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Abstract
Background: In developing countries like Iran, the burden of obesity increases through comorbid diseases. We estimated the mean 
body mass index (BMI) and prevalence of overweight/obesity by components of sex, age, province, and year in Iran from 1990 to 
2016.
Methods: Through a comprehensive systematic review, all relevant data sources pooled results with individual level national and 
sub-national population-based studies. Two stages of age-spatio-temporal modeling and Gaussian process regression were used to 
estimate mean BMI, followed by estimation of obesity and overweight prevalence through the crosswalk modeling.
Results: In 2016, the age-standardized mean BMI was 27.9 (27.2–28.7) kg/m² in women and 25.9 (25.2–26.5) kg/m² in men. At 
the same time, the prevalence rates of overweight and obesity were  71.7% (67.9–75.8), and 36.8% (34.1–39.7) in females, and 
57.1% (53.7–60.6), and 18.4% (16.9–20) in men. This shows a considerable increase from 1990 when the figures were respectively 
24.4 (23.3–25.5) , 36.6% (32.2–41.5), and 8.2% (95% UI: 6.9–9.7) in women, and 23.5 (22.5–24.5), 30% (26.4–34), and 4.7% 
(4.0–5.5) in men, with 66% attributed to population growth.
Conclusion:  Considering the increasing trends of BMI, Sustainable Development Goals (SDGs) seem far out of reach. We need to 
call for action, aiming for both weight loss strategies and controlling the comorbidities that mediate high BMI risk. 
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Introduction
High body mass index (BMI) and its increasing burden 
are important health issues in both developed and 
developing countries, rising as a global pandemic.1,2 The 
global age-standardized BMI average showed increasing 
trends from 22.1 (95% credible interval 21.7–22.5) to 24.8 
(24.2–25.4) kg/m2 in females and from 21.7 (21.3–22.1) to 
24.5 (24.3–24.6) kg/m2 in males, during the time period of 
1975-2016.3 Based on the estimation of the global burden 
of diseases in 2015, at least 4.0 million deaths (7.1% of 
all deaths) and 120 million disability-adjusted life years 
(4.9% of all disability-adjusted life-years) were attributed 

to increased weight.4 The huge rising burden of metabolic, 
cardiovascular, and musculoskeletal diseases associated 
with high BMI5 has placed this risk factor among 2025 
Sustainable Development Goals (SDGs) for reduction of 
a 25% in premature mortality from non-communicable 
diseases (NCDs) by 2025,1,6,7 with halting the overweight 
and obesity rise as one of the goals that seems most 
unlikely to be achieved with the present trends.3

Contrary to individual level epidemiological studies, at 
the population level, the adjusted effect of high BMI on the 
mortality in high-income countries has been negligible.8,9 
It has been suggested that pharmacological intervention 
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could effectively modify the mediators of the impact of BMI 
on cardiovascular diseases, namely blood pressure, serum 
cholesterol, and diabetes.1 In developing countries like 
Iran, where besides the suboptimal awareness of general 
population, access, equity and efficiency of healthcare 
system regarding these mediators may be modest,10-12 the 
future burden of high BMI may be devastating.

Considering the global commitments on the reduction 
of the risk and by the obligations enshrined in a national 
action plan documents’ for non–communicable diseases 
prevention and control in Iran,13 policy makers and health 
domains managers need reliable evidence on the levels, 
trends, and distribution of NCDs risk factors.6,7 In a recent 
NCD-RisC study, it was estimated that the average BMI 
in Iran in 2016 has reached 25.4 kg/m2 and 27.3 kg/m2 
in males and females, respectively.3 Despite the possible 
catastrophic future of obesity-attributed NCDs, and the 
requirement for a precise estimate of the BMI burden for 
effective policy planning, the published estimates of the 
Iranian population are scattered and mostly limited to sub-
groups of the population.14-16 Moreover, trend estimations 
mainly lack report of mean BMI and its distribution,17 
are extracted from model-driven approaches18 and do not 
consider subnational distribution.3 

To face the needs and by benefitting from all available 
data, the present investigation aims to estimate the trends 
of mean BMI as well as overweight and obesity prevalence 
in the Iranian adult population, considering sex, age, and 
geographical distribution, from 1990 to 2016, at both 
national and sub-national levels. 

Materials and Methods
We estimated trends of mean BMI and prevalence of 
overweight and obesity according to sex, and 5-year age 
groups for all 31 provinces of Iran, in the adult population 
aged 25 to 85 years, during 1990–2016. BMI was defined 
as weight (kg) divided by height squared (m2). For 
practical analysis, overweight and obesity were considered 
as BMI ≥25 kg/m2 and ≥30 kg/m2, respectively.1,19 We run 
a systematic review for published and unpublished related 
data in international and national Iranian literature, as 
well as data of population-based cohort studies, following 
the standard protocols (Supplementary file 1).20

Through fitting a proportional linear mixed effect model, 
the log mean of BMI was extracted from components of 
sex (male/female), age-specific (13 age groups from 25 to 
85 years categorized as 5-year age intervals), geographical 
areas (31 provinces), and study years (from 1990 to 2016). 
In order to follow a normal distribution, the modelling 
approach followed a log transformation on BMI. 

Years of schooling, wealth index, and urbanization 
were included as fixed-effects covariates of the model 
and province was considered as a random effect of the 
linear mixed effect model. This model was reiterated 
separately for women and men. We standardized all the 
estimates with the Iranian national census population of 

the last year which was 2016. We aimed to consider the 
variation between sex-age-year-province combinations 
by socioeconomic status measures including years of 
schooling, wealth index, and urbanization. These variables 
helped us to improve the final national and sub-national 
estimates as they have high correlation with health-
related measures and risk factors. Years of schooling were 
measured according to the level of education attainment 
for each person extracted from the Statistical Center of 
Iran (Household and Income Survey). This variable varied 
from 0 to 25 years. We calculated wealth index based on the 
Household and Income Survey data for each household. 
We performed a principal component analysis over all the 
assets and income of each household. Urbanization was 
calculated according to the population size living in the 
urban areas over total population size for each age-sex-
year-province combination ranging from 0% to 100%. It 
is worth mentioning that we transformed each variable to 
logarithms scale to obtain normal distribution. 

The extra variations in age, location, and time were 
measured by the age-spatio-temporal model (detailed 
explanation of the model is provided in Supplementary 
file 1), fitted based on the residuals extracted from the 
linear mixed effect model and residuals were smoothed 
accordingly. Through the modelling, by smoothing the 
residuals, we adopted strengths of year, age groups and 
provinces. To do this, we calculated adjacency matrices 
over age, province and year. Regarding these matrices, 
the adjacent provinces, years and similar age groups will 
be more consistent with each other. Since this model 
included the neighboring provinces data and benefitted 
from nearby time points and ages, it can improve BMI 
estimates compared to the linear mixed effect model.

In the final step, in order to unify all data sources 
and estimate their uncertainty intervals over time, we 
used Gaussian process regression (GPR).21-23 To address 
the various population sizes of different studies, we 
considered the sample size of each study as one of the 
variance components in the GPR model. The variance in 
GPR model includes two parts for taking into account the 
variance in each study and between studies. The sampling 
variance shows the variation resulting from the sampling 
and small numbers of study with the inverse probability 
of studies’ samples. The measurements’ uncertainty of 
non-sampling error was considered for each type of 
data sources. These parameters were estimated when 
source tends disagreed with the other sources. The more 
a source conflicts with other sources, the higher the 
variance parameter will be and the higher uncertain the 
measurements. In Gaussian process regression, as the 
covariance function, the Matern function, determined 
the amount of borrowing neighborhood correlation in 
timespan.

Three parameters controlled the correlation and 
smoothness of estimated time trends. We made all 
calculations using a hyperparameter in the Bayesian 
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model. The details of these model are described in 
Supplementary file 1. 

Using crosswalk models, the prevalence of overweight 
and obesity was calculated from BMI mean estimates; 
a regression model in which the extracted BMI mean 
of GPR model was included as an independent variable 
(Supplementary file 1). 

Uncertainty was estimated for both cross-sectional and 
over-time uncertainties. This Bayesian GPR model uses 
sampling and also non-sampling errors to capture all the 
variation in each data source and between data sources. 
This is the sum of inverse variance of each data source 
for sampling error and inverse Gamma distribution for 
non-sampling errors. To draw samples (n = 5000) from 
the posterior distributions of model parameters for 
estimating the prevalence, the Markov Chain Monte Carlo 
method combined the empirical data, model priors and 
the median. Based on this approach, the 2.5 percentile and 
97.5 percentile of distributions were considered as point 
estimates of lower and upper UIs, respectively. 

We used a two-phase sensitivity analysis to assess the 
validity of estimates of BMI for each age-sex-location 
combination. First, we randomly masked 10% of data 
points and repeated all the analyzing process for the rest 
of the data. To evaluate the performance of in-sample 
validity for metrics of root mean square error (RMSE), 
Root median square error, median relative error, and mean 
relative error of prediction models were used. Median 
relative error and mean relative error were estimated as 
the fraction of mean or the fraction of median absolute 
deviation of observations. For BMI, 96% of data hold in 
90% prediction of model and its uncertainty. 

After that, calculation followed for the proportion of 
data points in the masked data set that fell within the 95% 
uncertainty interval (UI) of 90% withheld data.

To estimate the contribution of increased prevalence, 
population growth, and change in age structure, in 
the changed number of population with obesity and 
overweight during 1990–2016, we used decomposition 
analysis. To estimate the contribution of each of them, 
we estimated the percent change in population of 1990 
attributed to specific factor while considering the two 
remaining factors constant during these years. 

Results
Systematic Review
From the total 8013 searched records, 5086 papers 
remained for refinement after exclusion of duplications. 
Through screening of studies by two separate authors and 
judgment of a third author in case of disagreement, a total 
of 172 studies were assessed in the data collection process. 
From 172 studies, 129 were excluded due to limitations 
in presenting the required data or unacceptable quality 
of reported results according to the study criteria 
(Supplementary file 1), leading to the final inclusion 
of 43 studies in the data collection. We also pooled the 
aggregated data of seven population-based cohort studies, 

individual-level data of seven rounds of national surveys 
of NCD risk factors (2005, 2006, 2007, 2008, 2009, 2011, 
and 2016 rounds of STEPwise approach to surveillance 
studies or STEPs), and one iteration of National Health 
Survey (NHS) in 2000. At last, the systematic search 
resulted in 4,633 total data points for more than 471,500 
individuals aged 25 to over 85 years, from the population–
based surveys in Iran. The results of the systematic search 
steps and data sources for each province and year are 
shown in the heat map in Supplementary file 1 (Figure S1, 
Figure S2 and Table S1). 

Sex-Specific Trends
Between 1990 and 2016, in the female population, age-
standardized average BMI at national level increased from 
24.38 (23.3–25.5) kg/m² to 27.9 (27.2–28.7) kg/m². This is 
indicative of 14.6% (6.6–23.1) change with average of 0.14 
kg/m² increase in BMI each year. In contrast, the described 
trend in BMI was modest in the male population during 
the 27 years; an increase from 23.5 (22.5–24.5) kg/m² to 
25.9 (25.2–26.5) kg/m² with percent change of 10.2% (2.9–
18.1) (Figure 1 and Figure S3) and an average 0.09 kg/m² 
increase in BMI each year. The growing trend of BMI from 
1990 to 2016 has resulted in an increased prevalence of 
both the population with obesity and the population with 
overweight. The age-standardized overweight prevalence 
considerably increased from 36.6% (32.2–41.5) in 1990 
to 71.7% (67.9–75.8) in 2016 in females, and following a 
similar trend in males, rose from 30% (26.4–34) to 57.1% 
(53.7–60.6) (Figure S3). This equals to a 96% (64%–135%) 
and 90% (58%–129%) change in the Iranian female and 
male population with obesity, respectively. From 1990 to 
2016, the number of individuals with overweight changed 
from 6.4 (5.6-7.3) million (3.4 million [53%] females) 
to 31.7 (29.9–33.6) million (17.5 million [55%] females) 
(Figure 2). These findings were almost homogeneous 
across provinces.

The age-standardized prevalence of obesity in females 
increased from 8.2% (95% UI: 6.9–9.7) in 1990 to 36.8% 
(34.1–39.7) in 2016, while an increase from 4.7% (4.0–
5.5) to 18.4% (16.9–20) was observed in males (Figure 1 
and Figure S3). The increase is indicative of a widening 
sex gap trend, five times bigger in 2016 compared to 
1990. The prevalence of obesity almost tripled in both 
sexes from 1990 to 2016; 348% (251%–471%) and 292% 
(206%–401%) change in females and males, respectively. 
Nationally, the number of the Iranian population with 
obesity increased from 1.2 (95% UI 1.0–1.4) million (0.76 
million [63%] female) in 1990 to 13.6 (12.6-14.7) million 
(9.0 million [66%] female) in 2016 (Figure 2).

Sex-specific crosswalk models between BMI ~ 
overweight prevalence and BMI ~ obesity prevalence 
were indicative of similar slopes for sexes considering 
overweight prevalence but a greater slope in the female 
population compared to males, regarding obesity 
prevalence (Figure 3, Figures S4-S6).

When comparing BMI distribution in female and male 
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populations, between 1990 and 2016 (Figure 4), despite 
the right shift (increase) in the average BMI of both male 
and female populations, two peaks can be seen in the 
distribution of BMI in both sexes and during this time 
period. However, this diverging growth of the BMI is more 
highlighted in the female population and more exaggerated 
in 2016, leading to a higher standard deviation. When 
considering the age groups separately (Figures S6-S8), age 
groups ranging from 35 to 65 years had the highest BMI 
in 1990 in both sexes, but most of the distribution were 
below the BMI of 25. In 2016, the distribution of all these 

age categories shifted to the right, falling in the overweight 
and obese categories. Age categories at extremities of +75 
and 25–35 were less affected by BMI increase in both 
sexes, distributed mostly around the normal-overweight 
BMI border. The very same diverging pattern in BMI 
distribution could be seen across socio-economic levels 
assessed by quantiles of wealth index; the richest quartiles 
showed a faster pace in BMI increase during these years 
(Figure S9).

Throughout all years, prevalence of obesity and 
overweight for age groups of 25 to 70-year-old showed 

Figure 1. Trends in National Age-Standardized Mean BMI, Overweight and Obesity Prevalence by Sex 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.

Figure 2. The National Population, Number of Obese and Overweight Individuals by Sex and by Age Groups in People Aged 25 Years and 
Older. 
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a dome-shaped pattern followed by a plateau in the 
population groups of both sexes aged more than 70 in 
all years. We observed the highest prevalence of obesity 
and overweight among the 55–60-year-old age group 
(Figure S10).

Generally, in 2016, the highest average BMI, prevalence 

Figure 3. Relation Between Age-Standardized Obesity Prevalence and Overweight Prevalence with Mean BMI in Individuals Aged 25 
Years and Older.

Figure 4. Distribution of Mean BMI by Sex in People Aged 25 
Years and Older in 1990 and 2016. 

of overweight and obesity were seen in the northern and 
western provinces and decreased when moving towards 
southern and eastern regions (Figure 5). Throughout 
most years, these numbers were on average highest 
in Mazandaran and lowest in Sistan and Baluchistan 
provinces in both sexes. In females, the mean age-
standardized BMI in 1990 ranged from 22.48 (20.5–24.5) 
kg/m² in Sistan and Baluchistan to 25.3 (24.3–26.3) kg/
m² in Alborz, and in 2016, from 25.5 (24.4–26.6) kg/m² 
in Sistan and Baluchistan to 29.1 (28.1–30.1) kg/m² in 
Mazandaran. In males, in 1990, the mean BMI ranged 
from 21.3 (19.4–23.2) kg/m² in Sistan and Baluchistan to 
24.4 (23.4–25.3) kg/m² in Tehran, and in 2016 from 23.4 
(22.4–24.5) kg/m² again in Sistan and Baluchistan to 26.91 
(25.9–27.9) kg/m² in Qazvin (Figure S11 and Table S3). 
In terms of percent change in the mean BMI of provinces 
from 1990 to 2016, subnational numbers ranged from 
11.7% (5.0–18.7) in Alborz to 17.5% (8.6–27.1) in West 
Azerbaijan in females. In males, Tehran with 8.3% (1.9– 
15.2) change was considerably more stable compared to 
other provinces while North Khorasan had the highest 
variation of 12.6% (6.9–18.4) throughout these years 
(Table S3). Overall, provinces at both extremes of the 
lowest and highest numbers for mean BMI, prevalence 
of obesity and overweight showed greater percent 
change, while provinces placed near national average had 
moderate percentage changes (Figure S12). 

Decomposition Analysis
Decomposition analysis revealed that 65.7% of the 
increase in number of adults with overweight was 
attributed to population growth, 33% due to increased 
age-standardized prevalence, and 1% due to change in 
population age structure. For obesity percent change, the 
estimates were 75.4%, 24%, and 0.6%, respectively (Figure 
S13).

Sensitivity Analysis
Using sensitivity analysis, we calculated the proportion of 
data points in our masked data set that was located in the 
95% UI of our 90% withheld BMI data. The results showed 
that 96% of 10% withheld data to hold in 90% prediction 
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of model and its UI, indicative of accuracy of estimations. 

Discussion
We estimated the trends of mean BMI as well as 
overweight and obesity prevalence in the Iranian adult 
population, by sex, age, and geographical distribution, 
from 1990 to 2016. We found a considerable increase in 
the mean BMI, age-standardized prevalence of overweight 
population and more importantly a three-fold increase 
in the prevalence of obesity in Iran. With population 
growth as the primary reason, and increased mean BMI 
as the second contributor, the number of people with 
obesity has increased exponentially by nearly 11-folds 
during these years. Consistent with global trends,3,24-26 
the female population has been more severely affected 
throughout these decades, showing numbers twice in size 
in both percent change and cross-sectional endpoints 
in 2016. This is indicative of a diverging growth pattern 
between sexes. Average BMI and prevalence of obesity 
and overweight increased steadily with age, with the 50–
60 age groups constantly showing the highest mean BMI. 
Moreover, the dome-shaped pattern of obesity prevalence 

Figure 5. Age-Standardized Prevalence of Overweight and 
Obesity by Province and by Sex in People Aged 25 Years and 
Older in 1990, 2000, 2010 and 2016.

for the age groups showed a greater curve in the recent 
years, highlighting the more severe increase of obesity in 
the middle-aged categories, the population susceptible for 
other comorbid NCDs.27

Our results show that by continuing the same trends, 
the Iranian population would be far away from reaching 
the 2025 SDG goals in halting the overweight/obesity 
rise.6 In Iran, similar to other developing countries, 
increased BMI can be primarily attributed to lifestyle 
changes which have occurred in the recent decades related 
to rapid socioeconomic development, more Western 
lifestyle,28 insufficient physical activity,29 and urbanization 
accompanied by rural-urban migration.4,30 However, a 
complex combination of leading causes of biological and 
non-biological components can also contribute, where age, 
sex, race/ethnicity, and socioeconomic status interact with 
lifestyle habits.26,31,32 Accepting the clinical importance of 
the underlying pathophysiology, which is mainly shared 
between populations and can be elucidated through 
experimental and clinical studies, the distribution of 
increased BMI in Iran needs great attention; observing the 
highest average BMI, prevalence of obesity and overweight 
in the northern and western provinces alongside a slight 
decrease when moving towards southern and eastern 
regions.

It has been shown that the standard deviation of BMI 
distribution, as a proposed measure of equity, has been 
increased during the past three decades in the world,3 
similar to what we observed in the Iranian population. 
The increased SD, instead of being a result of increased 
deviation from the mean, was caused by the diversification 
of the population into two sub-populations, each 
concentrated around their new mean. Despite the diffuse 
increase in the mean BMI of the population, the slope is 
much greater in those aged 35–65 years, females, of middle 
to high socio-economic status, and located in the northern 
provinces (not only the highest prevalence of obesity and 
overweight, but also the highest percent change during 
these years). Notably, the lowest physical activity level 
was seen in the very same population subgroups in Iran.33 
To reach the defined goals in a diverging population, 
interventions need to be primarily designed for the 
subgroups that showed more rapid weight gain. 

Several studies conducted on obesity trends in Iran and 
the suggested trends are mainly consistent with what we 
have found.1,3,17,19,24 The Global Burden of Diseases (GBD) 
study showed obesity prevalence in Iranian adult females 
and males (≥20 years) at 29.3% and 13.6%, respectively, 
lower than our estimates.18 In the latest study of the NCD-
RisC group, between 1975 and 2016, the age-standardized 
prevalence of obesity in females increased from 10.9% to 
33.5% (mean BMI change of 23.3 to 27.3 kg/m2) and in 
males, changed from 3.0% to 20.0% (mean BMI change of 
21.8 to 25.4 kg/m2).3 This is almost similar to our results, 
although reporting a milder between-sex gap. Compared 
to previous studies, we used subnational data points for 
covariates in the model, and therefore, we believe our 
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estimates may present a more realistic picture of BMI in 
the Iranian population.

Looking at the distribution of BMI and obesity in 
the world, it seems that variance is more described by 
the region rather than the economic status.3 Iran has a 
prevalence of obesity and means of BMI lower than what 
is seen in most Middle East - North Africa countries such 
as Saudi Arabia, Turkey, and Iraq, but higher than the 
eastern neighbors including Turkmenistan, Afghanistan, 
and Pakistan.3 It is interesting to mention that the same 
decreasing BMI spectrum from western Middle Eastern 
- North African countries continuing to east Asia, can 
be seen as a geographical trend in western provinces 
towards eastern ones in Iran (Figure 6). This emphasizes 
the emergence of an internationally synchronized look 
to policy making concerning obesity with respect to the 
incompetency of past national interventions to halt BMI 
increase in most of the countries.3

Several points strengthened the present study. It is the 
first time that sex-specific subnational trends for BMI 
and prevalence and obesity are estimated in Iran. We 
conducted a comprehensive up-to-date systematic search 
that included all published and unpublished quality 
data sources empowering our models with quite a high 
number of data-points. Moreover, we benefitted from 
age-spatio-temporal and GPR models, inclusion of high-
resolution subnational level data (such as wealth index) 
as covariates in the model, calculation of uncertainty 
intervals, sensitivity analysis confirming our estimations, 
and decomposition analysis showing the contributing 
factors.

However, we faced limitations. First, we encountered 
scarcity and low quality of data in published studies in 
several age-sex-location groups. We tried to address this 
limitation by quality-weighting of the studies, inclusion 
of population-based national cohorts and individual level 
data of national surveys, and inclusion of subnational 
covariates in the advanced statistical models. Second, for 
estimating the prevalence of obesity and overweight, we 
used a crosswalk model on estimated mean BMI which 
may have resulted in imprecise estimation in some 
provinces due to the high variance of BMI distribution 
across the country. However, the same method has been 
widely used in previous studies and approved as one of 
the best substitutes.1,3,24,34 Finally, age categorization was 
inconsistent among several included studies. We tried to 
define age groups based on the studies with the highest 
weight in the analysis.

Rapid BMI increase during the past years in Iran has 
occurred lately as an acute complication in the health 
system. Only recently in 2016, a comprehensive national 
action plan for NCDs was developed in Iran, aiming to 
control overweight and obesity as one of the SDGs13,35 and 
it is still too early to evaluate the outcomes. According 
to our findings, high BMI is unequally distributed 
throughout the country, with considerably more rapid 
increase in a subgroup of population who are at great risk 

Figure 6. Comparison of Age-Standardized Mean BMI by Sex in 
People Aged 25 Years and Older in Iran and All Other Countries 
of the World in 2016. Data from NCD Risk Factor Collaboration 
(NCD-RisC) group presented with permission. 

of other comorbid NCDs associated with obesity. It has 
been shown that increased BMI is associated with higher 
mortality in developing countries, where inefficiency or 
inequality in health systems may lead to unsuccessful 
identification or treatment of dyslipidemia, hypertension, 
and diabetes as effect modifiers of obesity.3,8,9 With aging 
of the population in Iran,36 the very same middle-aged 
population with the highest BMI may develop comorbid 
NCDs, leaving a massive burden on the health system. 
Interventions targeting the lifestyle such as modifications 
of nutritional habits, promoting physical activity, and 
behavioral therapy are among the main potential routes 
for weight management.2,37,38 Considering that the 
distribution of high BMI mostly mimics insufficient 
physical activity in age, sex, and socio-economic status,29 
behavioral intervention aiming at physical activity 
promotion may be most efficient.

Accepting the fact that inter-sectoral policies have to 
be made for behavioral interventions to promote weight 
loss, the global trend questions the population-level 
effectiveness of such policies in developing countries 
similar to Iran and increasing trends are projected to 
continue.3 Thus, for the most effective interventions, we 
suggest prioritizing the subgroup of population who have 
more rapidly gained weight during the past decades: the 
middle-aged, females, those in the middle to high socio-
economic status, throughout the northern and western 
part of the countries. Controlling the effect mediators and 
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possible co-morbidities associated with increased BMI, 
such as hypertension and diabetes, may be more attainable 
and more cost-effective.39,40 Considering the complexity 
of background and increasing complications of obesity, 
a scientific view of the problem needs the required 
information for parallel individual and population 
interventions, which would be designed for specific target 
groups.31,41-44 As a noticeable suggestion, individual and 
social behaviors that are related to weight gain should be 
more subject to research studies.45

In this nationally representative study of adults in Iran, 
the age-standardized prevalence rates of obesity and 
average BMI in 2016 were 40.4% and 27.9% in the female 
and 35.0% and 25.9% in the male population – a tripled 
prevalence of obesity compared to 1990. The tensity of the 
burden is more prominent in the middle-aged, females, 
and in northern and western provinces. The female and 
middle-aged population not only had higher numbers 
for all measures, but also showed a more rapid increasing 
pace during these years, resulting in a bifurcating growth 
pattern of BMI distribution between the two sexes. 
Continuing the present pattern makes SDGs impossible 
to achieve. With future clinical studies aiming to elucidate 
the exact contributing factors of obesity in the Iranian 
population, agile policies should be made for the most 
affected, susceptible, and relatively easily affectable 
subgroups to reach the SDGs.
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