in
students of higher grades than in lower grades.
Overall, the screen time, watching TV or computer
games, was about 4 h a day, i.e., twice than the
recommended time. Our findings are consistent
with some other studies in showing low time
allocated to physical activity among children and
adolescents.%31]

Similar to the populations of most developing
countries, in the current survey, we documented
a dual burden of nutritional disorders in terms of
underweight and overweight among Iranian children
and adolescents. The epidemiologic transition
with rapid changes in the habitual diet along with

397



National school-based surveillance system

Kelishadi, et al.

SCI/—= 691/T6C ¥II/I'8C T'tl/E6l v< vl 601 €71 vol L
V1'6/St'8 16'8/CL'8 L'8/9vC Ol/TLC 66/SLT co/1el €
cel/8se scye syt LTIV LT (4 8L 9 L9 S0l 9
eIy -ueqin) UIPISAY  T'61/1C  L'8I/9°ST  8I/LI ¥'07/¥0¢ I
sowed rondwo)y ¢ ¢'¢ I Sy S
V'Se/S° ST TOV/T6T 89¢/1'8C  T6T/E61 P<
66'8/9'8 86'8/9L'8 I'€T/9VC V' E€C/TLT L'E€TSLT €TT/T61 € SL L8 VL 99 1%
L'TT8 ST 86I/¥C  67TC/9T  9STUYLT (4
SHID 'skog Ppush 8 GI/IT 9°€1/9ST  6°¢l/L1 0T/¥0¢ I vl €€l 89l 811 €
AL Suryorem
To61/1'CC 6'61/9°CC L0T/6'CC  1°L1/6°0C P< vIL 01 91 I'Cl 4
6'81/6'0C S'8I/F'0C TT/YTT £91/0C €
eve/T0e SYT/L 6T TEY9TE €SV 8T C 8'1C TLT 8'IC ¢ 91 I
y'ce/6'ee L8I/1°eC 81/1°0C  ¥°0T/9°8¢C I
S6'6/EL'8 TCO6/IS8  TT6/89°9 j10mMowWoy Sulo@  L'61 0T £0¢C L'81 0
(1noyy) (1noyy) (amoy) % % % % Ayapoe pue % % % % ske(@
YSIg JIPPIIN  Arejuduwdyg sapea)  [B)OL YSIg JIPPIIN  AJejudwd[f  SINnoy SIpeis)  [BIOL, YSIH OIPPIA AJIBUdUd[ SIpelo)
(pudI3M/SABP HIIM) (pudI3M/SABP YIIM) (PUINIIA/SABD YIIM)
uoneanp dagjs Wil AINSIT Ayande [earsAyd jo Aouanbaay

ApmiS [II-NVIdS V) :siuedronied Apnjs jo uroped Ayanoe [eo1sAyd € d[qelL

International Journal of Preventive Medicine, Vol 3, No 6, June 2012

398



physical inactivity makes young individuals more
susceptible to weight disorders. >34 Our findings
also demonstrated a considerable prevalence of
abdominal obesity, which even needs more attention
for future chronic diseases.?*>¢!

High blood pressure is another inevitable
consequence of youths’” harmful lifestyles.373!
Principally, one of the leading causes of hypertension
in this age group is the frequency of consuming fast
food and solid hydrogenated fat.*

Many developing countries have encountered
with dyslipidemia among children and adolescences,
which can be justified by their sedentary lifestyle and
high consumption of hydrogenated fat.[*4?l Thus,
according to the association of dyslipidemia in
childhood and its relation to the future cardiovascular
morbidity and mortality,***! encouraging healthy
lifestyle from childhood is of crucial importance.

A large number of students were exposed to
secondhand smoking; families should be aware of
the hazards of their smoking habits on the health
and the tendency of their children to begin smoking
in the near future. Although the prevalence of
self-reported smoking was lower than some other
countries,®41 but these statistics deserve more
consideration for preventive measures in this
vulnerable age group, particularly because of the
young age of begging to smoke at about 11 years.

Needless to say that exposure to violence and
bullying is extremely likely to impose detrimental
effects to the overall well-being and development
of all youths. Moreover, to establish successful
socioeconomic life and subsequently prosperous
society, having a healthy educational system is
essential. Our findings were consistent with studies
conducted in some other countries.**" Barriers
to healthy lifestyles, e.g., physical activity, should
be recognized in each community,®! and facilities
should be provided accordingly.

CONCLUSION

The current study documented important and
preventable unhealthy lifestyle behaviors, which need
proper attention both within the family and at school.
Living a healthier life is every society’s right, but it
will not become true without amending the young’s
lifestyle and behavior. This survey is confirmatory
evidence on the importance of establishing
surveillance systems for risk behaviors to implement
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action-oriented interventions for primordial and
primary prevention of chronic diseases.
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