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Abstract

The Childhood and Adolescence Surveillance and PreventIon of Adult Non-communicable disease (CASPIAN) study
is implemented in the Islamic Republic of Iran from 2003. The aim of this national school- based surveillance
program was to provide accurate data of regular surveys of this program to be reviewing methodology, protocols,
data collection and questionnaires of these surveys. Information was obtained from articles and books were
published from CASPIAN studies. The CASPIAN studies were repeated every two years, with blood sampling for
biochemical factors every four years. Methods and questionnaires of all surveys were similar at their core level and
some optional factors added in different surveys. The results of CASPIAN studies represent the public health of
Iranian children and adolescents that are useful for policy makers and based on them, intervention programs can
set in national and sub-national level.
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Introduction
The Global school-based student health survey (GSHS)
is a school-based survey performed among adolescents,
aged 13–17 years, to obtain accurate information on be-
havioral risk factors and protective factors. GSHS pro-
gram can help countries to make and develop policies
and school health programs as well as allow countries
and international agencies to make comparisons be-
tween countries on prevalence of health behaviors and
protective factors. Also, gathering data from this pro-
gram can use to determine trends in prevalence of be-
havioral risk factors and protective factors by country
for evaluation of school health programs [1].
The self-administered questionnaire is used by GSHS

program to gather information on behavioral risk factors
and protective factors are in relationship with morbidity
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and mortality among children and youth [2]. The self-
administered questionnaire included core questionnaire
modules, core-expanded questions and country-specific
questions that countries make their unique question-
naire for adolescents using the three components.
The 10 core questionnaire modules included alcohol

use, tobacco use, drug use, sexual behaviors, hygiene,
dietary behaviors, mental health, physical activity, pro-
tective factors, Violence and unintentional injury [1].
In 2001, WHO, in collaboration with UNAIDS, UNESCO,

and UNICEF, and with technical assistance from the US
Centers for Disease Control and Prevention (CDC), initi-
ated development of the GSHS.
Since 2003, Ministries of Health and Education around

the world have been using the GSHS to periodically
monitor the prevalence of important health risk behav-
iors and protective factors among students. To date, sev-
eral countries have completed a GSHS [3].
Therefore, for the first time in the Islamic Republic of

Iran, a project has been initiated to provide a culturally-
appropriate model for action-oriented interventions, and
to implement a national school-based surveillance system
for risk behaviors and risk factors for chronic diseases.
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The Childhood and Adolescence Surveillance and Preven-
tIon of Adult Non-communicable Disease (CASPIAN)
Study is a joint collaboration of the WHO Regional Office
for the Eastern Mediterranean (WHO/EMRO) and the
Iranian Ministry of Health and Medical Education and the
Ministry of Education [4]. To date, 4 phases of CASPIAN
have completed. The surveys were repeated every 2 years,
with blood sampling for biochemical factors every 4 years.
The aim of the current paper on this national school-

based surveillance program is to provide accurate data
of 4 surveys of this program to be reviewing method-
ology, protocols, data collection and questionnaires of
these surveys and preparing a list of lessons learned
from these studies for further researches.

Methods and materials
We reviewed the documents and four surveys of this
program in terms of methodology, protocols, data col-
lection and questionnaires.
Reference lists of included articles and books were

published from CASPIAN studies. The articles were
identified through a search of Google scholar and
PubMed databases that were published between 2006
and 2013.
Finally, we prepared recommendations and a list of

lessons learned from these studies for further researches
to design and implement necessary interventions in the
next phases of the study.

Conclusion
CASPIAN I
This survey was conducted from 2003–2004 in rural and
urban areas of central counties of 23 provinces in the Is-
lamic Republic of Iran [4].

CASPIAN II
This study was in 2007–2008 in rural and urban areas of
28 provinces [5].

CASPIAN III
This study was performed from 2009–2010 in rural and
urban areas of the central counties of 27 provinces [6].

CASPIAN IV
This survey was conducted in 2011 and 2012 in rural and
urban areas of the central counties of 31 provinces [7].

Study population and sample size
CASPIAN I
The sample size was calculated as 900 students, aged 6–
18 years, in each district of the 23 provinces, taking 150
students of each sex and in each of the 3 age groups
under study. Therefore, the total sample size was calcu-
lated to be 20, 700 in the 23 provinces, which was
increased to 22, 000 to allow for a 5% estimated missing
data. The students were selected from elementary, middle
and high school by multistage, random cluster sampling
from different residence (urban/rural) and different types of
schools (public/private) to avoid socioeconomic bias [4,8].

CASPIAN II
The final sample size was calculated as 9,216 students
aged 11–18 years in the 28 districts under study, which
was increased to 10,200 to allow with an estimated re-
sponse rate of 85 percent (85 clusters of 120 people, 20
students in each sex and age group). The students were
selected by multistage, random cluster sampling from
last year of elementary school, middle and high school
as well as different residence (urban/rural) [5].

CASPIAN III
The total sample size in the 27 provinces was calculated
to be 4,950, which was increased to 6,000 to allow with
an estimated response rate of 80 percent. The survey
was performed on 5,570 students, aged 10–18 years,
who were selected by multistage random cluster sam-
pling (84 clusters of 72 people, 12 students in each sex
and age group). The schools were stratified according to
location (urban/rural), and different types of schools
(public/private) to avoid socioeconomic bias [6].

CASPIAN IV
The final sample size was calculated as 14,880 students
aged 6–18 years in the 30 provinces in Iran (48 cluster
of 10 people in each province). The sampling method
was a multistage cluster sampling. The students were se-
lected from elementary, intermediate and high school by
multistage, random cluster sampling from different resi-
dence (urban/rural) and different types of schools (pub-
lic/private) [7].

Instrument and measurement
All methods and questionnaires of CASPIAN studies
were similar at their core and some factors add as an op-
tional in different CASPIAN studies. In all CASPIAN sur-
veys, a written informed consent and verbal consent was
obtained from the parents and students; respectively, after
complete description of the procedure involved.

CASPIAN I
Questionnaire
The questionnaires were prepared based on the WHO
Global School Health Survey (GSHS) and the WHO
STEPwise approach to non-communicable diseases (Tools,
version 9.5) that include core questionnaire modules, core-
expanded questions and country specific questions that
are composed to form a self-administered questionnaire.



Ahadi et al. Journal of Diabetes & Metabolic Disorders  (2014) 13:120 Page 3 of 9
A panel of experts affirmed the validity of the content.
Item analysis and reliability measures were assessed
based on a pilot study [4,9].
The questionnaire included the socio-demographic

variables, family history of NCD (premature CVD, osteo-
porosis, obesity and cancer), as well as family dietary
habits were contained in the parents’ questionnaire. In
addition, students filled a food frequency questionnaire.
The students’ self-reported physical activity pattern was
assessed using a scaled questionnaire. All the question-
naires were modified and validated in Iranian youth [10,11].
Dietary and exercise habits were assessed for 21,111

school students (96% participation rate) ,aged 6–18 years,
living in urban and rural areas.
In the 20 provinces which agreed to include a smoking

questionnaire, the smoking habits (active/passive) were
assessed with an anonymous questionnaire among 11,966
middle- and high school students [4].
Physical and laboratory measurements
All instruments were standardized before the examin-
ation, and the balance were zero-calibrated. In schools,
trained nurses recorded dates of birth, and measured
height and weight twice. Waist circumference (WC) and
hip circumference (HiC) was measured as well as the
blood pressure (BP) according to a standard protocol.
Physical measures made for 21,111 school students (96%
participation rate), aged 6–18 years, living in urban and
rural areas.
For blood sampling, students were invited to attend

the nearest health center to the school, accompanied by
a parent. Fasting blood sugar (FBS), high-density lipo-
protein cholesterol (HDL-C) and triglycerides (TG) and
low-density lipoprotein-cholesterol (LDL-C) were mea-
sured. Lab measurements were performed in a subsample
of 4,811 students aged 6–18 years in 6 provinces with a
population of different ethnicities [4]. 1,000 subsamples of
blood were stored for later lab measurements.
CASPIAN II
Questionnaire
The questionnaires were prepared in Farsi based on
Global School Health Survey (GSHS) and Youth Risk
Behavior Surveillance (YRBS). The face validity was af-
firmed based on a pilot study. GSHS questionnaire was
used for 3 age group but YRBS questionnaire used for
middle- and high-school students.
The questionnaire included questions about socio-

demographic characters, family history of NCD, as well
as questions about the relationship with peers, psycho-
social status of school, physical activity pattern, hygiene,
violence and unintentional injury, protective factors,
mental health, tobacco use and sexual behaviors.
Under the supervision of expert health care profes-
sionals, the students filled out the self-administered
questionnaire. The questionnaires were filled with 9,171
school students [5].

Physical measurements
In this study height and weight only was measured [5].

CASPIAN III
Questionnaire
The questionnaires were used in Farsi based on and the
WHO global school-based student health survey, and
added some more questions to the questionnaires of par-
ents. The validity of their content was affirmed based on
observations of an experts’ panel and item analysis. Reli-
ability measures were assessed based on a pilot study
(methodology).
The questionnaire of this study was similar to the

CASPIAN II study. Similar other CASPIAN studies, under
the supervision of expert health care professionals, the
students filled out the self-administered questionnaire and
the parent of student filled the questionnaire at home.
5,570 school students were assessed ( 95.6% participation
rate) [6].

Physical and lab measurements
In the third survey of CASPIAN study, similar to CASPIAN
I, anthropometric index, blood pressure and blood sampling
(FBS and lipid profile) was measured, in addition liver en-
zymes such as Serum Glutamic OxaloaceticTransaminase
(SGOT) and Serum Glutamic Pyruvate Transaminase
(SGPT) was measured for liver function test.
Blood pressure and blood sampling were measured in

a subsample of 5,408 and 4,790 students, respectively
[6]. 4,000 subsamples of blood were stored for later lab
measurements.

CASPIAN IV
Questionnaire
The Questionnaire of students was similar the CASPIAN
II and III. The questionnaire of parents had 7 sections in-
cluded the results of inquiry, demographic variables, his-
tory of the student, family history, diet and unintentional
injury of the student (90.6% participation rate) [7].

Physical measurements
In this study similar to CASPIAN III, height, weight,
waist circumference, hip circumference and blood pres-
sure were measured. In addition, the wrist circumference
was measured [7].

Quality control
CASPIAN I Data for all forms and questionnaires were
entered twice and checked for completeness and
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inconsistencies. The supervisor of the data entry and
analysis team quantified questionnaire data, including
observations, interviewing, physical and laboratory mea-
surements, and entered them into a computerized data-
base (Microsoft Access XP). Data checking process was
performed first at the district level by local supervisors
to minimize missing and doubtful data, then at the na-
tional level by a group of statisticians. The quality of the
data collected was monitored by the Data and Safety
Monitoring Board (DSMB) of the project in order to
identify and document problems in data quality [4]. The
individual data and aggregated is available.

CASPIAN II
For entering data, the questionnaires were gathered in
the department of Health, Tehran University of medical
sciences. Data were entered into a computerized data-
base (Microsoft Excel XP).
Due to the large project and resource constraints, data

were not entered twice. For quality control of data, we
used two methods, the frequency of all data had taken
and regarding to their limits all pert data had revised
and had corrected. The 5 controlling question had
chosen and if someone had been responding incorrectly
to 3 questions from 5, his all data element [5]. The indi-
vidual data is unavailable and aggregated is available.

CASPIAN III
Data for all forms and questionnaires were gathered in the
office of school health, ministry of health and medical
education and entered into a computerized database.
Data checking was conducted first at the district level by

local supervisors to minimize missing and doubtful data,
then at the national level by a group of statisticians. They
evaluated the databank fields for outliers and rechecked a
sample of entering questionnaires for each operator [6].
The individual data and aggregated is available.

CASPIAN IV
Data checking was conducted first at the district level
by academic supervisors (Expert of school health). Then
the data were controlled by national supervisors and
operator [7].
The individual data and aggregated is available.

Funding
Grant TSA03/11 World Health Organization/Eastern
Mediterranean region and the Iranian Ministry of Health
and the Ministry of Education funded the CASPIAN I
study [12]. CASPIAN II, III and IV studies were funded
by Iranian Ministry of Health.
Table 1 shows the summary of CASPIAN studies

comparison.
Future perspective
The CASPIAN studies have been provided data about
public health of Iranian children and adolescent and rep-
resented health status in country; as a result it is so ser-
ious to repeat this study in the future. It is better that
CASPIAN study will be done in a large number of par-
ticipants in provinces of Iran, and the intervention will
be designed based on the data of each province.
Lessons learned
In the CASPIAN I study, the impact of after-school
physical activity program on health-related fitness of
mother/daughter pairs was investigated. The multicenter
was performed from 2006–2007 in 7 provinces in Iran.
Girl students (7th-10th grade) and their mothers were se-
lected by random cluster sampling. After school aerobic
physical activity were held in 24 sessions, twice per
week, during 90 minutes for 3 months. At the beginning
and at the end of the study, physical activity, body
weight, waist (WC) and hip circumference, body mass
index (BMI), resting heart rate, cardio-respiratory fit-
ness, flexibility and muscle strength were measured.
After the intervention, mean of weight, BMI, WC and
waist to hip ratio (WHR) decreased significantly among
girls and their mothers [13]. Resting heart rate decreased
significantly in both of them. Upper body and abdominal
muscular strength and flexibility increased significantly
at the end of study among students and their mothers
[14]. The success of this trial might e a result of contri-
bution of the student’s mothers in the physical activity
program.
Knowledge dissemination
One book and 20 articles were published from CASPIAN
I study. One book was published from CASPIAN II study
and from CASPIAN III, one book and 25 articles was
available. The book of CASPIAN IV is under preparation
and 8 articles were published.
Recommendation
Quality control is codified for a study that included
quality validation, trending, sampling, data management,
data reporting, analysis and doing interventions.
These surveys reinforce the need to establish and

reinforce intervention programs which are not only
school- based but would involve the family structures,
community prevention programs and government agen-
cies to help preventing risky behaviors.
Instruments and methodology of these studies become

more consistent with WHO Global School Health Sur-
vey. As a result, the results of these studies become
comparable with the results of other countries.



Table 1 Summary of CASPIAN studies’ comparison

CASPIAN I CASPIAN II CASPIAN III CASPIAN IV

Date of study 2003-2004 2007-2008 2009-2010 2011-2012

Number of surveyed provinces 23 28 27 30

Sample size 21,111 9,171 5,570 13,486

Age range of students 6-18 11-18 10-18 6-18

Sampling methods Multi-stage cluster sampling Multi-stage cluster sampling Multi-stage cluster sampling Multi-stage cluster sampling

Types of schools Public/Private - Public/Private Public/Private

Location of schools Urban/Rural Urban/Rural Urban/Rural Urban/Rural

Generalization Township - Township Township

Used questionnaires WHO STEPwise+ WHO Global
School Health Survey

Youth Risk Behavior Surveillance
(YRBS)+ WHO Global School
Health Survey

WHO Global School Health Survey Similar to CASPIAN III study

Dimension of self reported
questionnaires

1. Socio-demographic/family
history questionnaire/ birth
weight and feeding in infancy

1.Student questionnaire included: 1. Student questionnaire 1. Student questionnaire

a. Relationship with peers Similar to CASPIAN II study except
sexual behaviors

Similar to CASPIAN III study

b. Psychosocial status of school

c. Dietary behaviors

d. Hygiene

e. Physical activity

f. Violence and unintentional injury

g. Protective factors

h. Mental health

l. Tobacco use

m. Sexual behaviors

2. Students dietary habits 2. Parents questionnaire included: 2. Parents questionnaire

Similar to CASPIAN III study

3. Physical activity questionnaire a. Socio-demographic

b. Birth weight and feeding in infancy

c. family history

d. Dietary behaviors

e. Violence and unintentional injury
about student

4. Students knowledge and attitude
about CNCD-related risk behaviors
questionnaire

5. Parental knowledge and attitude
questionnaire
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Table 1 Summary of CASPIAN studies’ comparison (Continued)

Physical measurements Height, weight, waist and hip
circumference, blood pressure

Height and weight Similar to CASPIAN I study except
hip circumference

Similar to CASPIAN I study + wrist
circumference

Lab measurements FBS,TC, HDL-C,TG,LDL-C - Similar to CASPIAN I study+ liver
function tests (SGOT,SGPT)

-

Quality control level -At the district level by local supervisors - Similar to CASPIAN I study - At the district level by academic
supervisors

-At the national level by a group
of statisticians

- National supervisors and operator

-Evaluation the databank fields for outliers

Knowledge dissemination One book [4] + 20 articles [8-26] One book [5] One book [6] + 28 articles [27-54] Book is under preparation + 9
article [55-63]
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Summary
According to necessity of having information related to
behaviors process and health risk factors related to stu-
dents’ health, the CASPIAN study conducted at 2003–
2004 and performed every 2 years. Until now, 4 phases of
CASPIAN study was performed at I.R Iran. All methods
and questionnaires of CASPIAN studies are similar at
their core level and some factors add as an optional in dif-
ferent CASPIAN studies. The results of CASPIAN studies
are useful for policy makers and based on them, interven-
tion programs for improving students’ health will be
planed.
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