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Abstract

Background: Non-communicable diseases (NCDs) and their risk factors are the major public health problems. There are some docu-
mented trend and point estimations of metabolic risk factors for Iranian population but there are little information about their exposure
distribution at sub-national level and no information about their trends and their effects on the population health.

Methods: The present study protocol is aimed to provide the standard structure definitions, organization, data sources, methods of data
gathering or generating, and data on trend analysis of the metabolic risk factors in NASBOD study. We will estimate 1990 to 2013 trends
of prevalence, years of life lost due to premature mortality (YLLs), and years lived with disability (YLDs) and disability-adjusted life years
DALYs for MRFs by gender, age group, and province. We will also quantify the uncertainty interval for the estimates of interest.

Conclusion: The findings of study could provide practical information regarding metabolic risk factors and their burden for better health
policy to reduce the burden of diseases, and to plan cost-effective preventive strategies. The results also could be used for future comple-

mentary global, regional, national, and sub national studies.
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Introduction

t is stated over and over that epidemiological transition from
I communicable to non-communicable diseases (NCDs) is an
evident sign of socioeconomic advancement in developing
countries.! However, there is not enough evidences regarding the
drivers of the transition which are necessary for directing health
policies and programs at national or sub-national scales.? The
Global Burden of Disease (GBD) Studies in 1990, 2000, and 2013
have revealed that metabolic risk factors are by far the most im-
portant determinants of emerging non-communicable diseases all
over the world.**
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Reliable information on the trends of metabolic risk factors are
needed for assessing population health status, priority setting,
and program evaluation.’®* The trend of metabolic risk factors
and their attributed burden depicts their pandemic.*!?-16 Based on
GBD 2010 results, high blood pressure, high total cholesterol,
high body mass index, and high fasting plasma glucose respec-
tively account for the 53 %, 29 %, 23 %, and 16 % of global
Disability-Adjusted Life-Year (DALY).4

Developing countries in the Middle East are experiencing a steep
rise in metabolic risk factors!>31516 Jeading to situation in which
this region will observe one of the world’s greatest increases in the
absolute burden of NCDs and their risk factors in the near future.®

Even though there are trend and point estimations of metabolic
risk factors for Iranian population® 1517-1° there are little informa-
tion about their exposure distribution at sub-national level and no
information about their trends and their effects on the population
health.141518

Trend analysis of the metabolic risk factors is a sub-component
of National and Sub-nation Burden of Diseases, Injuries, and Risk
Factors from 1990 to 2013 (NASBOD) study in Iran,® which
aims to quantify metabolic risk factors exposures and related at-
tributed burdens and their trends and inequalities at national and
sub-national levels. To the best knowledge of authors of this pa-
per, there are few studies in developed and developing countries
which provide estimations of trends of the risk factors exposure at
sub-national (small area estimation) level.

This paper aims to explain definitions, organization, data sourc-
es, methods of data gathering or generating, and data on trend
analysis of the metabolic risk factors in NASBOD study.



Methods and Materials

Overview

NASBOD is a multidisciplinary study that was introduced in
2012 through participation of key stakeholders at national and
sub-national levels and with the support of Ministry of Health and
Medical Education of Iran.2’ One of the sub groups of NASBOD
team is the metabolic risk factors group that has benefited from lo-
cal and international members and consultants from Tehran Uni-
versity of Medical Sciences, Harvard School of Public Health,
and Imperial College London.

The team focuses on obesity and overweight, truncal obesity,
high blood pressure, high blood glucose, hyperlipidemia and
metabolic syndrome. We chose these risk factors based on the
magnitude of their exposures, their trends and effect size,* and
related data available at national and sub-national levels.t & 2
We will use mean and standard deviation of metabolic risk factors
exposure or reported prevalence of high-risk groups for each risk
factor by sex, age, and year at national and sub-national levels to
be able to estimate and report the prevalence of metabolic risk
factors by sex, age, year at national and sub-national form 1990
to 2013 (Table 1).

In the next step, using age-standardized prevalence of high-risk
groups, the socioeconomic or geographical inequalities at nation-
al and sub-national levels will be evaluated. In the last step of
the study, using directions and magnitudes of risk factors’ effects
on population health,* and risk factor exposure distributions, the
theoretical minimum for each risk factor'21315.16 as well as distri-
bution of related DALYSs,%*° and the health effect of each meta-
bolic risk factor will be estimated. For all point estimations the
sampling and model uncertainties will be quantified. In order to
realize the study’s objectives, we have adopted a comprehensive
strategy for identifying available data sources, quality assess-
ment, data extraction, and analyses. Figure 1 shows an overview
of the study process.

Data sources

Systematic Literature Review

Through the scientific panel, we choose PubMed/Medline, In-
stitute of Scientific Information (ISI), and SCOPUS as the main
international electronic data sources. We will search these data
sources using Mesh terms, Emtree, and related key words to ob-
tain the most comprehensive and efficient hits.

On the other hand, IranMedex, Irandoc, and Scientific Informa-
tion Database (SID) are chosen from among Iranian databases as
the comprehensive national electronic data sources covering 89 %
of Iranian medical and public health journals and with an access
to gray literature. We will search all databases in order to identify
population-based studies related to our objectives, published be-
tween 1985 and 2013. We will limit the search terms to adults but
there is no limitation on language.

Search strategies are presented in appendix A.

In addition to electronic searches, we will consider manual
searches for reviewing unpublished data sources such as govern-
mental reports, projects’ reports, conferences, and reference lists.
In some cases, we will contact experts in the relevant fields and
will ask for more information on their research results.

Selection criteria
Our study will include all National, provincial, district and com-
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munity based studies from Jan 1985 to Dec 2013, that have re-
ported the mean risk factor exposures in a continuous scale or the
prevalence / incidence of high risk groups for each risk factors
in a categorical scale in population level. Our target population
is adults (> 25 years). The studies that focused on special popu-
lations such as patients, employees, volunteers, immigrants, and
also hospital-based studies will be excluded.

Study selection Process

In the study selection process, a reviewer skims the titles. The
articles that do not look completely remote from our search objec-
tives will be evaluated more in the next level. The abstract review
phase is designed to identify studies reporting the prevalence, in-
cidence, Mean £ SD and Mean + SE of metabolic risk factors and
other related indexes. Abstracts will be excluded if they meet one
or more exclusion criteria. Then, the articles included based on
abstract review will undergo independent parallel review to de-
termine if they should be included for data extraction. Disagree-
ments between reviewers regarding article inclusion or exclusion
will be resolved through consensus adjudication.

Quality assessment

Quality assessment form has three parts: general information
about the study, sampling quality, and measurement quality. Each
study has a unique code and its general information such as the
name and characteristics of the corresponding author are inserted
at the top of the form. The sampling quality refers to response
rate, sample size, and sampling design and the measurement qual-
ity includes type of measurement tools, calibration, and accuracy
of measurement methods for each risk factor. Accordingly, each
item obtains a score. For example, table 2 presents the quality
assessment form of articles related to blood glucose measurement
and sampling. Based on total score, the quality of article might
be ranked as excellent (13 —19), good (6 — 12) or poor ( < 5).
The quality score will be calculated for all included papers and its
fixed effect will contribute to the model.

Data extraction

All included studies will be reviewed and the required informa-
tion will be extracted and inserted in data extraction sheet. As an
example, the main part of data extraction sheet of blood glucose
studies is shown in table 3. In brief, the data extraction sheet con-
tains detailed information on mean, standard deviation, standard
error of mean, and the number of observations for each risk factor
by age, sex, province/district of the country, year, coverage of the
study (representativeness), scope of study (rural/urban/both), and
other related variables such as fasting for fasting plasma glucose.

National Data Sources

National surveys, which are considered as the “secondary data
sources” in the context of epidemiology and public health, are
the next important resources of information for this study. One of
the important surveys is the Non-Communicable Disease Surveil-
lance Survey (NCDSS) following a STEPwise approach based
on WHO guidelines. The STEP surveys’ data are available for
6 years until the end of study duration; they are the only com-
plete existing national data sources however they have their own
shortcomings for instance they have only included consistent and
unique data files and they have cleaned all kind of contaminated
data (non-plausible values and outliers).
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Table 1. Practical definition of metabolic risk factors

Metabolic Risk Factor Classic Definition

Practical Definition

The body mass index (BMI) is a
measure for human body shape

based on an individual’s weight
and height.

High Body Mass Index (BMI)

Category

Very severely underweight

Severely underweight

Underweight

Normal (healthy weight)

Overweight

Obese Class | (Moderately obese)
Obese Class |1 (Severely obese)
Obese Class 11 (Very severely obese)

BMI range kg/m?
<15

15.0-16.0
16.0-18.5
18.5-25

25-30

30-35

35-40

> 40

Blood pressure (BP) refers to the
arterial pressure of the systemic
circulation.

High Blood Pressure(BP)

Category
Hypotension

Desired
Prehypertension
Stage 1 Hypertension
Stage 2 Hypertension
Hypertensive Crisis

systolic, mmHg
<90

90-119
120-139
140-159
160-179

> 180

diastolic, nmHg
<60

60-79

80-89

90-99

100-109

>110

High Fasting Plasma Glucose
(FPG)

Blood glucose level is the amount
of glucose present in the blood.

Category

Normal

Impaired fasting glycaemia
Diabetes mellitus

Fasting glucose
mg/dl

<110

110-126

> 126

Fasting glucose
mmol/l

<6.1

6.1-7

>7

High Total cholesterol (TC) Total cholesterol is the amount of

Category
Normal blood TC

TC range mg/dl
<200

TC range mmol/I
<52

LDL and HDL in the blood. Borderline blood TC 200-239 5.2-6.2
High blood TC > 240 >6.2
Table 2. Quality assessment form for blood glucose studies
Question Response Score

Quiality of measurement

Fasting time
fasting more than 8= 2
fasting less than 8 =0

Method of measurement
Enzyme-based- automated =2
Enzyme-based- manual = 1
Chemical —based- manual/not reported=0

Calibration
One center - using one kind of equipments= 2
Multi center -using one kind of equipments= 1

Multi center -using different kinds of equipments/ not reported = 0

Time difference between loading sample and analyzing it
Less than 7 days= 2
More than seven days= 0

Quality of sample

Response rate for taking sample
Over 90% = 6
76-90% = 4
60-75% =2
Less than 60% / not reported =0

Sample size by gender

over 1000 = 3
500-1000 =2
250-500 =1

Less than 250 = 0

Sampling design
Simple random sampling = +3
One-stage systematic, clustered, or stratified sampling =+2
Multi-stage clustered stratified= +1

TOTAL SCORE
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The second and third national surveys are National Health Sur-
vey (NHS) in 1990 and 2000, and Demographic and Health Sur-
veys (DHS) in 1992 and 1999, which mainly cover the first half
of study duration for four distinct years. Nevertheless, one of the
DHS data sources has not been accessible for the researchers of
this study so far. We hope that we can attain the consent of its
trustee before the beginning of analyses phase.

Further Data Sources

In addition to these national data sources and other published
data, there are other community-based and provincial-based sur-
veys such as Golestan Cohort Study, Tehran Lipid and Glucose
Study, Isfahan Healthy Heart Program, and Persian Gulf Healthy
Heart Study as other possible available data. It should be noted
that sub-national and community studies might systematically dif-
fer from national representative ones because they might be un-
dertaken in low-level or high-level zones and regions for each risk
factor. They might also have more variation than national studies.
This kind of variation will be dealt with using models in order to
include an offset for sub-national and community data which will
be empirically estimated and will allow weighting all data sources
in order to give more weight to national data and low weight to
sub-national and community data.

Dealing with data scarcity

Despite our extensive data searches, many age-sex-province-
years and age-sex-district-years data points are missing, which
lead to geographical and temporal scarcity of data. Moreover,
because of measurement difficulties, a little number of health sur-
veys has collected data about the measurements of risk factors
such as serum total cholesterol and fasting blood glucose or they
have just collect risk factors data in areas with specific diseases.
Some data sources only cover certain age or sex groups, or are
restricted to either rural or urban populations. The data scarcity
patterns are vivid for older ages as well. Therefore, we have three
types of scarcity; geographical, temporal, and old-age scarcity.

We will use a model that will combine information from avail-
able data sources to estimate mean of metabolic risk factors for
each district x year x age or province x year x age. The model
“borrows strength” across districts in the same province, across
provinces in the same sub region, and across sub regions in the
same regions, also time, age, and covariates to smooth over those
places in the dataset where information is scarce. More important,
it quantifies the uncertainty of the resulting estimates, which will
be reflected in slightly conservative estimates and wider uncer-
tainty intervals.

It is worth mentioning that we will do all analyses by sex, be-
cause levels of risk factors and trends can differ between men and
women.

Statistical methods and analysis plans

It is expected that in contempt of our extensive search and ac-
cess to all national surveys, there will be many provinces without
data or without provincial representative data for many provinces.
Moreover, many surveys do not include all age groups, both sex-
es, and/or both rural and urban areas of residency. We developed
two distinct statistical models including spatio-temporal model
and multilevel autoregressive model, to estimate mean (whatever
the measure is) and its uncertainty interval by sex, age, year, and
province. The models will be filled out by data of specific sex,
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age, year, and province and by other sex, ages, years, and prov-
inces. For the provinces, which have become separated from other
provinces in the desired period of time, the problem of misaligned
areal units does exist. The problem is going to be addressed in
both models. We are using two models to make sure that there is
no model dependency in the results.

Bayesian Multilevel Autoregressive model

Another advanced method to handle previously mentioned
challenges is Bayesian multilevel autoregressive model.?? In this
framework, observations are hierarchically nested in districts,
provinces, sub-regions, regions, and national levels, respectively.
In this hierarchical model, higher levels borrow information to the
lower levels and units in each level borrow information to each
other depending on the degree of data availability. The model con-
siders several different components including linear time trends,
nonlinear change over time, covariate effects, nonlinearity asso-
ciated with age, heterogeneity of data sources, and age-by-study
variability. Time-varying district-level or province-level covari-
ates provide the estimates if practical.

Spatio-temporal model

One of the commonly used frameworks to overcome the above-
mentioned issues is Spatio-temporal Bayesian hierarchical mod-
eling with conditional autoregressive (CAR) prior for spatial ran-
dom effects.?® In spatial framework, observations, which are clos-
er in space, are assumed to be more correlated than observations
farther away. This structure enables model to “borrow informa-
tion” from neighboring areal units to improve estimates for areas
with missing values and/or with small number of observations. In
addition, we will employ spatio-temporal misalignment modeling
to combine incompatible areal units between data sources and/or
over the years. The model includes covariates effects, non-linear
age trend, and variations in study quality and source of data.

In both modeling frameworks, because of general applicability
and ease of implementation the MCMC methods will be used to
perform Bayesian inference. All programs will be written in R
statistical packages (version 3.0.1).

In addition to these challenges, the other problem is about sum-
mary statistics that have been reported with different classifica-
tions. Using regression models, we cross walk between continu-
ous and categorical measures of variables of interest.

Ethical considerations

All of the studies that will be included in our review will be cited in
all reports and all publications of our study. \WWhenever we need more
information about a certain study, we will contact the correspond-
ing authors and will obtain the required information via reanalyz-
ing data, which will make the author of that paper our collaborating
coauthor. It is worth mentioning that our study has been approved
by the ethical committee of Tehran University of Medical Science.

Discussion

The current study will have numerous achievements. To put it in
anutshell, this study will produce scientific evidences for the prev-
alence and attributable burden of metabolic risk factors- namely
systolic blood pressure (SBP), body mass index (BMI), fasting
plasma glucose (FPG), and total cholesterol (TC) - inequality
in distribution and burden attributable to these risk factors, their



trend from 1990 to 2013, and prediction models with significant
implications for policy making. This study will be conducted at
sub-national scale so that inequalities between regions will be re-
vealed and health policies and programs can be designed accord-
ingly.* As mentioned in methodology, several sources of data and
new quantitative methods will be used for our estimations, so that
the probable low quality of data will be adjusted.

The Global Burden of Diseases Study was conducted at regional
and national levels from 1990 to 2010.+7%3 Consequently, a
number of studies at national levels were conducted, namely in
United Kingdom and Australia®* and in South Africa and Mex-
ico.3*% The present study has certain advantages over the afore-
mentioned estimations. First and most importantly, compared with
previous studies, we have more data points at national and sub-na-
tional levels which make it possible to estimate the prevalence and
attributable burden of risk factors with higher quality. Second, we
have built the capacity for research centers and researchers across
the country to participate in the project, which will provide an op-
portunity to collect high quality data at sub-national scale.

The national burden of disease study, which was conducted in
Iran for the first time in 2003 did not include burden attributable
to the risk factors in its estimations. The first study on burden at-
tributable to risk factors was conducted in 2005 and was published
in 2011; however, the results of this study were regional rather than
provincial. Moreover, they were cross-sectional.** Thus, the need
for reproducing a more comprehensive study after almost a decade
is evident. Our present study has certain advantages over previ-
ous studies in Iran. Furthermore, in comparison with sub-national
studies conducted in a number of other countries, our study is su-
perior.®3 The population-based Non-Communicable Disease Sur-
veillance Survey following a STEPwise approach provides data on
measured BMI, FPG, SBP, and TC and their trends at national and
provincial scale.*® Additionally, as mentioned in methods, we have
access to more comprehensive national studies relative to previous
burden of disease study in Iran, and thanks to web-based Iranian
search engines, we have also more access to a number of commu-
nity-based epidemiological studies at smaller scales are also avail-
able that will be captured by systematic review of published and
unpublished documents. Based on these data sources, YLD along
with YLL (and consequently DALYS’s) can be estimated, which is
an advantage over other subnational studies that were restricted to
mortality.>3* Trends and inequalities can be estimated by prov-
ince, sex, age, and area (rural and urban).

Our study has certain limitations as well. There is a misalignment
between the sources of covariates and the source of outcomes of
interest. The difference in nature of these two sources of data will
impose evident noise on our estimations. To deal with this prob-
lem, we have developed a number of new statistical models.

The second limitation affecting our study is scarcity of data on
FPG and TC since they need blood samples. In the main source
of the current study, the non-communicable diseases surveillance
survey, blood samples have been taken just in 2005, 2007, and
2011, which affects the accuracy of estimates on trends.

The third limitation threatening our estimations is the fact that
estimating the joint effect of metabolic risk factors and their joint
contribution to burden of disease is not possible. In previous stud-
ies, the joint effects have been calculated by assuming that these
risk factors are independent from each other. The assumption af-
fects the accuracy of estimations. Ultimately, there may be lim-
ited access to the full texts of certain published or unpublished
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epidemiological studies because of unwillingness of authors to
participate in the study. The problem will partly be dealt with by
contacting the authors of those studies.

The knowledge produced on distribution of metabolic risk fac-
tors across the country, regarding the costs of their control, can be
an invaluable guide for relevant population-based interventions.
The next step of upcoming plan of Non-Communicable Diseases
Research Center will be estimating the allocative efficiency of
health plans in the field of metabolic risk factors.

The results of the current study can be used for priority setting
and policy making at both national and sub-national levels. The
difference in estimated burden between regions has many distinct
policy implications as both the exposure to the risk factors and
their attributable burden may be quite different, which requires
different and relevant health policies and programs at sub-nation-
al level. The inequalities between regions can also be a guide for
just planning at sub-national level. Finally, the most important
characteristic of this study is its trend analysis, which can make
future projections and planning feasible.

This study can provide implications for improving informa-
tion system in our country. By revealing the defects and missing
points in health information system, the results of the study can
be used for planning a health infrastructure capable of monitor-
ing exposures to risk factors, their burden, their trend, and conse-
quently can create a platform for planning cost-effective policies
at sub-national level. The results of the study can be invaluable for
future research at sub-national and national level, regional, and
even global level. The knowledge acquired in this study will be
disseminated at various scales through publications, workshops,
symposiums, and training courses.

In conclusion, the present study is the first comprehensive sys-
tematic study on the prevalence, trend, and burden of Metabolic
Risk Factors (MRFs) for the Iranian population at national and sub-
national levels. The findings could provide practical information
regarding metabolic risk factors and their burden for better health
policy to reduce the burden of diseases, and to plan cost-effective
preventive strategies. The results also could be used for future com-
plementary global, regional, national, and sub-national studies.
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Appendix A: Search Strategy of Metabolic Risk Factors

High Body Mass Index (BMI)

Search strategy in PubMed/Medline

(“Body Mass Index”[Mesh] OR “Body Mass Index”[All Fields] OR “Overweight”’[Mesh]) OR “Overweight”[All Fields] OR “Obesity”[Mesh] OR “Obesity”[All
Fields] OR “Quetelet* Index”’[All Fields] AND (“Iran”"[Mesh] OR “iran”[All Fields]) OR Iranian[All Fields] OR I.R.Iran[All Fields] OR “I.R Iran”[All Fields] OR
(“persia”[MeSH Terms] OR “persia”[All Fields])) AND ((“1985/01/01"[PDAT]: “2013/12/31”[PDAT]) AND “humans”[MeSH Terms])

Search strategy in ISI Web of Science
Time span=1990-2013. Databases=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH.
Topic= (“Body Mass Index” OR “Overweight” OR “Obesity” OR “Quetelet* Index”) AND ( (“Iran” OR Iranian OR I.R.Iran OR “persia”) OR Address= (Iran))

Search strategy in Scopus
(TITLE-ABS-KEY (Body Mass Index” OR “Overweight” OR “Obesity” OR “Quetelet* Index™)) AND (TITLE-ABS-KEY (Iran OR Iranian OR I.R.Iran OR Persia)
OR (AFFIL (Iran)) AND PUBYEAR > 1989 AND PUBYEAR <2013

High Blood Pressure (BP)

Search strategy in PubMed/Medline

(“Hypertension”’[Mesh] OR (“hypertension”’[MeSH Terms] OR “hypertension”[All Fields]) OR (“prehypertension”’[MeSH Terms] OR “prehypertension”[All
Fields]“pre-hypertension”[All Fields] OR “Blood Pressure”[All Fields] OR “systolic pressure”[All Fields] OR “diastolic pressure”[All Fields] OR “pulse pressure”[All
Fields] OR “hypertensive*”[All Fields]) AND (“Iran”[Mesh] OR “iran”[All Fields]) OR Iranian*”[All Fields] OR I.R.Iran”[All Fields] OR “IR. Iran”[All Fields] OR
(“persia”’[MeSH Terms] OR “persia”[All Fields])) ((“1985/01/01”[PDAT] : “2013/12/31”[PDAT]) AND (*humans”’[MeSH Terms]))

Search strategy in ISI Web of Science

Time span=1990-2013. Databases=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH.

Topic= (“Hypertension” OR “prehypertension” OR “Blood Pressure*” OR “pre-hypertension” OR “systolic pressure” OR “diastolic pressure” OR “pulse pressure”
OR “hypertensive” OR “hypertensives”) AND ( (“Iran” OR Iranian OR I.R.Iran OR “persia”) OR Address= (Iran))

Search strategy in Scopus

(TITLE-ABS-KEY (“Hypertension” OR “prehypertension” OR “pre-hypertension” OR “Blood Pressure*” OR “systolic pressure” OR “diastolic pressure” OR “pulse
pressure” OR “hypertensive” OR “hypertensives””) AND (TITLE-ABS-KEY (Iran OR Iranian OR L.R.Iran OR Persia) OR (AFFIL (Iran)) AND PUBYEAR > 1989
AND PUBYEAR < 2013

High Fasting Plasma Glucose (FPG)

Search strategy in PubMed/Medline

((“Diabetes Mellitus”[Mesh] OR “Diabetes Mellitus”[All Fields] OR “Hyperglycemia”[Mesh]) OR “Hyperglycemia”[All Fields] OR “Hyperglycemias”[All Fields]
OR “Glucose Intolerance”[Mesh] OR “Blood Glucose”[Mesh]) AND “Blood Glucose”[All Fields] OR “Blood Sugar”[All Fields] OR “Fasting Plasma Glucose”[All
Fields] AND (“Iran”[Mesh] OR *“iran”[All Fields]) OR Iranian[All Fields] OR L.R.Iran[All Fields] OR “I.R Iran”[All Fields] OR (“persia”’[MeSH Terms] OR
“persia”[All Fields])) AND ((*1985/01/01”[PDAT] : “2013/12/31”[PDAT]) AND “humans”[MeSH Terms])

Search strategy in ISI Web of Science

Time span=1990-2013. Databases=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH.

Topic= (“Diabetes Mellitus” OR “Hyperglycemia” OR “Hyperglycemias” OR “Glucose Intolerance” OR “Blood Glucose” OR “Blood Sugar” OR “Fasting Plasma
Glucose” AND ( (“Iran” OR Iranian OR I.R.Iran OR “persia”) OR Address= (Iran))

Search strategy in Scopus

(TITLE-ABS-KEY (“Diabetes Mellitus” OR “Hyperglycemia” OR “Hyperglycemias” OR “Glucose Intolerance” OR “Blood Glucose” OR “Blood Sugar” OR
“Fasting Plasma Glucose”)) AND (TITLE-ABS-KEY (Iran OR Iranian OR I.R.Iran OR Persia) OR (AFFIL (Iran)) AND PUBYEAR > 1989 AND PUBYEAR <2013

High Total cholesterol (TC)

Search strategy in PubMed/Medline

Hypercholesterolemia”[Mesh] OR (“hypercholesterolaemia”[All Fields] OR “hypercholesterolemia”’[MeSH Terms] OR “hypercholesterolemia”[All Fields]) OR
(“hypercholesterolemia”[MeSH Terms] OR “hypercholesterolemia”[All Fields] OR “hypercholesterolemias”[All Fields]) OR “ blood cholesterol”[All FieldsSJAND
(“Iran”[Mesh] OR “iran”[All Fields]) OR Iranian[All Fields] OR I.R.Iran[All Fields] OR “I.R Iran”[All Fields] OR (“persia”’[MeSH Terms] OR “persia”[All Fields]))
AND ((“1985/01/01"[PDAT] : “2013/12/31"[PDAT]) AND “humans”[MeSH Terms])

Search strategy in ISI Web of Science
Time span=1990-2013. Databases=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH.
Topic= (Hypercholesterolemia OR hypercholesterolemias OR “ blood cholesterol”) AND ( (“Iran” OR Iranian OR I.R.Iran OR “persia”’) OR Address= (Iran))

Search strategy in Scopus
(TITLE-ABS-KEY (“Hypercholesterolemia OR hypercholesterolemias OR “blood cholesterol”)) AND (TITLE-ABS-KEY (Iran OR Iranian OR I.R.Iran OR Persia)
OR (AFFIL (Iran)) AND PUBYEAR > 1989 AND PUBYEAR < 2013
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