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Noncommunicable diseases (NCDs) account for 76% of deaths in Iran, and this number is on the rise, in parallel with
global rates. Many risk factors associated with NCDs are preventable; however, it is first necessary to conduct observa-
tional studies to identify relevant risk factors and the most appropriate approach to controlling them. Iran is a multiethnic
country; therefore, in 2014 theMinistry of Health andMedical Education launched a nationwide cohort study—Prospective
Epidemiological Research Studies in Iran (PERSIAN)—in order to identify themost prevalent NCDs among Iran’s ethnic
groups and to investigate effective methods of prevention. The PERSIAN study consists of 4 population-based cohorts;
the adult component (the PERSIAN Cohort Study), described in this article, is a prospective cohort study including
180,000 persons aged 35–70 years from 18 distinct areas of Iran. Upon joining the cohort, participants respond to
interviewer-administered questionnaires. Blood, urine, hair, and nail samples are collected and stored. To ensure
consistency, centrally purchased equipment is sent to all sites, and the same team trains all personnel. Routine visits
and quality assurance/control measures are taken to ensure protocol adherence. Participants are followed for 15
years postenrollment. The PERSIAN study is currently in the enrollment phase; cohort profiles will soon emerge.

cohort studies; Iran; noncommunicable diseases; Prospective Epidemiological Research Studies in Iran (PERSIAN)

Abbreviations: CVD, cardiovascular diseases; GCS, Golestan Cohort Study; NCDs, noncommunicable diseases; PERSIAN,
Prospective Epidemiological Research Studies in Iran; QA, quality assurance; QC, quality control.

Over the past 30 years, Iran’s health-care system has mainly
focused on controlling infectious diseases, malnutrition, and
birth complications, as these conditions have ranked high in
the country’s top causes of death (1). After the infrastructure
to contain those diseases was successfully established, studies
indicated a change in disease patterns and causes of death in
Iran—which, paralleling worldwide trends, showed a decrease
in incidence of communicable diseases and an increase in the
prevalence of noncommunicable diseases (NCDs) (1).

NCDs account for almost 76% of deaths in Iran (2), a figure
larger than the global figure of 68% (3). Cardiovascular disease

(CVD), the leading cause of death worldwide, accounts for
46% of global deaths and 51% of Iran’s (3). Cumulative eco-
nomic losses associated with the most common NCDs in low-
and middle-income countries are projected to be over $7 trillion
during the years 2011–2025, pushing millions of people below
the poverty line (4). Because of the continuing increase in
NCDs and their heavy burden, a change in Iran’s health-
care system is warranted to develop effective prevention and
treatment strategies and to decrease the heavy economic bur-
den of NCDs. For health-care policies to be successful,
however, they need to be supported by strong evidence.
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Cohort studies have greatly contributed to the evidence
needed to identify risk factors for diseases and disease etiology.
Since most NCDs take decades to progress, exposures encoun-
tered during that period are substantial to their development.
Therefore, only longitudinal surveillance and careful record-
ing of those exposures can help in the identification of possible
risk factors and causes (5). For this reason, cohort studies are
known as one of the most effective investigative strategies in
etiological epidemiology.

Since the start of the Framingham Heart Study, the first mod-
ern population-based cohort study, in 1948, this type of research
has gained widespread acceptance in developed countries. In
developing countries, however, cohort studies are scarce. Many
of the results from cohort studies conducted in developed coun-
tries can be applied to developing countries such as Iran; how-
ever, because of population diversity and differences in genetics,
social and environmental exposures, lifestyles, and other factors
that can influence disease development, a cohort study focused
on the Iranian lifestyle can provide more relevant evidence for
Iranian health-care policies. The Golestan Cohort Study (GCS),
which includes 50,000 persons in northern Iran, has thus far sig-
nificantly contributed to knowledge on risk factors associated
with gastrointestinal cancer and other conditions, including
CVD (6–8). Due to the diverse ethnic population of Iran,
however, a study including persons of many ethnicities and
cultures was needed. Therefore, in 2013, the Iranian Minis-
try of Health and Medical Education sought to establish a
nationwide cohort study—Prospective Epidemiological Research
Studies in Iran (PERSIAN)—to create the framework needed to
modify health-care policies while, at the same time, encour-
aging research at Iranian medical universities by empowering
them with the necessary resources to take part in the study. In
this article, we briefly provide an overview of the PERSIAN
cohort and then focus on the objectives and design of the study.

OVERVIEWOF THEPERSIANCOHORTSTUDY

The PERSIAN study started in 2014. Although “PERSIAN
Cohort Study” refers to the main adult component of the
study, the cohort actually encompasses 3 other components as
well, named the PERSIANBirth Cohort, the PERSIANYouth
Cohort, and the PERSIAN Elderly Cohort; these studies are
simultaneously being carried out in different parts of Iran. Details

on these cohorts are provided in Table 1. Enrollment has started
in all of the study components, and each component is executed
andmonitored byone designated central committee, to ensure con-
sistent data collection at all sites. Methodology for the PERSIAN
Birth, Youth, and Elderly cohorts will be explained elsewhere
in future publications. Themain andmost extensive component,
the adult component—which has also started enrollment—is
explained in detail below.

OBJECTIVES ANDOUTCOMESOF INTEREST

The objectives of the PERSIAN Cohort Study are divided
into 2 categories, as follows.

Research and public health objectives

1. To determine cumulative incidence/incidence rates of NCDs
or other outcomes.

2. To determine all-cause and cause-specific mortality rates
for the leading causes of death.

3. To implement full cohort, nested case-control, and case-
control studies of risk and protective factors for NCDs.

4. To compare the relationships between risk factors and
NCDs among different Iranian ethnic groups at different
cohort sites.

5. To build a population-based research infrastructure for
medical universities.

Health system research objectives

1. To design/improve and optimize health information systems
such as cancer registries, death registries, hospital informa-
tion systems, etc.

2. To enhance national and international collaborations
between medical universities and research institutes for joint
medical and epidemiologic research projects and exchange
of students.

3. To establish the largest biobank in Iran for basic and genetic
scientific research and discovery of biomarkers and other
biological determinants of disease.

Table 1. Characteristics of the PERSIANCohort Study Components, Iran, 2014–2017

Component Sex of Target
Population

Age Range,
years

Sample
Size (n)

No. of
Cohort Sites Main Goal

PERSIANCohort (main,
adult)

Males and females 35–70 180,000 18 See “Objectives andOutcomes of Interest”
section in text

PERSIANBirth Cohort Males and females Periconception
to 18

12,000 4 To study the influence of various biological and
environmental factors on human development

PERSIANYouth Cohort Males and females 15–34 9,000 3 To find the prevalence of and risk factors
associated with the most commonmental
health concerns, as well as substance use

PERSIANElderly Cohort Males and females >50 5,000 1 To study the different aspects of the aging
process in order to improve quality of life

Abbreviation: PERSIAN, Prospective Epidemiological Research Studies in Iran.
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Outcomes of interest

The outcomes of interest in the PERSIAN Cohort Study
include: 1) number of deaths, by cause; 2) incidence of major
NCDs, such as CVD, cancer, metabolic disorders, digestive,
respiratory, renal, and hepatic disorders, neurological diseases,
etc.; and 3) trends in major risk factors associated with diseases,
including anthropometric factors, physical activity, and many
physiological, lifestyle, nutritional, and environmental factors.

METHODS

Design of the PERSIANCohort Study

The PERSIAN Cohort Study is a prospective study aiming
to include 180,000 Iranians aged 35–70 years from 18 geo-
graphically distinct areas of Iran. While the Ministry of Health
and Medical Education oversees the project, investigators at
local universities carry it out. These include the universities of
medical sciences in Ahvaz, Ardabil, Bandar Abbas, Fasa, Guilan,
Kermanshah, Mashhad, Mazandaran, Rafsanjan, Sabzevar,
Shahrekord, Shiraz (2 sites), Tabriz, Urmia, Yasuj, Yazd, and
Zahedan. The design of the PERSIAN Cohort Study was
approved by the ethics committees of the Ministry of Health
and Medical Education, the Digestive Diseases Research Insti-
tute (Tehran University of Medical Sciences), and each partic-
ipating university.

Site selection. The Iranian people comprise individuals
of many ethnicities, including Fars (Persians), Turks/Azari,
Kurds, Lurs, Balouch, Arabs, etc., with unique cultural prac-
tices and lifestyles, making their exposures different. Addi-
tionally, Iran has a unique climate with woodlands and forests
in the north, hot, dry deserts in the center of the country, and
semitropical regions in the south. Although the incidence of
NCDs has increased throughout the country, Iran still shows
strong regional differences in the risk of specific diseases
(9–12). Therefore, PERSIAN was designed to represent all of
the major ethnic groups living in different geographical areas
of Iran, enabling it to capture a wide range of environmental
diversity, lifestyle, and socioeconomic differences, as well as
many other exposures influencing disease patterns that may
be very unique to one area or highly prevalent in another.
The PERSIANCohort sites are shown in Figure 1, and details
about each site are given in Table 2. Cohort sites include both
urban and rural areas and were selected on the basis of the fol-
lowing criteria: 1) inclusion of the major ethnic groups within
Iran; 2) inclusion of a large geographical area encompassing
different climates, in order to capture different environmental
and occupational exposures; 3) inclusion of areas with low
migration rates, in order to limit loss to follow-up; and 4) local
disease patterns and exposures that had already been found in
previous studies.

Participant selection. Men and women aged 35–70 years
residing at the PERSIAN Cohort sites are invited to partici-
pate in the study. This age range was chosen for 3 reasons.
First, persons in this age group are more likely to have well-
established behaviors and lifestyles. Second, they are active
and energetic enough to participate in a study; and third, they
will, within a reasonable amount of time, incur the study’s

outcomes of interest. In the smaller cities/urban areas chosen
for the cohort, all persons in this age range are included in
the study. In larger cities with 1 predominant ethnic group,
different districts of the city were chosen to include different
socioeconomic status levels; however, in other cities with res-
idents ofmore than 1 ethnicity, areas known to have better repre-
sentation of the ethnic groups inmindwere chosen.

Other inclusion criteria include being of Iranian descent
and living in one of the designated areas for at least 9 months
of the year. Persons with physical or psychological disabil-
ities that render them unable to complete the enrollment pro-
cess are excluded from the study.

Sample size. The PERSIAN Cohort Study is designed to
investigate multiple outcomes and exposures. The overall
sample size (n = 180,000) and site-specific sample sizes (n =
10,000) are large enough to detect a wide range of associations
with adequate statistical power. For example, if the prevalence
of an exposure in the population is 10%, at an α level of 0.05,
150 cases of the outcome of interest will give us 90% power to
detect a relative risk of 2. To obtain 150 cases over a period of 5
years, the study needs only 30 cases of the outcome of interest
per year—equivalent to approximately 18 cases per 100,000
person-years for the entire cohort or 300 per 100,000 person-
years for each site-specific cohort. Given the age range of the
cohort population, it is expected that the overall mortality rate,
the CVD mortality rate, and the cancer mortality rate will be
close to 1,000, 500, and 250 per 100,000 person-years, respec-
tively (13–18). The incidence rate of several cancers will be
higher than 18 per 100,000 person-years. It is hoped that
follow-up will continue for 15 years, so that adequate power to
detect associations with incidence rates less than 10 per
100,000 person-years is reached.

Recruitment in PERSIAN. Using regional records, a popu-
lation census of each study site is generated. Based on the cen-
sus, trained personnel go door to door to first confirm the
presence of persons meeting the study’s age requirement and
then provide them with an explanation of the study, along with
information pamphlets. The door-to-door method was chosen
because a face-to-face invitation is more effective in the Iranian
culture, improving participation. To further enhance participa-
tion, persons known to be trusted in the community, such as
religious figures or government officials, are also spoken to;
these people subsequently promote participation. If individuals
agree to participate, they are later contacted by phone to set an
appointment date, when they would have to go to their local
cohort center. Recruitment and enrollment occur simulta-
neously and are expected to take about 24–30 months to
complete.

Enrollment phase data- and sample-gathering. The work
flow at the cohort centers is shown in Figure 2. Belowwe explain
each step in the same order as shown in the flow chart.

Registration. Upon arrival at the cohort center, written
informed consent is obtained from each individual, who is
then registered using credible personal identification docu-
ments. A unique barcode is given to each individual, which
is used to label all biological samples and documentations.

Laboratory procedures. Since enrollees are asked to arrive
in a fasting state, the next step after registration is collection
of biological samples. Twenty-five milliliters of blood is
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collected from each individual using Vacutainers (Greiner
Bio-One International GmbH, Kremsmunster, Austria). Blood
is centrifuged and fractioned into different aliquots as shown
in Table 3. All aliquots are then labeled with participants’
unique barcodes and stored in freezers (−70°C). In addition to
storing the samples, a small amount of blood is used to conduct
the following biochemistry tests: complete blood count, fasting
blood sugar level, and concentrations of total cholesterol, high-
density lipoprotein cholesterol, triglycerides, alanine transami-
nase, aspartate transaminase, alkaline phosphatase, γ-glutamyl
transpeptidase, blood urea nitrogen, and creatinine. Urine, hair
samples, and nail samples are also collected and stored (Table 3).
A urinalysis is performed to assess urine pH, specific gravity,
and the presence of blood, protein, glucose, bilirubin, nitrates,
ketones, ascorbic acid, leukocytes, and microalbumin. The re-
sults of all tests are stored in the database and also given to the
participants as an incentive.

Anthropometric characteristics. Height (in cm), weight
(in kg), and waist, hip, and wrist circumferences (in cm) are
measured using US National Institutes of Health protocols
(19). Since measurement error/bias is lowest in the morning,
anthropometric data are acquired after sample collection,
while the participant is still fasting. Breakfast or a snack is
then provided to the participant before proceeding to the next
step.

Questionnaires. The PERSIAN Cohort questionnaire
consists of 482 items divided into 3 major parts: general, med-
ical, and nutrition. Each part is administered by a trained inter-
viewer. There is no assigned order in which the questionnaire
parts need to be completed; therefore, participants are directed
to complete those sections based on the availability of the in-
terviewers. The topics covered in the questionnaires are shown
in Table 4. The different sections within each part of the ques-
tionnaire, such as the socioeconomic status, physical activity,

Figure 1. Locations of research centers in thePERSIANCohort Study, Iran, 2014–2017. The siteswere chosen so that all of themajor ethnic groups
in Iran, as well as variable climates and geographical regions, are included. PERSIAN, Prospective Epidemiological Research Studies in Iran.
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circadian rhythm, or food frequency questionnaire section,
were validated alongside the cohort study, and those validation
studies will be published separately. Questionnaires are com-
pleted online; data are stored in a centralized database and in 3
other locations, being backed up every 30 minutes. All ques-
tionnaires are checked for completeness by field supervisors.

At 6 of the cohort study sites (Hoveizeh, Rafsanjan, Azar,
Some’e Sara, Yazd, and Zahedan), eye examinations are also
performed. This includes a questionnaire regarding eye-specific
medical history and a visit by a trained optometrist to assess
refractive errors. Persons who meet certain screening criteria
receive a complete ophthalmological examination. Fundus pho-
tography and slit photos are also obtained for all participants.

In addition to the standard data collection explained above,
which is consistent at all cohort sites, investigators at several
sites also perform other assessments based on their research
preferences. For example, 3 sites perform electrocardiography,
and 2 sites perform bioelectrical impedance analyses for all par-
ticipants as well.

Follow-upphasedata-andsample-gathering. The PERSIAN
investigators plan to follow up participants for at least 15 years
after enrollment. During this time, participants will receive
annual phone calls through which follow-up questionnaires
will be completed regarding the occurrence of death or the
incidence of anymedical events, hospitalizations, or diagnostic/
therapeutic care. If a participant has expired or has been diag-
nosed with a major NCD, investigators will follow the phone
call with a house/hospital visit to perform a more thorough
follow-up and to collect copies of pertinent medical documents
for further evaluation and recording (Figure 3). If needed, medical/
physical examinations are performed to formulate a diagnosis.
A verbal autopsy form validated in the Iranian population is also
completed in the event of death (20). Two trained internists
review the medical documents to determine the final diagnosis
of disease or cause of death. If a consensus is not reached, a third
internist performs a final review of the documents to reach a
decision. The same follow-up procedures are followed in the
case of self-reported incidence of events.

High migration rates are not anticipated. About 70% of
the cohort participants reside in small cities/villages. In gen-
eral, persons aged 35–70 years who have well-established
lifestyles and who live in smaller cities/villages tend to migrate

Table 2. Characteristics of the 18 Distinct Study Centers in the PERSIANCohort, Iran, 2014–2017

Study Center Province(s) Major Ethnic Group(s) Climatea Biotope Investigative Institution

Ardabil Ardabil Turk BSk Forest steppe Ardabil UMS

Azar East Azerbaijan Turk, Azari BSk Forest steppe Tabriz UMS

Bandare Kong Hormozgan Arab BWh Semi-desert Hormozgan UMS

Fasa Fars Fars/Persian BSh Forest steppe Fasa UMS

Hoveizeh Khouzestan Arab BWh Semidesert Ahvaz Jundishapour UMS

Kavar Fars Fars/Persian BSk Forest Steppe Shiraz UMS

Kharameh Fars Fars, Arab BSk Forest steppe Shiraz UMS

Mashhad Razavi Khorasan Fars/Persian BSk Semidesert Mashhad UMS

Rafsanjan Kerman Fars/Persian BWk Semidesert Rafsanjan UMS

Ravansar Kermanshah Kurd Csa Forest steppe Kermanshah UMS

Sabzevar Razavi Khorasan Fars/Persian BWk Forest steppe Sabzevar UMS

Sari Mazandaran Tabari Csa Forests, woodland Mazandaran UMS

Shahrekord Chaharmahal and Bakhtiari Lur, Bakhtiari Csa Forest steppe Shahrekord UMS

Some’e Sara Guilan Gilaki Csa Forests, woodland Guilan UMS

Urmia West Azerbaijan Turk, Azari Csa Forest steppe Urmia UMS

Yasuj Kohgiluyeh and Boyer-Ahmad Lur BSk Forest steppe Yasuj UMS

Yazd (Shahedieh) Yazd Fars/Persian BWh Semidesert Sadoughi Yazd UMS

Zahedan Sistan and Balouchestan Balouch BWh Desert lowlands ZahedanUMS

Abbreviations: PERSIAN, Prospective Epidemiological Research Studies in Iran; UMS, University of Medical Sciences.
a Based on the Köppen Climate Classification (27): BSh, hot semi-arid climate; BSk, cold semi-arid climate; BWh, hot desert climate; BWk, cold

desert climate; Csa, hot-summer Mediterranean climate.

Registration
Laboratory
Procedures

Anthropometric
Characteristics

Questionnaires

Figure 2. Workflowat thePERSIANCohort Study sites, Iran, 2014–2017.
Anyone referred to a cohort site will go through these steps to complete
the enrollment phase data and sample collection.While the first 3 steps
must be followed in order, the general, medical, and nutrition parts of
the PERSIAN questionnaire can be completed in any order. PERSIAN,
Prospective Epidemiological ResearchStudies in Iran.
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less. This knowledge comes from our previous experience in
the GCS, where use of the same follow-up process in small cit-
ies and villages has thus far had a 99% success rate in 10 years
(402 of 50,000 lost to follow-up) (15). Nonetheless, since
most Iranians currently possess mobile phones, the cell phone
numbers of the participant and his/her spouse, as well as con-
tact information from 2 close acquaintances, are obtained at
enrollment to recapture participants who may have migrated.
These individuals will continue to be followed up. We plan
to perform a reassessment in a subsample every 5 years.

Quality assurance and quality control

To ensure that all procedures are performed in accordance
with the PERSIAN Cohort protocol, quality assurance (QA)
and quality control (QC) measures have been implemented by
central and local QA/QC teams. The most important factor in
controlling the quality of data collection is a smart data server,
which limits many common errors that may be made during
data entry. The central QA/QC team remotely monitors daily
enrollment on this server, while intermittently checking the
data to spot missing information. Reports of these evalua-
tions are sent to the principal investigators at each center.
The local QA/QC team also completes monthly evalua-
tions, which are sent to the central team. In addition, to assess
interviewer performance, occasional voice/desktop record-
ings are made without their knowledge but with the consent
of the interviewee; these are listened to by the central train-
ing team.

Routine surprise inspections are made at each cohort site by
the central QA/QC team. During these inspections, besides the
evaluation of the cohort personnel and workflow, opinion sur-
veys are completed by random participants. In addition, random
individuals who had previously been enrolled are contacted to
revisit the cohort site, and they are requestioned and remeasured
with regard to some fixed variables so the responses and mea-
surements can be compared with the previously recorded data.

Table 3. Types of Biological Samples Collected FromEach Individual in the PERSIANCohort and Stored in the
Cohort Biobanka, Iran, 2014–2017

Type of
Sample Amount Collected Storage Conditions

Blood 25mL All blood samples are stored in−70°C freezers

Whole blood: two 1.5-mLCryoTubes (Micronic, Lelystad,
the Netherlands) and one 1-mL CryoTube

Plasma: two 1.5-mL CryoTubes and five 1-mLCryoTubes

Buffy coat: three 0.5- to 1-mL CryoTubes

Serum: two 1-mLCryoTubes

Urine 5mL 1.5 mL stored in−70°C freezers

Hair 200–300 strands, 1–3 cm long Stored in foil and zip-lock bags in a cool, dry location

Nail All fingernails and toenails Stored in foil and zip-lock bags in a cool, dry location

Abbreviation: PERSIAN, Prospective Epidemiological Research Studies in Iran.
a All of the blood samples collected, except for 1 mL of whole blood, plasma, and buffy coat, are stored locally at

each study site; the other 3 samples are stored centrally in Tehran.

Table 4. Categoriesa of Topics in the PERSIANCohort
Questionnaire, Iran, 2014–2017

Questionnaire
Part Category Topic

General Demographic factors

Socioeconomic status (current)

Occupational status and history

Fuel exposures (past and current)

Lifestyle (past and current)

Sleep and circadian rhythm (in the past year)

Physical activity (in the past year)

Cell phone use (past and current)

Toxin and pesticide exposure (in the past year)

Medical Medical history

Reproductive history (women)

Medication history

Family medical history

Oral and dental health (past and current)

Personal habits (smoking, alcohol and drug use)
(past and current)

Blood pressure and pulsemeasurements

Physical examination

Nutrition Food frequency questionnaire (130 items—in
the past year)

Dietary habits (current)

Food preparation and storage techniques
(current)

Eye (6 cohort
sites only)

Eye-specificmedical history

Eye examination

Abbreviation: PERSIAN, Prospective Epidemiological Research
Studies in Iran.

a The PERSIAN Cohort questionnaire consists of 482 questions/
items in 22 categories. Each part is completed by an interviewer spe-
cially trained for its completion.
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In addition to these procedures, prearranged national and inter-
national experts are also invited to visit and evaluate cohort sites
occasionally.

DISCUSSION

In population-based cohort studies, a well-defined popula-
tion is followed longitudinally for assessment of the relation-
ships between different exposures and outcomes. Due to the
longitudinal nature of cohort studies, they are useful in deter-
mining the natural history of diseases and their cumulative
incidence, incidence rates, and mortality rates and in identifying
risk factors associated with diseases, as well as in the study of
growth, development, and aging (5).

Famous cohort studies around the world, such as the Framing-
ham Heart Study, the Rotterdam Study, the Asia-Pacific Cohort
Studies Collaboration, etc., have greatly contributed to medi-
cal and health-related knowledge, and many current health
recommendations arose from their findings. In Iran, the GCS
has revealed important risk factors associated with esophageal
cancer, as northern Iran falls into the Asian esophageal cancer
belt, which stretches from Iran to China. Hot tea drinking,
opium use, and low fruit/vegetable intake were found to be
some of the risk factors associated with esophageal cancer
(6). Since the discovery of these risk factors, local health of-
ficials have sought to raise public awareness for esophageal
cancer prevention.

The leading cause of death in the GCS, however, was not
esophageal cancer. Similar to worldwide trends, the leading
causes of death were CVD and cerebrovascular disease,

accounting for nearly 50% of all deaths, followed by all can-
cers combined and other NCDs such as renal, hepatic, and
respiratory diseases (R.M., unpublished data, 2016). Studies
carried out in other regions of Iran have also found CVD to
be the leading cause of death; however, there are regional
differences in the risks of specific diseases (8–12, 21). There-
fore, a study encompassing different regions of Iran with dif-
ferent exposures was needed to first determine the burden of
NCDs in Iran and second identify risk factors associated
with them, in order to tailor public health policies to the
needs of the Iranian population. Thus, the PERSIAN Cohort
Study was launched in 2014 in 18 geographically distinct areas
of Iran. All major Iranian ethnic groups are included in this
study, making it ideal for individualized care. The PERSIAN
Cohort will be the largest such cohort in Iran, the Middle
East, and northern Africa and will have the largest biobank in
the region as well, making it ideal for future studies on genet-
ics, disease biomarkers, risk factors, protective factors, etc.

PERSIANwas designedwith careful planning to limit biases.
Financial constraints made it impossible to have a fully auto-
mated laboratory and biobank, as is seen in some modern bio-
banks worldwide. Nevertheless, every effort was made to limit
variations among the cohort sites by centrally purchasing the
same laboratory equipment for all centers and having the same
individual train all laboratory technicians on the study protocols.
This also applies to other sectors of data collection; all question-
naire interviewers were trained by the same individuals in order
to keep data collection as consistent as possible, and this is one
of the greatest strengths of the study. A uniform protocol is used
in all centers, and all cohort personnel are local to each site to
avoid biases caused by cultural or language/dialect barriers.

Is the participant
alive?

Has (s)he had any
major events?

Go to house and complete
verbal autopsy

YesNo

Follow-up
complete

No               

YesHas (s)he had
CVD or cancer?

Was (s)he 
hospitalized or does 

(s)he have any medical 
documents?

No

Go to house and
complete medical

history

Yes

Collect hospital data and
other medical documents

Review by
physicians

Final diagnosis

Yes

No

No

Figure 3. Follow-up procedures used in the PERSIAN Cohort Study, Iran, 2014–2017. As part of the follow-up process, annual phone calls are
made to all participants and, based on this flow chart, the necessary questionnaires are completed. CVD, cardiovascular disease; PERSIAN, Pro-
spective Epidemiological Research Studies in Iran.
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Standardized equipment and protocols are being used to mea-
sure anthropometric characteristics. Local and central QA/QC
teams conduct routine monitoring and evaluations to ensure that
the data/samples are being collected per protocols.

One limitation of PERSIAN is that it does not include a ran-
dom sample of the Iranian population, which may affect some
descriptivemeasures; however, PERSIAN shares this limitation
with other large population-based cohort studies around the
world (22–24). Nevertheless, the associations identified in these
studies can be generalized to larger populations. In PERSIAN,
instead of a random sample, efforts were made to include all of
the major ethnic groups living in different geographical regions
of Iran, giving researchers an enormous data set on various ex-
posures, such as diet/lifestyle, environmental factors, socioeco-
nomic factors, etc. Adjustments can be made during analysis to
obtain better representativeness, if needed. Another limitation is
the lack of funding for genetic studies. Genome-wide associa-
tion studies have been previously performed in the GCS, using
international funding (25, 26). If funding becomes available,
these types of studies can be in the future of PERSIAN as well.

Ensuring that persons of both sexes participate in the study
equally is an enrollment challenge, as lower participation
is seen among working men. Special arrangements are made
so that people unable to participate in the morning can give
only their fasting blood samples at that time and then return in
the afternoon to complete the questionnaires. Overcoming the
most important challenge—limiting the percentage of partici-
pants lost to follow-up—is also ahead. Providing incentives (such
as possible free medical care), along with raising awareness about
the benefits of the cohort study, is necessary to encourage
participation.

In conclusion, the PERSIAN Cohort investigators started
enrollment in the year 2014 to assess NCDs in the ethnically
diverse population of Iran. Although it is too soon to report re-
sults, cohort profiles from each site should emerge soon after
the completion of the enrollment phase.
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