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Abstract
Purpose Non-communicable diseases (NCDs) have become a global health priority with a great need for prompt evidence-
based preventing and managing interventions. Here, we describe the development of a comprehensive cohort study that 
provides the most accurate results for NCDs’ risk factors, named the Iran Cohort Study (ICS) to estimate the effect size of 
the risk factors associated with major NCDs.
Methods This cohort is an observational prospective study, which its baseline data was gathered through the Iran STEP-
wise Approach to NCD Risk Factor Surveillance (STEPs) survey in 2016. Following the STROBE criteria, the protocols 
for investigation of several areas were developed. The follow-up phase began through telephone calls to estimate the effect 
size of socio-demographic, behavioral, and metabolic risk factors on the incidence of or death due to major NCDs during 
the three years of study period.
Delinerables The main deliverables of ICS are planned to be as following; a comprehensive bank of primary data and 
follow-up data, national and subnational reports on estimation of the effect size of various risk factors, and a policy brief 
on the policy options and recommendations for promotion of ongoing programs and designing new interventions. Also, the 
collected data on the individuals’ health status will be sent to the participants as an electronic health record.
Conclusion The present study is the first comprehensive national and sub-national representative cohort study on NCDs’ 
risk factors in Iranian adults. The results could be used for promotion of health planning and also future complementary 
studies and programs.
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Introduction

The aging of population and the increasing exposure to 
non–communicable diseases’ (NCDs) risk factors have led to 
the raised burden of NCDs during the last three decades. It is 
remarkable that the slope of changes is steeper in developing 
countries [1–3]. The World Health Organization (WHO) rec-
ommended a comprehensive program for reducing 25% of 
unconditional probability of deaths due to four major NCDs 
including cardiovascular diseases (CVDs), diabetes mellitus, 
cancers, and chronic respiratory diseases (CRDs) by 2025. 
This reduction happens through effective management of 
tobacco use, unhealthy diet, lack of physical activity, and 
harmful alcohol use which urges countries to be aware of 
exposure to NCDs’ risk factors [4–7].
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With an aim to a better prevention and control of adverse 
health outcomes of various risk factors, policymakers and 
health authorities need reliable evidence on the mortality 
and morbidity attributable to NCDs’ risk factors [8–10]. 
However, the absence of reliable information on the distri-
bution of NCDs’ risk factors and their attributable burden 
remains a major concern in the developing countries [2, 11, 
12]. The concern seems to be major in Iran considering its 
ambition to estimate NCDs risk factors distribution at the 
subnational levels [5, 7, 13, 14].

Addressing the superiority of the cohort studies in accu-
rate detection of risk factors, we planned for a comprehen-
sive cohort study to provide scientific evidence. In Iran, 
there have been many cross-sectional and cohort studies. 
However, most of them are limited to specific sub-popu-
lations that cannot be generalized to all country [15–18]. 
The WHO STEPwise approach to risk factor Surveillance 
(STEPs) provides a simple and standardized method for col-
lecting, analyzing, and disseminating information on NCDs’ 
risk factors. The previous conducted STEPs survey in Iran 
(STEPs 2016) provided the baseline data of a nationally rep-
resentative sample of Iranian adults including 30,541 partici-
pants [13]. The specific design and sampling method of Iran 
STEPs 2016 provided the maximum possibility to estimate 
the prevalence of NCDs and related risk factors [13].

Based on the developed capacities and benefiting from 
the unique large-scale database in STEPs survey 2016 [18], 
we planned for a comprehensive well-designed cohort study 
that provides the most accurate results for NCDs and risk 
factors, named the Iran Cohort Study (ICS). This manuscript 
provides the details of study design and implementation of 
the ICS cohort.

Material and methods

Study design

This cohort is an observational prospective study, which its 
baseline data was gathered through the Iran STEPs survey in 

2016 [13]. After development of protocols covering several 
areas (information technology (IT), questionnaires and guide 
for interviewers, capacity building and training, supervision, 
sampling, feasibility assessment, statistical analyses, and 
ethical considerations), follow-up phase began through tel-
ephone calls to estimate the effect size of socio-demographic 
factors (age, sex, socio-economic situation, etc.), behavioral 
risk factors (physical inactivity, nutritional habits, smoking, 
etc.), and metabolic risk factors (diabetes, overweight/obe-
sity, hypertension, high total cholesterol, etc.) on the inci-
dence of or death due to cancers, ischemic heart diseases, 
cerebrovascular accidents, diabetes mellitus, and hypothy-
roidism during the three years of study period.

Study population

The ICS was designed to recruit the community-living indi-
viduals who participated in STEPs 2016 (Fig. 1). The eli-
gibility criteria for the cohort were the Iranian nationality, 
age ≥ 18 years-old, living in the current place of residence 
for at least 6 months of year, being able to articulate their 
own opinion regarding participation in study, and self-report 
absence of pregnancy in women. The only exclusion criteria 
was unwillingness to continue collaboration. General char-
acteristics of the participants in the baseline survey of the 
Iran STEPs 2016 are presented in Table 1.

Study aim

To estimate the effect size of the risk factors of NCDs asso-
ciated with CVDs, metabolic diseases, mental disorders, 
cancers, and injuries during the three years of study period.

Interested outcomes

The defined outcomes of interest are as following; cancers 
assessed by national cancer registry data and pathology data 
(ICD-10 codes C00-D46), ischemic heart diseases assessed 
by documents of inpatient/outpatient healthcare (ICD codes 
I20-I25), cerebrovascular accidents assessed by documents 

Fig. 1  The distribution of 
sampling point according to the 
participants’ residential areas
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of inpatient/outpatient healthcare (ICD codes I60.00-I63.9), 
diabetes mellitus assessed by patient-provided labora-
tory results or assessment of anti-diabetic medications use 

(ICD-10 codes E10 and E11), hypothyroidism assessed by 
patient-provided laboratory results or investigation of Levo-
thyroxine or Liothyronine use (ICD-10 code E03.9).

Table 1  General characteristics 
of participants of the Iran 
Cohort Study in the baseline 
survey of Iran STEPs 2016

Values are presented as % or mean
a Obesity was defined as a body mass index ≥25.0 kg/m2
b Hypertension as treatment with medication or a systolic blood pressure reading of ≥140 mmHg or a dias-
tolic blood pressure of ≥90 mmHg
c Diabetes mellitus as treatment with medication or fasting glucose level ≥ 126 mg/dL
d Hypercholesterolemia as treatment with medication or a serum cholesterol level ≥ 200 mg/dL
e Hypertriglyceridemia as a serum triacylglycerol level ≥ 150 mg/dL
f low HDL cholesterol as an HDL cholesterol level ≤ 40  mg/dL among males and ≤ 50  mg/dL among 
females

Iran Cohort Participants

Male Female

Sex 14,566 (48%) 15,975 (52%)
Age (year)

  18–24 1261 (45%) 1542 (55%)
  25–34 3426 (47%) 3865 (53%)
  35–44 3137 (48%) 3358 (52%)
  45–54 2638 (47%) 2935 (53%)
  55–64 2100 (48%) 2279 (52%)
  65–69 647 (45%) 791 (55%)
  70≤ 1357 (53%) 1205 (47%)

Marital status
  Never married 18.0% (17.4–18.7) 12.8% (12.3–13.4)
  Married 80.1% (79.4–80.8) 73.6% (72.8–74.3)
  Divorced 0.8% (0.7–1.0) 2.7% (2.4–2.9)
  Widowed 1.1% (0.9–1.3) 10.9% (10.4–11.4)

Educational status
  Illiterate 9.7% (9.2–10.1) 19.1% (18.5–19.7)
  Primary school 23.4% (22.7–24.1) 25.1% (24.4–25.8)
  Middle or high school 43.8% (43.0–44.6) 36.2% (35.5–37.0)
  ≥ College 23.2% (22.5–23.9) 19.6% (19.0–20.3)

Occupation
  Unemployed 9.7% (9.2–10.2) 3.2% (2.9–3.5)
  Government employee 8.4% (8.0–8.9) 3.0% (2.7–3.3)
  Government workers 1.9% (1.6–2.1) 0.2% (0.1–0.3)
  Non-Government employee 3.6% (3.3–3.9) 1.9% (1.6–2.1)
  Non-Government workers 10.0% (9.5–10.6) 0.8% (0.7–1.0)
  Self-employee 46.1% (45.2–46.9) 3.6% (3.3–3.9)
  Unpaid 20.2% (19.5–20.9) 87.2% (86.7–87.8)

Behavioral and metabolic risk factors
  Current daily cigarette smoker 20.1% (19.4–20.7) 0.9% (0.8–1.1)
  Lifetime alcohol drinker 15.3% (14.6–15.9) 1.3% (1.2–1.5)
  Overweight and Obesity a 53.6% (52.7–54.4) 64.7% (63.9–65.5)
  Hypertension b 25.2% (24.4–25.9) 27.6% (26.9–28.3)
  Diabetes mellitus c 9.9% (9.2–10.7) 11.5% (10.7–12.2)
  Hypercholesterolemia d 19.2% (18.2–20.1) 25.3% (24.3–26.3)
  Hypertriglyceridemia e 31.4% (30.3–32.5) 25.1% (24.1–26.1)
  Low HDL cholesterol f 64.7% (63.6–65.9) 73.7% (72.6–74.7)
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Data collection

Participants will be contacted using three levels of contacts 
information (participants, relatives, and their friends) that 
already have been collected through a designed algorithm 
(Fig. 2). After reaching out the participant and receiving 
the informed consent and verifying the individual, data 
collection will happen in three steps including; comple-
tion of the rapid target questionnaire via phone interviews, 
follow-up of participants with a positive response to the 
interested outcomes via a face to face interview, and com-
plementary data gathering based on hospital or outpatient 
documents that are searched and attached by interviewers. 
These results will be reviewed by a multi-disciplinary sci-
entific/adjudication committee to categorize events wisely. 
In addition to the direct follow-up, indirect follow-ups 
using secondary data sources such as the National Health 

Insurance claims database, National Death Statistics, and 
the National Cancer Registry are planned to obtain further 
information on health services utilization and mortality 
statistics.

Measurements

Each participant will be contacted through on-time inter-
vals to check for changes in address and phone number 
and to record measurements according to a predesigned 
protocol. For a period of three years, starting from the time 
of basic data gathering in 2016, interested variables will be 
gathered through the electronic questionnaires. Informa-
tion about outpatient visits, hospitalization, and death due 
to study’s defined outcomes will be completed. Details of 
these three main measures are provided in Table 2.

Fig. 2  The flowchart of study and recruitment of participants (The number of participants in the following steps of the cohort will be completed 
as the cohort goes on)
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Quality control and supervision

Quality control and supervision processes of study are planned 
for different steps and stages of study to ensure the accuracy of 
data collection and the results. Survey monitoring and evalua-
tion will be conducted directly and indirectly. To evaluate the 
performance of the questioners and the accuracy of the answers, 
we aim to re-ask a number of quality control questions.

Some important selected parts of questions will be ran-
domly chosen and the questionnaires will be compared 
with the recorded voices. In case of any discrepancies, the 

reason of the differences will be followed up and resolved 
by the study supervisor. Also, as the telephone interview 
is recorded with informed consent, a subset of each inter-
viewer’ records will be randomly assigned to quality control. 
Overall progress monitoring and equipment management 
will be another part of the supervision process (Fig. 3).

Dissemination of findings

In all future publications, data will be reported according to 
the STROBE (Strengthening the Reporting of Observational 

Table 2  Main outcome measures included in the study and the items included in each follow-up

Main outcome measures Interested variables Items

Death Place of death Within home

Outdoor

Hospital

Cause of death

Outpatient visits of doctors and health centers Diabetes and its complications Kidney problems caused by diabetes

Eye problems caused by diabetes

Diabetic foot

Peripheral nerve problems caused by diabetes

Asthma and respiratory diseases

Hypothyroidism

Heart disease Myocardial infarction

Heart failure

Angina

High blood pressure

Stroke

Kidney problems Dialysis

Transplantation

Liver problems Fatty liver

Cirrhosis

Cancers Bone, joints, and articular cartilage, Breast, Connective, subcutaneous and other soft tissues, Intestine and anus, 
Stomach, Liver, Other gastrointestinal cancers, Eyes, brain and other parts of the central nervous system, Cervix, 
Ovary, Other female genital cancers, Lips, oral cavity, pharynx, Lymph nodes (Hodgkin’s lymphoma) Lymph nodes 
(non-Hodgkin’s lymphoma), Testicles, Prostate, Other male genital cancers, Secondary and unidentified locations 
of leukemia, Other types of malignant neoplasms, expressed or presumably related to lymphoid, blood and tissue, 
Peripheral nerves and autonomic nervous system, Lung, Other parts of the respiratory system and organs inside the 
chest, Retroperitoneal and peritoneal melanoma, Other types of skin cancer, Thyroid, Other endocrine glands, Blad-
der, Kidney, Other parts of the urinary tract, Cancers with unknown Initial location

Accidents and injuries Fracture of one limb

Fracture of several limbs

Internal injuries

Bruises and skin injuries

Brain injuries

Mental health Depressive disorder

Anxiety

Bipolar disorder

Obsessive-compulsive disorder

Schizophrenia

Nervous system Parkinson’s

Alzheimer’s or dementia

Musculoskeletal problems Knee osteoarthritis

Pelvic osteoarthritis

Hand osteoarthritis

Osteoarthritis of the neck

Back pain

Other related complications

Falling problem or falling due to old age and imbalance Fracture

Dislocation of limbs

Muscle contusion

Hospitalization Causes of hospitalization

Number of hospitalizations
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studies in Epidemiology) criteria [19]. The main delivera-
bles of ICS are planned to be as following; a comprehen-
sive bank of primary data and follow-up data, national 
and subnational reports on estimation of the effect size of 
demographic, socio-economic, behavioral, and metabolic 
risk factors on the incidence and death of CVDs, cancers, 
metabolic diseases, mental disorders, and injuries during 
the three years of study period, and a policy brief on the 
policy options and recommendations for promotion of ongo-
ing programs and designing new required interventions and 
action plans. Also, the collected data on the individuals’ 
health status will be sent to the participants as an electronic 
health record (EHC), during the data collection and at the 
end of the follow-up process, with the aim of maintaining 
motivation and encourage of study participants and making 
a better monitoring of health status possible.

Ethical considerations

Ethical approval for the study was obtained from the 
Ethical Committee of National Institute for Medical 
Research Development (NIMAD). Participation in the 
study was voluntary. Prior to participation in study, the 
objectives and methods of the study will be described 
for all eligible individuals and verbal informed consent 
will be obtained from all those who accepted to partici-
pate. Their agreements for participation in the study will 
be recorded in the electronic follow-up system. Partici-
pants will be informed that they can withdraw from the 
study at any time.

Discussion

ICS is a comprehensive national and subnational representa-
tive cohort on NCDs risk factors in Iranian adults, estimating 
the effect size of the risk factors of major NCDs in Iran. In 
this cohort we have used a comprehensive approach which 
enables us to study the interactions between NCD risk fac-
tors that underlie the attributed health outcomes of Iranian 
adult population. The results of this study have the potential 
to contribute to improvements in strategies to prevent pro-
gression of NCDs’ adverse outcomes.

The United Nations (UN) and the WHO have called for 
a 25% reduction in mortality from NCDs in age groups of 
30–70 years old, by 2025 compared to 2010, adopting the 
slogan “25 by 25” to comply with the Sustainable Develop-
ment Goals (SDGs) set for 2030 [20]. In order to achieve 
these goals, one of the effective strategies is to focus on the 
public health interventions [21]. It is predicted that without 
any interventions, NCDs will impose a substantial human 
and economic burden in the next two decades [5, 15, 22–25].

Iran, as an in-transition country, tackled communica-
ble diseases and now is confronting emerging challenges 
of NCDs in the path to reach health for everyone by 2030 
[3, 13]. Available results of investigations in Iran confirmed 
that the incidence and prevalence of NCDs have increasing 
trends and account for nearly 80% of deaths and attribut-
able disabilities [15, 22, 26–28]. To plan and conduct these 
interventions, we need an exact vision of distribution of 
metabolic and life style risk factors [5].

Considering the gap between research-based evidence in 
NCDs’ control policies and clinical decision making in many 
developing countries, designing and implementing reliable 
cohort studies could be very helpful to provide the required 
data for health decision makers. The comprehensive well-
developed longitudinal prospective NCDs’ cohort is a unique 
resource for both descriptive and analytical studies, in the 
population undergoing control of NCDs. Therefore, the ICS 
was designed and conducted to contribute to evidence-based 
health policies [4, 13, 29].

As a matter of comprehensive approach and national 
and sun-national representativeness, the implementation 
of ICS, may be a considerable achievement of this STEPs 
follow up in Iran. Some specification of this experience 
could be pointed as its’ initiatives. Based on the software 
provisions of the study, it will be possible to send EHC, 
for all of study participation. EHC as an incentive for 
more participation, provides online access to biological 
tests results and anthropometric information besides rel-
evant interpretations and suggestions for follow-up. The 
link to this EHC will be sent, automatically¸ to partici-
pants’ smart phones, through texts to allow them to access 
their record by visiting the SEPID system. For the partici-
pants without access to internet, reports will be mailed .

One of the main strengths of present cohort is its focus 
on the standard executive follow-up protocols proposed in 
the form of a comprehensive online regulatory. This pack-
age covers all required standards designed for different 
phases of the study. As a novelty, we should mention that 
yet no previous cohort study in Iran has been conducted 
based on this large-scale well-developed infrastructure of 
electronic survey. Additional to the comprehensive scien-
tific and executive protocols that have been compiled from 
up-to-date scientific evidence, the web-based platform is a 
strong point of this study.

There are also some limitations we planned to control 
them. Probable levels of the lost to follow-up can lead 
to bias. We will use three levels of contact information 
to reach the participants actively. There is a chance of 
recall bias for the considerable time period between meas-
urements and follow-up, which makes us consider death 
and hospitalization as main outcomes of our cohort. This 
approach enables us to reduce the levels of recall bias 
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since we are going to use death certificate and hospital 
documents.

Conclusion

The present study introduces the first nationally and subna-
tionally representative cohort study on NCDs’ risk factors in 
Iranian adults. Undoubtedly, development and management 
of the health programs require comprehensive evidence-
based documents. So, future policies and health program-
ming regarding NCDs could benefit from the findings of 
this investigation.
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