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Overview of study design 

In this study, we aimed to estimate the mean of total cholesterol and the prevalence of raised total 

cholesterol by sex and age across all provinces of Iran from 1990 to 2016. Raised total cholesterol 

is defined as total cholesterol equal or greater than 200 mg/dL. The population covered in this 

study included both sexes, 13 age groups from 25 to over 85 years (5-year categories), 31 

provinces, and 27 years from 1990 to 2016. 

We used various data sources for this study consisting of a pooled analysis and a comprehensive 

systematic review and meta-analysis. We also conducted a meta-regression model including 

Generalized Linear Mixed Model, Age-Spatio-Temporal, Gaussian Process Regression (ST-GPR), 

and crosswalk.  

 

Search methods to identify the studies   

Systematic search:  

We searched PubMed/MEDLINE, EMBASE, Web of Science, and Scopus for international 

databases and Scientific Information Database (SID), IranDoc, IranMedex (Barekat Knowledge 

Network System), and Magiran for national data bases, with time limitation of 1990/1/1 to 

2017/12/31 and no limitation on document type, language, or publication status. Keywords were 

collected through experts’ opinion, literature review, controlled vocabulary (Medical Subject 

Headings = MeSH and Excerpta Medica Tree = EMTREE), and reviewing the primary search 

results.  

We developed search strategy for MEDLINE, and used almost the same term for other 

international databases which are available on request. The search strategy was designed to be very 

sensitive and all equivalents and relevant subheadings based on MeSH were inserted in the search. 

For searching national data bases, the English terms were translated to Farsi and all probable 

spellings and combinations were searched: 

("Cholesterol"[Mesh] OR "Lipoproteins"[Mesh] OR "Hypercholesterolemia"[Mesh] OR 

("Hyperlipoproteinemias"[Mesh] OR "Hyperlipidemias"[Mesh] OR "Dyslipidemias"[Mesh]) 

AND ("Iran"[Mesh] OR "Islamic Republic of Iran" OR "I. R. Iran" OR Iranian OR Iranians) 
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Duplicated search results were removed in EndNote and then sent to researchers for screening. A 

total of 304 studies were selected for full text assessment using inclusion and exclusion criteria 

and 234 studies were removed because of the unavailability of the original data, not providing 

required data, or low quality. The references of the selected articles were also searched for eligible 

studies. Whenever it was mandatory, we contacted the authors to obtain the full article, further 

information, etc. 68 studies were included in the review for data extraction. 88 data points were 

extracted from these studies based on their age-sex-province-year combination. Process of 

selecting the studies are demonstrated in PRISMA flow diagram (Figure 1). 

Figure 1 Process of selecting studies for systematic review based on PRISMA flow diagram 
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Searching other resources   

Unpublished articles, abstracts presented in conferences, Iranian journals not available online, and 

dissertations were additional sources that we contacted the corresponding author for the data.  

National surveys: 

Through systematic review, the reports of National Surveys were found; including seven iterations 

of NCD surveillance survey (STEPwise) in 2005, 2006, 2007, 2008, 2009, 2011, and 2016 and 

two iterations of National Health Survey (NHS) in 1991 and 2000. Data of total serum cholesterol 

level was reported stratified by sex, 5-year age groups, province, and year.  Data at Individual level 

were added as no further data cleaning or harmonization was required. 

Large population-based cohort studies: 

The data of the following large population-based cohort studies were included: 

1) Golestan Cohort Study (GCS)  

2) Pars Cohort Study (PCS) 

3) Isfahan Healthy Heart Program (IHHP) 

4) Tehran Lipid and Glucose Study (TLGS) 

5) Kerman Cohort Study (KERCADR) 

6) Mashad Cardiovascular Cohort Study 

7) Persian Gulf Healthy Heart Study were included as large population based cohort studies.  

The principal investigators were contacted to obtain the aggregated data, which was further pooled 

in our database. In each province, the estimates were stratified by sex and 5-year age groups. Some 

studies took more than one year of recruitment; thus, the median year of the recruitment interval 

was recorded. 
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Inclusion criteria 

We included all representative national, and sub-national (provincial, district, and community-

based) population-based studies including cross-sectional, baseline measurements of population-

based cohort, control group in case-control, and ecologic studies reporting serum total cholesterol 

level by sex, age, and province. The date of inclusion was from Jan 1th 1990 to December 31th 

2017. Studies were included if serum total cholesterol was measured in them and raised total 

cholesterol was not self-reported. In the case of un-stratified data reports, the corresponding author 

was contacted to contribute age and sex subgroups’ measures. 

Exclusion criteria 

We did not include the studies reporting the prevalence of dyslipidemia without providing the 

details of the measures, or just triglyceride measurements, and hospital-based or healthy-worker-

based samples. Additionally, studies with sample size less than 5 were excluded. Studies without 

random, representative or incorrect sampling frame were excluded.  

Types of participants: We included studies which have measured total serum cholesterol level in 

population-based participants. 

Outcome measures 

We estimated the mean total serum cholesterol level and prevalence of raised total cholesterol, by 

sex, 5-year age groups, and province. 

Data collection and analysis   

Selection of studies: Two review authors independently screened titles and abstracts from the 

search results to find possibly eligible papers and then reviewed the full text of selected papers 

against the eligibility criteria. Any disagreement in the screening process was resolved through 

discussion, or through negotiation by a third review author. The records that both investigators 

agreed on exclusion, were excluded without discussion. 

Data extraction and management: Two review authors independently performed data extraction 

into a predefined data extraction table. Data extracted included: 
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1) Basic information on title of the study, authors affiliation, sponsoring, citation, corresponding 

author, and publication date, 2) Unique Study ID, 3) Study date, 4) Study duration, design, and 

setting, 5) Study scope, 6) Province, 7) Sample size and sampling method, 8) Data source, 9) Study 

level, 10) Measurement tool, 11) Response rate, 12) Subgroups Sex, Minimum age, Maximum 

age, Median age range, and Subgroup proportion, 13) Measurements including the Measure, Unit, 

Mean, Standard deviation, Lower level of 95% Confidence Interval, Higher level of 95% 

Confidence Interval, Standard Error of Mean, Median, Percentage, and Subgroup measurements, 

13) Quality score based on CASP 

The two review authors resolved any discrepancy in data extraction through discussion, or through 

negotiation by a third review author. 

Assessment of risk of bias in included studies:  We assessed the quality of included studies using 

Critical Appraisal Tool (CASP) in the scale of 1 to 10. The final quality score of an article was 

calculated as the mean of the quality scores that two reviewers provided.  

Additionally, a checklist was designed for quality assessment of serum total cholesterol level 

measurement and quality of sample: 

• Fasting time  

• Method of measurement  

• Calibration  

• Time difference between loading sample and analyzing it 

• Response rate for taking sample 

• Sample size by gender 

• Sampling design 

• Unit of analysis issues: mean serum total cholesterol level 

• Dealing with missing data: We contacted all corresponding authors to get missing data or 

complementary information needed for statistical analysis not provided in the original 

paper. 

• Assessment of heterogeneity: We assessed heterogeneity between included studies 

regarding serum cholesterol level by observing these data from the data extraction tables. 
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In addition, for performing meta-analysis, we assessed heterogeneity by visual inspection 

of the forest plot to look for apparent variances in results between the studies.  

Data Preparation 

In order to estimate the primary outcomes of this study, including: the mean of total cholesterol, 

all combined data sources have to be prepared for statistical analysis. Each sex-age-province-year 

combination in systematic reviews that had not the information of year and province was excluded 

from analysis. In addition, plausible ranges in age groups and years computed as the median of 

this range. Studies with sample size less than 5 were also deleted.  

In the last stage, according to the rare number of data points in age groups over 65 years, data 

points were adjusted for these age groups. To be more detailed, we used STEPs 2016 information 

for older age groups to estimate data points for NCDs studied in 2005, 2006, 2007, 2008, 2009, 

and 2011.  

Covariates: years of schooling, wealth, urbanization 

In order to estimate the response variable including the mean of total cholesterol and the prevalence 

of raised total cholesterol, we used four types of covariates by all sex, age, province and year 

combinations.  

Urbanization covariate is the proportion of the people who live in urban areas. This was calculated 

by population file in each province. Years of schooling (YOS) and wealth index (WI) were driven 

from Household Expenditure and Income which were conducted by Statistical Centre of Iran. YOS 

is defined as the years that each person educated and ranged from 0 to 25 years. WI is categorized 

as five equal percentiles from the income and assets of each households.  

Statistical Analyses 

Generalized Linear Mixed Model 

We used a Generalized Linear Mixed Model (GLMM) to estimate the mean of TC by two sexes, 

13 age groups, 31 provinces, over 27 years. In this model, we took advantage of including years 

of schooling, wealth index, and urbanization as fixed-effects and province as random effects of 

GLMM. The predictions and residuals of our data points were extracted from this model to be used 
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later in Age-Spatio-Temporal Model. This model has been reiterated separately for women and 

men.   

 

 

Where:  

 a= age group 

 y= year index 

 p= province index 

 = coefficient on covariate i 

= covariate i for observation a, y, p 

 = coefficient on age group 

 = age dummy variables 

 = coefficient for year 

 = random intercept on province 

 

 

ST-GPR: for mean TC estimates 

We assumed that the residuals extracted from GLMM have some variations that can’t be captured 

in this model. We used Age-Spatio-Temporal model to justify variances and correlations among 

age groups, time, and provinces. Three weight matrices were developed to multiply by the vector 

of residuals. In these matrices, adjacent years, age groups and provinces have more weights. These 

matrices were as follows: 

Age matrix:  
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i is prediction age group and j is observation’s age group. If i and j be the same age group, the 

weight receives 1. We had a 13*13 matrix for this component.  was defined as 1, and it can be 

increases for greater smoothing over age.  

Temporal matrix:  

 

It was a 27*27 matrix with = 0.5. Again, it can increase or decrease for the amount of smoothing 

across time.  

The age and time weights are multiplied together for each observation, producing a weight for age 

and year dimensions.  

 

Then the weights are rescaled to reflect geographical proximity to observation being predicted by 

a spatial 31*31 matrix. The same provinces got the weight 1, adjacent provinces got the weight 

0.9 and the other got 0.  

In addition to these three type of weights, we defined a weight for each data source. National data 

sources were received 0.9 of the total weights and the other sub-national and systematic reviews 

got 0.1.  

Once these weights have been calculated, weighting every observation in the dataset relative to the 

one being predicted, it a simple matter of calculating a weighted average of the residuals from the 

mixed effects regression. This “predicted residual” is then added back onto the mixed effects 

prediction, creating an estimate that more closely takes into account aspects of the data that cannot 

be captured by a simple covariate model. 
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These adjusted residuals were added to the preceding predictions of GLMM. Therefore, we had 

estimations for all sex, age, province, and year combinations. 

For unifying all data sources and estimating their uncertainty intervals over time, we used Gaussian 

Process Regression (GPR) that is a Bayesian statistical model with a mean function and a 

covariance function. Age Spatio-Temporal was used as the prior for mean function and Matern 

function as a prior for covariance. The Matern function has three parameters. The first parameter 

quantifies the deviation of data points from mean function. The second parameter identifies the 

degree of smoothness across time. The third one specified the correlation of estimates over time. 

Our posterior which is the mean of TC has a normal distribution defined as a Gaussian Process for 

its mean and the sampling error of data points for its variance component ( ). This model is 

formulated as follows and details about the parameters were previously described. 

 

 

Where m had the Gaussian Process with Age-Spatial-Temporal as its mean function and Matern 

for covariance function.  

 

Crosswalk: For raised total cholesterol prevalence estimation 

Our estimations so far consisted of mean TC distribution. In order to interpolate the prevalence of 

raised total cholesterol, we needed a model to convert TC to prevalence of raised total cholesterol. 

We used the data of the 7 rounds of STEP in which TC as well as the age-specific prevalence of 

raised total cholesterol were measured and reported. A linear mixed model on the logarithm of 

prevalence of raised total cholesterol was developed using 4 covariates: years of schooling, wealth 

index, and urbanization in addition to the mean of TC. Again, all estimates were specific to sex, 

age, province, and year. For calculating uncertainty interval, we simulated the confidents excluded 

from previous model and the matrix of variance-covariance of coefficients. We also included the 

standard error of TC GPR estimates.   
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Age Standardization of results  

In order to remove the age effect, all estimates were age standardized using the population of Iran 

tabulated by sex, age at national level in 2016. 

Sensitivity Analysis  

We conducted a sensitivity analysis in two stages. The first stage we randomly masked 10 percent 

of our data points and then, we repeated all the models for the rest of 90 percent of data. We used 

four metrics to evaluate the performance of in-sample validity: Root Mean Square Error (RMSE), 

Root Median Square Error, Median Relative Error, and Mean Relative Error of prediction models.  

In the next stage, we calculated the proportion of data points in our masked data set that were 

located in the 95% Uncertainty Interval of our 90 percent withheld data. For TC, 82.7 percent of 

10% withheld data hold in 90% prediction of model and its uncertainty.  

outcome method Root mean SE Root median SE Mean RE Median RE 

TC 

GLMM 20.25114 12.9206 0.080362 0.0672996 

ASTM 17.70294 10.69146 0.067524 0.054016 

GPR 17.07236 10.12032 0.065789 0.0503146 
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Supplementary Figure 1: Number of data sources by province and year 
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Supplementary Figure 2 (linear trends): Trends in age-standardized mean total cholesterol 
and raised total cholesterol by sex and by province in people aged 25 years and older from 
1990 to 2016. The lines show the posterior mean estimates and the shaded areas show the 95% 
UI.  
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Panel A) Total Cholesterol in females 
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Panel B) Total Cholesterol in Males 
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Panel C) Prevalence of elevated and raised total cholesterol in females 
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Panel D) Prevalence of elevated and raised total cholesterol in males 
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Supplementary Figure 3 (map): Age-standardized mean total cholesterol by sex and by 
province in 1990, 2000, 2010, and 2016 in people aged 25 years and older.  
Panel A) Total Cholesterol in females 
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Panel B) Total cholesterol in males 
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Panel C) prevalence of hypercholesterolemia for TC over 170 in females 
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Panel D) prevalence of hypercholesterolemia for TC over 170 in males 
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Supplementary Figure 4 (age pattern): The age pattern of prevalence of elevated and raised 
total cholesterol by sex in 1990, 2000, 2010, and 2016 in people aged 25 years and older. 
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Supplementary Figure 5 (age pattern): The age pattern of prevalence of elevated and raised 
total cholesterol by sex at provincial level in people aged 25 years and older in 2016. 
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Supplementary Figure 6 (map): The percent change in age standardized prevalence of 

hypercholesterolemia (two definitions) by sex and by province from 1990 to 2016 in men and 

women aged 25 years and older.  
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Panel A) prevalence of hypercholesterolemia for TC over 170  
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Panel B) prevalence of hypercholesterolemia for TC over 200 
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Supplementary Table 1: Total cholesterol and prevalence of raised total cholesterol, and their percent change from 1990 to 2016 by 
sex and province, with 95% Uncertainty Intervals. 
Panel A) Total cholesterol in Females 

province 1990 2000 2010 2016 1990-2000 2000-2010 2010-2016 1990-2016 

Markazi 216.91(204.9-229.79) 202.4(194.51-210.64) 187.94(180.39-195.8) 173.91(165.43-182.84) -0.07(-0.15-0.03) -0.07(-0.14-0.01) -0.07(-0.16-0.01) -0.2(-0.28--0.11) 

Gilan 206.04(194.05-218.89) 202.99(194.02-212.64) 192.17(183.52-201.34) 177.72(168.53-187.51) -0.01(-0.11-0.1) -0.05(-0.14-0.04) -0.08(-0.16-0.02) -0.14(-0.23--0.03) 

Mazandaran 210.07(196.54-224.91) 205.84(196.57-215.6) 195.25(187.07-203.78) 181(171.68-190.58) -0.02(-0.13-0.1) -0.05(-0.13-0.04) -0.07(-0.16-0.02) -0.14(-0.24--0.03) 

Azerbaijan, East 192.97(183.16-203.66) 190.14(183.08-197.65) 186.98(179.72-194.49) 174.65(166.15-183.41) -0.01(-0.1-0.08) -0.02(-0.09-0.06) -0.07(-0.15-0.02) -0.09(-0.18-0) 

Azerbaijan, West 216.62(202.97-231.66) 198.08(188.85-207.87) 188.06(180.02-196.48) 176.6(167.77-185.9) -0.09(-0.18-0.02) -0.05(-0.13-0.04) -0.06(-0.15-0.03) -0.18(-0.28--0.08) 

Kermanshah 211.56(198.5-226.09) 194.3(185.28-204.03) 181.13(172.78-190.41) 166.69(157.35-176.67) -0.08(-0.18-0.03) -0.07(-0.15-0.03) -0.08(-0.17-0.02) -0.21(-0.3--0.11) 

Khuzestan 202.79(192.52-213.5) 197.96(189.92-206.33) 186.99(179.61-194.73) 175.83(168.03-184.12) -0.02(-0.11-0.07) -0.06(-0.13-0.03) -0.06(-0.14-0.03) -0.13(-0.21--0.04) 

Fars 191.91(181.19-203.02) 197.71(189.57-206.29) 181.22(174.96-188.08) 166.89(160.4-174.01) 0.03(-0.07-0.14) -0.08(-0.15--0.01) -0.08(-0.15--0.01) -0.13(-0.21--0.04) 

Kerman 202.56(191.97-214.13) 202.89(194.79-211.38) 186.73(180.07-193.42) 172.78(165.89-179.83) 0(-0.09-0.1) -0.08(-0.15--0.01) -0.07(-0.14-0) -0.15(-0.23--0.06) 

Khorasan, Razavi 192.15(183.1-201.29) 189.76(183.27-196.66) 181.95(176-188.23) 171.41(164.75-178.49) -0.01(-0.09-0.07) -0.04(-0.11-0.03) -0.06(-0.12-0.01) -0.11(-0.18--0.03) 

Isfahan 206.87(199-215.13) 208.06(202.61-213.81) 194.73(189.89-199.73) 181.05(175.75-186.59) 0.01(-0.06-0.07) -0.06(-0.11--0.01) -0.07(-0.12--0.02) -0.12(-0.18--0.06) 

Sistan and Baluchistan 204.21(189.37-220.23) 196.37(185.85-207.93) 186.94(177.38-197.08) 172.3(162.31-183.16) -0.04(-0.16-0.1) -0.05(-0.15-0.06) -0.08(-0.18-0.03) -0.16(-0.26--0.03) 

Kordestan 200.73(188.19-214.87) 191.35(181.68-202) 183.04(173.76-192.58) 169.89(160.28-179.89) -0.05(-0.15-0.07) -0.04(-0.14-0.06) -0.07(-0.17-0.04) -0.15(-0.25--0.04) 

Hamadan 191.86(180.7-203.8) 185.88(177.4-195.01) 180.3(172.13-188.93) 170.04(161.02-179.48) -0.03(-0.13-0.08) -0.03(-0.12-0.07) -0.06(-0.15-0.04) -0.11(-0.21--0.01) 

Chahar Mahaal and Bakhtiari 199.67(185.88-213.99) 197.62(186.6-208.74) 186.79(176.99-197.05) 173.57(163.64-184.3) -0.01(-0.13-0.12) -0.05(-0.15-0.06) -0.07(-0.17-0.04) -0.13(-0.24--0.01) 

Lorestan 205.95(190.27-223.06) 199.05(187.75-210.98) 192.55(181.64-203.61) 179.57(167.76-192.11) -0.03(-0.16-0.11) -0.03(-0.14-0.08) -0.07(-0.18-0.06) -0.13(-0.25-0.01) 

Ilam 186.59(173.14-201.37) 191.47(180.97-202.42) 185.07(175.26-195.26) 175.52(164.93-187.13) 0.03(-0.1-0.17) -0.03(-0.13-0.08) -0.05(-0.16-0.07) -0.06(-0.18-0.08) 

Kohgiluyeh and Boyer-Ahmad 175.18(158.77-192.98) 187.16(175.14-199.99) 178.77(168.14-190.05) 166.45(154.2-179.62) 0.07(-0.09-0.26) -0.04(-0.16-0.09) -0.07(-0.19-0.07) -0.05(-0.2-0.13) 

Bushehr 194.27(182.19-207.12) 204.64(195.55-214.11) 193.71(185.29-202.33) 181.64(172.32-191.31) 0.05(-0.06-0.18) -0.05(-0.13-0.03) -0.06(-0.15-0.03) -0.07(-0.17-0.05) 

Zanjan 201.45(189.02-215.43) 201.39(191.73-211.97) 189.25(180.13-198.69) 174.15(164.58-184.22) 0(-0.11-0.12) -0.06(-0.15-0.04) -0.08(-0.17-0.02) -0.14(-0.24--0.03) 

Semnan 187.61(173.07-202.9) 203.19(192.73-214.27) 191.12(182.01-200.77) 176.92(166.14-188.21) 0.08(-0.05-0.24) -0.06(-0.15-0.04) -0.07(-0.17-0.03) -0.06(-0.18-0.09) 

Yazd 200.78(185.86-216.73) 208.79(197.33-220.91) 191.51(181.88-201.74) 176.94(166.64-188.03) 0.04(-0.09-0.19) -0.08(-0.18-0.02) -0.08(-0.17-0.03) -0.12(-0.23-0.01) 

Hormozgān 200.21(184.14-217.85) 196.5(184.38-209.4) 189.78(179.03-200.99) 178.67(167.43-190.84) -0.02(-0.15-0.14) -0.03(-0.15-0.09) -0.06(-0.17-0.07) -0.11(-0.23-0.04) 

Tehran 203.97(196.73-211.35) 202.1(197.66-206.51) 187.07(183.21-190.94) 174.7(170-179.61) -0.01(-0.06-0.05) -0.07(-0.11--0.03) -0.07(-0.11--0.02) -0.14(-0.2--0.09) 

Ardabil 207.11(192.99-221.85) 200.46(189.55-211.71) 188.99(179.38-199.04) 174.06(164.18-184.35) -0.03(-0.15-0.1) -0.06(-0.15-0.05) -0.08(-0.18-0.03) -0.16(-0.26--0.04) 
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Qom 211.91(197.25-227.61) 209.34(197.34-222.24) 194.19(183.72-205.43) 182.36(171.46-193.82) -0.01(-0.13-0.13) -0.07(-0.17-0.04) -0.06(-0.17-0.05) -0.14(-0.25--0.02) 

Qazvin 202.01(189.38-215.61) 194.74(184.99-204.99) 185.32(176.46-194.74) 173.06(163.95-182.62) -0.04(-0.14-0.08) -0.05(-0.14-0.05) -0.07(-0.16-0.03) -0.14(-0.24--0.04) 

Golestan 207.09(194.24-221.11) 201.04(191.51-211.14) 187.18(179.07-195.67) 174.67(166.03-183.73) -0.03(-0.13-0.09) -0.07(-0.15-0.02) -0.07(-0.15-0.03) -0.16(-0.25--0.05) 

Khorasan, North 195.84(180.75-212.34) 194.73(182.02-208.24) 181.05(170.25-192.39) 169.34(158.87-180.28) -0.01(-0.14-0.15) -0.07(-0.18-0.06) -0.06(-0.17-0.06) -0.14(-0.25-0) 

Khorasan, South 205.75(188.11-225.3) 203.66(189.17-219.49) 187.31(175.18-200.46) 173.34(161.62-186.3) -0.01(-0.16-0.17) -0.08(-0.2-0.06) -0.07(-0.19-0.06) -0.16(-0.28--0.01) 

Alborz 225.43(202.4-251.96) 211.86(194.84-230.42) 190.79(178.05-203.97) 172.21(160.49-184.55) -0.06(-0.23-0.14) -0.1(-0.23-0.05) -0.1(-0.21-0.04) -0.24(-0.36--0.09) 

Iran 202.56(191.28-214.63) 199.33(191.15-207.98) 187.5(180.22-195.1) 174.51(166.63-182.82) -0.02(-0.11-0.09) -0.06(-0.13-0.02) -0.07(-0.15-0.01) -0.14(-0.22--0.04) 

 

Panel B) Total cholesterol in males 
province 1990 2000 2010 2016 1990-2000 2000-2010 2010-2016 1990-2016 

Markazi 214.61(201.13-229.41) 196.4(187.96-205.48) 180.8(173.09-189.22) 166.25(157.4-175.67) -0.08(-0.18-0.02) -0.08(-0.16-0.01) -0.08(-0.17-0.01) -0.23(-0.31--0.13) 

Gilan 200.13(187.82-213.65) 194.6(185.31-204.46) 184.86(176.14-194.1) 170.41(160.97-180.49) -0.03(-0.13-0.09) -0.05(-0.14-0.05) -0.08(-0.17-0.02) -0.15(-0.25--0.04) 

Mazandaran 200.15(186.84-214.86) 196.67(187.69-206.29) 189.7(181.56-198.17) 176.43(167.31-186.14) -0.02(-0.13-0.1) -0.04(-0.12-0.06) -0.07(-0.16-0.03) -0.12(-0.22-0) 

Azerbaijan, East 189.28(179.72-199.5) 183.58(176.84-190.92) 177.8(170.98-184.79) 167.3(159.59-175.22) -0.03(-0.11-0.06) -0.03(-0.1-0.04) -0.06(-0.14-0.02) -0.12(-0.2--0.03) 

Azerbaijan, West 221.81(206.73-237.78) 193.59(184.26-203.74) 178.32(170.42-186.77) 166.84(158.09-175.92) -0.13(-0.23--0.01) -0.08(-0.16-0.01) -0.06(-0.15-0.03) -0.25(-0.34--0.15) 

Kermanshah 204.52(191.75-218.34) 188.77(179.5-198.5) 175.76(167.25-184.71) 163.23(154.12-172.63) -0.08(-0.18-0.04) -0.07(-0.16-0.03) -0.07(-0.17-0.03) -0.2(-0.29--0.1) 

Khuzestan 200.85(189.65-213.17) 193.39(184.77-202.39) 182.32(174.5-190.37) 170.03(161.73-178.61) -0.04(-0.13-0.07) -0.06(-0.14-0.03) -0.07(-0.15-0.02) -0.15(-0.24--0.06) 

Fars 183.68(172.82-195.18) 190.06(181.71-198.74) 175.29(168.08-182.99) 162.22(154.56-170.55) 0.03(-0.07-0.15) -0.08(-0.15-0.01) -0.07(-0.16-0.01) -0.12(-0.21--0.01) 

Kerman 201.41(190.29-213.57) 198.46(190.1-207.32) 179.2(172.4-186.2) 166.11(159.04-173.4) -0.01(-0.11-0.09) -0.1(-0.17--0.02) -0.07(-0.15-0.01) -0.18(-0.26--0.09) 

Khorasan, Razavi 188.79(179.96-198.2) 183.84(177.38-190.64) 175.65(169.88-181.62) 165.58(159.15-172.25) -0.03(-0.11-0.06) -0.04(-0.11-0.02) -0.06(-0.12-0.01) -0.12(-0.2--0.04) 

Isfahan 201.4(193.93-209.04) 201.06(195.89-206.39) 187.79(183.17-192.48) 174.83(169.87-179.85) 0(-0.06-0.06) -0.07(-0.11--0.02) -0.07(-0.12--0.02) -0.13(-0.19--0.07) 

Sistan and Baluchistan 206.65(191.39-224.28) 192.7(181.78-204.61) 179.05(169.69-189.28) 162.67(152.94-173.08) -0.07(-0.19-0.07) -0.07(-0.17-0.04) -0.09(-0.19-0.02) -0.21(-0.32--0.1) 

Kordestan 199.2(186.48-212.57) 187.76(177.97-197.69) 177.22(168.47-186.28) 166.24(157.25-175.86) -0.06(-0.16-0.06) -0.06(-0.15-0.05) -0.06(-0.16-0.04) -0.17(-0.26--0.06) 

Hamadan 185.46(173.86-198.18) 177.09(168.64-186.09) 169.26(161.17-177.66) 159.03(150.18-168.23) -0.05(-0.15-0.07) -0.04(-0.13-0.05) -0.06(-0.15-0.04) -0.14(-0.24--0.03) 

Chahar Mahaal and Bakhtiari 194.39(181.18-208.6) 193.88(182.84-204.97) 179.95(170.26-189.84) 165.69(156.19-175.87) 0(-0.12-0.13) -0.07(-0.17-0.04) -0.08(-0.18-0.03) -0.15(-0.25--0.03) 

Lorestan 204.82(190.31-220.97) 192.93(182.26-204.76) 182.35(172.72-192.82) 168.3(158.18-179.04) -0.06(-0.18-0.08) -0.05(-0.16-0.06) -0.08(-0.18-0.04) -0.18(-0.28--0.06) 

Ilam 184.87(169.33-201.3) 184.68(173.45-196.2) 178.63(168.61-188.86) 167.63(156.81-179.3) 0(-0.14-0.16) -0.03(-0.14-0.09) -0.06(-0.17-0.06) -0.09(-0.22-0.06) 

Kohgiluyeh and Boyer-Ahmad 176.35(161.29-193.18) 185.14(173.39-197.78) 176.1(165.65-187.47) 161(149.95-173.25) 0.05(-0.1-0.23) -0.05(-0.16-0.08) -0.09(-0.2-0.05) -0.09(-0.22-0.07) 

Bushehr 190.85(178.51-203.94) 194.61(185.69-203.93) 186(177.75-194.77) 171.39(162.04-181.36) 0.02(-0.09-0.14) -0.04(-0.13-0.05) -0.08(-0.17-0.02) -0.1(-0.21-0.02) 

Zanjan 197.64(184.04-212.46) 194.48(184.29-205.07) 179.76(170.8-189.3) 164.8(155.45-174.86) -0.02(-0.13-0.11) -0.08(-0.17-0.03) -0.08(-0.18-0.02) -0.17(-0.27--0.05) 
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Semnan 175.58(160.93-192.27) 195.14(184.37-207.02) 187.08(177.43-197.26) 174.61(162.92-187.1) 0.11(-0.04-0.29) -0.04(-0.14-0.07) -0.07(-0.17-0.05) -0.01(-0.15-0.16) 

Yazd 196.35(181.58-212.69) 201.49(190.25-213.62) 183.41(174.16-193.51) 168.8(159.15-179.72) 0.03(-0.11-0.18) -0.09(-0.18-0.02) -0.08(-0.18-0.03) -0.14(-0.25--0.01) 

Hormozgān 193.17(177.74-210.18) 188.26(176.4-200.96) 181.91(171.19-193.18) 171.1(160.11-182.78) -0.03(-0.16-0.13) -0.03(-0.15-0.1) -0.06(-0.17-0.07) -0.11(-0.24-0.03) 

Tehran 194.82(187.51-202.55) 195.87(191.08-200.65) 182.69(178.53-186.89) 171.79(166.75-176.9) 0.01(-0.06-0.07) -0.07(-0.11--0.02) -0.06(-0.11--0.01) -0.12(-0.18--0.06) 

Ardabil 199.75(186.4-214.43) 191.46(181.12-202.81) 179.17(169.93-189) 165.35(155.96-175.21) -0.04(-0.16-0.09) -0.06(-0.16-0.04) -0.08(-0.17-0.03) -0.17(-0.27--0.06) 

Qom 204.52(192-218.26) 202.11(190.81-213.95) 190.29(179.83-201.4) 178.28(168.01-189.06) -0.01(-0.13-0.11) -0.06(-0.16-0.06) -0.06(-0.17-0.05) -0.13(-0.23--0.02) 

Qazvin 199.47(186.18-213.84) 191.1(180.91-202.33) 179.63(170.83-189.25) 165.65(156.79-175.36) -0.04(-0.15-0.09) -0.06(-0.16-0.05) -0.08(-0.17-0.03) -0.17(-0.27--0.06) 

Golestan 200.48(187.56-214.52) 195.77(185.87-206.13) 179.63(171.2-188.72) 167.07(158.4-176.35) -0.02(-0.13-0.1) -0.08(-0.17-0.02) -0.07(-0.16-0.03) -0.17(-0.26--0.06) 

Khorasan, North 187.95(176.27-200.17) 187.97(177.72-198.62) 174.25(165.31-183.68) 164.22(155.62-173.38) 0(-0.11-0.13) -0.07(-0.17-0.03) -0.06(-0.15-0.05) -0.13(-0.22--0.02) 

Khorasan, South 199.91(184.27-217.24) 196.23(182.81-210.71) 179.35(167.99-191.9) 164.73(153.95-176.43) -0.02(-0.16-0.14) -0.09(-0.2-0.05) -0.08(-0.2-0.05) -0.18(-0.29--0.04) 

Alborz 218.69(199.69-239.76) 204.49(189.78-220.22) 184.86(173.72-196.75) 168.85(158.27-180.05) -0.06(-0.21-0.1) -0.1(-0.21-0.04) -0.09(-0.2-0.04) -0.23(-0.34--0.1) 

Iran 197.36(186.16-209.47) 193.03(184.87-201.64) 180.99(173.76-188.58) 168.55(160.73-176.78) -0.02(-0.12-0.08) -0.06(-0.14-0.02) -0.07(-0.15-0.02) -0.15(-0.23--0.05) 

 

Panel C) prevalence of raised total cholesterol with TC over 200 in females 
province 1990 2000 2010 2016 1990-2000 2000-2010 2010-2016 1990-2016 

Markazi 0.69(0.66-0.73) 0.52(0.5-0.55) 0.35(0.33-0.37) 0.22(0.21-0.24) -0.24(-0.31--0.17) -0.33(-0.39--0.25) -0.36(-0.45--0.27) -0.68(-0.72--0.63) 

Gilan 0.61(0.57-0.65) 0.53(0.5-0.56) 0.38(0.36-0.41) 0.24(0.22-0.26) -0.13(-0.22--0.02) -0.28(-0.35--0.19) -0.38(-0.47--0.28) -0.61(-0.67--0.54) 

Mazandaran 0.65(0.61-0.69) 0.56(0.53-0.59) 0.41(0.39-0.44) 0.26(0.24-0.29) -0.14(-0.23--0.04) -0.26(-0.34--0.18) -0.36(-0.45--0.26) -0.59(-0.65--0.53) 

Azerbaijan, East 0.5(0.45-0.54) 0.42(0.39-0.44) 0.34(0.32-0.36) 0.23(0.21-0.25) -0.16(-0.27--0.02) -0.18(-0.27--0.08) -0.34(-0.42--0.24) -0.54(-0.61--0.46) 

Azerbaijan, West 0.71(0.67-0.75) 0.49(0.46-0.52) 0.35(0.33-0.37) 0.24(0.22-0.26) -0.31(-0.38--0.23) -0.29(-0.36--0.19) -0.33(-0.42--0.22) -0.67(-0.71--0.62) 

Kermanshah 0.66(0.62-0.7) 0.45(0.42-0.48) 0.3(0.28-0.32) 0.18(0.16-0.2) -0.31(-0.39--0.22) -0.35(-0.43--0.25) -0.4(-0.49--0.29) -0.73(-0.77--0.68) 

Khuzestan 0.58(0.54-0.62) 0.49(0.46-0.51) 0.34(0.32-0.36) 0.23(0.21-0.25) -0.16(-0.26--0.06) -0.3(-0.37--0.22) -0.33(-0.42--0.23) -0.61(-0.66--0.55) 

Fars 0.47(0.43-0.51) 0.48(0.46-0.51) 0.3(0.28-0.31) 0.18(0.17-0.19) 0.02(-0.11-0.17) -0.38(-0.44--0.31) -0.4(-0.47--0.31) -0.62(-0.68--0.55) 

Kerman 0.58(0.54-0.61) 0.53(0.5-0.55) 0.34(0.32-0.36) 0.21(0.2-0.23) -0.08(-0.18-0.03) -0.36(-0.42--0.29) -0.37(-0.45--0.29) -0.63(-0.68--0.57) 

Khorasan, Razavi 0.48(0.44-0.52) 0.41(0.39-0.44) 0.3(0.29-0.32) 0.2(0.19-0.22) -0.14(-0.25--0.02) -0.27(-0.34--0.18) -0.33(-0.41--0.24) -0.58(-0.64--0.51) 

Isfahan 0.61(0.57-0.64) 0.57(0.55-0.59) 0.4(0.39-0.42) 0.26(0.25-0.28) -0.06(-0.14-0.02) -0.29(-0.34--0.24) -0.34(-0.41--0.28) -0.57(-0.61--0.51) 

Sistan and Baluchistan 0.61(0.56-0.65) 0.48(0.44-0.51) 0.35(0.32-0.37) 0.21(0.19-0.24) -0.21(-0.32--0.08) -0.27(-0.37--0.16) -0.39(-0.49--0.27) -0.65(-0.71--0.58) 

Kordestan 0.57(0.52-0.62) 0.43(0.4-0.46) 0.31(0.29-0.34) 0.2(0.18-0.22) -0.25(-0.35--0.12) -0.27(-0.37--0.16) -0.37(-0.47--0.25) -0.65(-0.71--0.58) 

Hamadan 0.48(0.44-0.53) 0.38(0.35-0.41) 0.29(0.27-0.31) 0.2(0.18-0.22) -0.21(-0.33--0.07) -0.23(-0.33--0.12) -0.32(-0.42--0.21) -0.59(-0.66--0.51) 

Chahar Mahaal and Bakhtiari 0.55(0.51-0.59) 0.48(0.45-0.51) 0.34(0.32-0.36) 0.21(0.19-0.24) -0.12(-0.24-0.02) -0.3(-0.38--0.2) -0.37(-0.47--0.26) -0.61(-0.68--0.53) 
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Lorestan 0.61(0.56-0.65) 0.5(0.47-0.53) 0.39(0.36-0.41) 0.26(0.23-0.28) -0.18(-0.29--0.06) -0.22(-0.32--0.11) -0.34(-0.45--0.22) -0.58(-0.65--0.5) 

Ilam 0.44(0.39-0.49) 0.43(0.4-0.46) 0.33(0.3-0.35) 0.23(0.2-0.25) -0.02(-0.18-0.18) -0.24(-0.35--0.13) -0.3(-0.41--0.17) -0.48(-0.58--0.36) 

Kohgiluyeh and Boyer-Ahmad 0.34(0.29-0.4) 0.4(0.36-0.43) 0.29(0.27-0.31) 0.18(0.16-0.2) 0.17(-0.08-0.51) -0.27(-0.39--0.14) -0.37(-0.49--0.23) -0.47(-0.6--0.29) 

Bushehr 0.5(0.45-0.54) 0.54(0.52-0.56) 0.4(0.38-0.42) 0.27(0.25-0.29) 0.09(-0.04-0.24) -0.26(-0.33--0.19) -0.33(-0.41--0.23) -0.46(-0.54--0.36) 

Zanjan 0.57(0.53-0.61) 0.52(0.49-0.55) 0.36(0.34-0.38) 0.22(0.2-0.24) -0.09(-0.2-0.04) -0.31(-0.38--0.22) -0.39(-0.48--0.29) -0.61(-0.67--0.54) 

Semnan 0.43(0.39-0.48) 0.53(0.5-0.56) 0.37(0.35-0.39) 0.23(0.21-0.25) 0.22(0.03-0.44) -0.3(-0.37--0.21) -0.38(-0.47--0.27) -0.47(-0.57--0.34) 

Yazd 0.54(0.5-0.59) 0.57(0.54-0.6) 0.38(0.35-0.4) 0.24(0.22-0.26) 0.05(-0.07-0.2) -0.34(-0.41--0.26) -0.37(-0.46--0.26) -0.56(-0.63--0.48) 

Hormozgān 0.55(0.5-0.6) 0.47(0.44-0.51) 0.37(0.34-0.4) 0.25(0.23-0.28) -0.14(-0.27-0.01) -0.22(-0.32--0.1) -0.31(-0.43--0.17) -0.54(-0.62--0.44) 

Tehran 0.57(0.54-0.6) 0.51(0.49-0.53) 0.34(0.32-0.35) 0.23(0.21-0.24) -0.11(-0.19--0.02) -0.34(-0.39--0.28) -0.33(-0.39--0.25) -0.6(-0.65--0.55) 

Ardabil 0.62(0.58-0.66) 0.51(0.48-0.54) 0.36(0.33-0.38) 0.22(0.2-0.24) -0.17(-0.27--0.06) -0.3(-0.39--0.21) -0.39(-0.48--0.28) -0.65(-0.7--0.59) 

Qom 0.65(0.61-0.69) 0.58(0.55-0.61) 0.4(0.37-0.43) 0.28(0.25-0.3) -0.11(-0.21-0.01) -0.31(-0.39--0.22) -0.31(-0.41--0.19) -0.58(-0.64--0.5) 

Qazvin 0.58(0.53-0.62) 0.46(0.43-0.49) 0.33(0.31-0.35) 0.22(0.2-0.24) -0.21(-0.31--0.09) -0.28(-0.37--0.18) -0.34(-0.44--0.23) -0.62(-0.68--0.55) 

Golestan 0.62(0.58-0.66) 0.52(0.49-0.55) 0.34(0.32-0.37) 0.22(0.2-0.24) -0.16(-0.26--0.05) -0.33(-0.41--0.25) -0.36(-0.45--0.25) -0.64(-0.69--0.58) 

Khorasan, North 0.52(0.47-0.57) 0.46(0.43-0.5) 0.3(0.27-0.32) 0.19(0.17-0.21) -0.11(-0.25-0.06) -0.36(-0.45--0.24) -0.36(-0.47--0.22) -0.63(-0.7--0.55) 

Khorasan, South 0.61(0.56-0.66) 0.54(0.5-0.58) 0.35(0.32-0.38) 0.22(0.19-0.24) -0.11(-0.24-0.04) -0.36(-0.45--0.25) -0.38(-0.49--0.24) -0.65(-0.71--0.57) 

Alborz 0.75(0.7-0.78) 0.6(0.56-0.63) 0.37(0.34-0.4) 0.21(0.19-0.24) -0.2(-0.29--0.1) -0.37(-0.46--0.28) -0.43(-0.53--0.31) -0.71(-0.76--0.66) 

Iran 0.57(0.53-0.61) 0.5(0.47-0.52) 0.35(0.33-0.37) 0.22(0.21-0.24) -0.14(-0.23--0.02) -0.3(-0.37--0.22) -0.35(-0.44--0.25) -0.61(-0.66--0.54) 

 

Panel D) prevalence of raised total cholesterol with TC over 200 in males 
province 1990 2000 2010 2016 1990-2000 2000-2010 2010-2016 1990-2016 

Markazi 0.69(0.66-0.73) 0.47(0.45-0.5) 0.29(0.27-0.31) 0.17(0.15-0.19) -0.31(-0.39--0.23) -0.39(-0.46--0.31) -0.42(-0.51--0.31) -0.76(-0.79--0.71) 

Gilan 0.56(0.52-0.61) 0.46(0.43-0.49) 0.32(0.3-0.34) 0.19(0.17-0.21) -0.18(-0.29--0.06) -0.3(-0.39--0.2) -0.41(-0.51--0.3) -0.67(-0.72--0.6) 

Mazandaran 0.57(0.52-0.61) 0.48(0.45-0.51) 0.36(0.34-0.38) 0.23(0.21-0.25) -0.15(-0.26--0.02) -0.24(-0.33--0.14) -0.36(-0.46--0.25) -0.59(-0.66--0.51) 

Azerbaijan, East 0.46(0.42-0.5) 0.36(0.33-0.38) 0.26(0.24-0.28) 0.17(0.15-0.18) -0.23(-0.34--0.09) -0.26(-0.36--0.16) -0.35(-0.45--0.25) -0.64(-0.7--0.56) 

Azerbaijan, West 0.75(0.71-0.78) 0.45(0.42-0.48) 0.27(0.25-0.29) 0.17(0.16-0.19) -0.4(-0.46--0.33) -0.4(-0.48--0.31) -0.37(-0.46--0.25) -0.77(-0.8--0.73) 

Kermanshah 0.61(0.56-0.65) 0.4(0.37-0.43) 0.25(0.23-0.27) 0.15(0.14-0.17) -0.34(-0.43--0.23) -0.38(-0.47--0.28) -0.39(-0.5--0.27) -0.75(-0.79--0.7) 

Khuzestan 0.57(0.53-0.61) 0.45(0.42-0.47) 0.3(0.28-0.32) 0.19(0.17-0.2) -0.22(-0.32--0.1) -0.34(-0.42--0.24) -0.37(-0.46--0.27) -0.67(-0.72--0.62) 

Fars 0.4(0.36-0.45) 0.41(0.39-0.44) 0.24(0.23-0.26) 0.14(0.13-0.16) 0.03(-0.14-0.22) -0.41(-0.49--0.33) -0.42(-0.5--0.31) -0.65(-0.71--0.57) 

Kerman 0.58(0.53-0.62) 0.5(0.47-0.52) 0.28(0.26-0.3) 0.17(0.16-0.19) -0.14(-0.24--0.02) -0.43(-0.49--0.37) -0.39(-0.47--0.3) -0.7(-0.75--0.65) 

Khorasan, Razavi 0.45(0.42-0.49) 0.36(0.33-0.38) 0.25(0.23-0.26) 0.16(0.15-0.18) -0.21(-0.32--0.08) -0.31(-0.39--0.22) -0.34(-0.43--0.25) -0.64(-0.7--0.58) 
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Isfahan 0.57(0.54-0.6) 0.51(0.49-0.53) 0.34(0.33-0.36) 0.22(0.2-0.23) -0.1(-0.18--0.01) -0.34(-0.39--0.28) -0.36(-0.43--0.29) -0.62(-0.66--0.57) 

Sistan and Baluchistan 0.63(0.58-0.68) 0.45(0.41-0.48) 0.28(0.26-0.31) 0.15(0.14-0.17) -0.29(-0.39--0.17) -0.37(-0.46--0.26) -0.45(-0.55--0.33) -0.76(-0.8--0.7) 

Kordestan 0.56(0.52-0.61) 0.4(0.37-0.43) 0.26(0.24-0.28) 0.17(0.15-0.19) -0.29(-0.39--0.17) -0.34(-0.44--0.23) -0.36(-0.46--0.23) -0.7(-0.75--0.64) 

Hamadan 0.43(0.38-0.47) 0.31(0.28-0.33) 0.21(0.19-0.23) 0.13(0.12-0.15) -0.28(-0.41--0.12) -0.32(-0.43--0.19) -0.37(-0.48--0.23) -0.69(-0.75--0.61) 

Chahar Mahaal and Bakhtiari 0.51(0.46-0.55) 0.45(0.42-0.48) 0.28(0.26-0.3) 0.16(0.15-0.18) -0.11(-0.24-0.04) -0.38(-0.46--0.28) -0.42(-0.51--0.3) -0.68(-0.73--0.61) 

Lorestan 0.61(0.56-0.65) 0.44(0.41-0.48) 0.3(0.28-0.33) 0.18(0.16-0.2) -0.27(-0.37--0.15) -0.32(-0.41--0.21) -0.4(-0.5--0.28) -0.7(-0.75--0.64) 

Ilam 0.42(0.37-0.48) 0.36(0.33-0.4) 0.27(0.25-0.29) 0.17(0.16-0.2) -0.14(-0.31-0.08) -0.26(-0.38--0.12) -0.35(-0.46--0.21) -0.58(-0.67--0.47) 

Kohgiluyeh and Boyer-Ahmad 0.35(0.3-0.4) 0.37(0.34-0.41) 0.25(0.23-0.28) 0.14(0.12-0.16) 0.07(-0.16-0.37) -0.32(-0.44--0.18) -0.44(-0.55--0.3) -0.6(-0.69--0.47) 

Bushehr 0.47(0.43-0.51) 0.46(0.43-0.48) 0.33(0.31-0.35) 0.2(0.18-0.22) -0.03(-0.16-0.14) -0.28(-0.36--0.18) -0.41(-0.49--0.3) -0.58(-0.65--0.49) 

Zanjan 0.54(0.49-0.59) 0.46(0.43-0.49) 0.28(0.26-0.3) 0.16(0.14-0.18) -0.15(-0.27--0.01) -0.39(-0.47--0.29) -0.43(-0.52--0.31) -0.7(-0.75--0.64) 

Semnan 0.33(0.29-0.38) 0.46(0.42-0.49) 0.33(0.31-0.36) 0.21(0.19-0.24) 0.37(0.1-0.71) -0.27(-0.37--0.16) -0.36(-0.47--0.23) -0.36(-0.51--0.17) 

Yazd 0.52(0.47-0.57) 0.52(0.48-0.55) 0.3(0.28-0.33) 0.18(0.16-0.2) -0.01(-0.15-0.17) -0.41(-0.49--0.33) -0.42(-0.52--0.3) -0.66(-0.72--0.58) 

Hormozgān 0.5(0.45-0.55) 0.4(0.37-0.44) 0.3(0.27-0.32) 0.2(0.17-0.22) -0.19(-0.33--0.02) -0.26(-0.38--0.12) -0.34(-0.47--0.19) -0.61(-0.69--0.5) 

Tehran 0.5(0.46-0.54) 0.46(0.44-0.48) 0.29(0.28-0.31) 0.2(0.18-0.21) -0.08(-0.19-0.03) -0.36(-0.42--0.3) -0.33(-0.4--0.25) -0.61(-0.66--0.55) 

Ardabil 0.56(0.52-0.61) 0.43(0.4-0.46) 0.28(0.26-0.3) 0.16(0.14-0.18) -0.23(-0.34--0.1) -0.36(-0.45--0.25) -0.42(-0.52--0.3) -0.71(-0.76--0.65) 

Qom 0.59(0.55-0.64) 0.52(0.49-0.55) 0.36(0.33-0.39) 0.24(0.21-0.26) -0.12(-0.23-0.01) -0.31(-0.4--0.2) -0.34(-0.45--0.21) -0.6(-0.66--0.52) 

Qazvin 0.56(0.51-0.6) 0.42(0.39-0.45) 0.28(0.25-0.3) 0.16(0.15-0.18) -0.24(-0.35--0.11) -0.35(-0.44--0.24) -0.41(-0.51--0.29) -0.71(-0.76--0.65) 

Golestan 0.57(0.52-0.61) 0.47(0.44-0.5) 0.28(0.25-0.3) 0.17(0.15-0.19) -0.18(-0.29--0.04) -0.41(-0.49--0.32) -0.38(-0.48--0.25) -0.7(-0.75--0.64) 

Khorasan, North 0.45(0.41-0.49) 0.4(0.37-0.43) 0.24(0.22-0.26) 0.16(0.14-0.18) -0.11(-0.25-0.07) -0.39(-0.49--0.28) -0.35(-0.47--0.21) -0.65(-0.71--0.57) 

Khorasan, South 0.56(0.51-0.61) 0.47(0.44-0.51) 0.28(0.25-0.3) 0.16(0.14-0.18) -0.16(-0.29-0) -0.42(-0.51--0.3) -0.42(-0.54--0.28) -0.72(-0.77--0.65) 

Alborz 0.7(0.66-0.74) 0.54(0.5-0.57) 0.32(0.29-0.35) 0.18(0.16-0.2) -0.23(-0.32--0.13) -0.41(-0.49--0.31) -0.43(-0.54--0.3) -0.74(-0.78--0.69) 

Iran 0.53(0.49-0.57) 0.44(0.41-0.47) 0.29(0.27-0.31) 0.18(0.16-0.2) -0.17(-0.28--0.05) -0.35(-0.42--0.26) -0.37(-0.46--0.27) -0.66(-0.71--0.6) 
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Table 2: name of provinces with its abbreviations 
 

HASC province 
IR.MK Markazi 
IR.GI Gilan 
IR.MN Mazandaran 
IR.EA East-Azerbaijan 
IR.WA West-Azerbaijan 
IR.KS Kermanshah 
IR.KZ Khuzestan 
IR.FA Fars 
IR.KE Kerman 
IR.RK Razavi-Khorasan 
IR.IS Isfahan 
IR.SB Sistan and Baluchistan 
IR.KD Kurdistan 
IR.HD Hamadan 
IR.CM Chahar Mahaal and Bakhtiari 
IR.LO Lorestan 
IR.IL Ilam 
IR.KB Kohgiluyeh and Boyer-Ahmad 
IR.BS Bushehr 
IR.ZA Zanjan 
IR.SM Semnan 
IR.YA Yazd 
IR.HG Hormozgan 
IR.TE Tehran 
IR.AR Ardabil 
IR.QM Qom 
IR.QZ Qazvin 
IR.GO Golestan 
IR.NK North-Khorasan 
IR.SK South-Khorasan 
IR.AL Alborz 

 


