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Abstract

Background: A rise in the global prevalence of severe obesity (body mass index; BMI of 235 kg/m?) has been reported. In this study,
we investigated the trends in the prevalence of severe obesity among Tehranian adults over the past two decades.

Methods: A representative sample of 10,045 Tehranians aged >19 years were followed from 1999 to 2017. The trends in the
prevalence of severe obesity were investigated over six cross-sectional phases with 3.6-year intervals using generalized estimating
equations.

Results: In this cohort, the overall prevalence of severe obesity increased from 4.6% (1.8% in males and 6.7% in females) in 1999 to
10.1% (4.7% in males and 14.3% in females) in 2017. The persisted rising in prevalence in the youngest age-group in both genders,
with the most rapid increase among females aged 19-29 years, plateaued in the older ages and remained unchanged among males
aged over 50 years. After age-sex standardized analysis by using Tehranian urban population data, the prevalence rates of severe
obesity in Tehranian men and women were estimated to be 1.9% and 5.7% in 1996, and 4.5% and 10.9% in 2016, respectively.
Conclusion: There was a significant and continuous increase in the prevalence of severe obesity in Tehranian adults over the past
two decades. Preventive interventions should be focused on the younger and middle-aged population, to mitigate the subsequent
burden of severe obesity on Tehranian population and the healthcare system.
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Introduction

Obesity, the state of excessive accumulation of adipose
tissue, is an independent risk factor for a broad spectrum
diabetes,
atherosclerosis and specific types of cancers, and a leading

of non-communicable diseases such as
but preventable cause of reduced quality of life and
life expectancy.! Severe obesity, defined as body mass
index (BMI) 235 kg/m? has emerged as a major public
health concern, affecting 2.3% of men and 5.0% of
women, worldwide.? Compared to lower BMI categories,
individuals with severe obesity are disproportionately
predisposed to higher risks of cardiovascular diseases,
cancer and all-cause mortality,>* and place greater costs on
the society and healthcare system.>®

The worldwide prevalence of severe obesity has
dramatically increased during the past several decades;
with the same trends, it is forecasted to increase to over
6% among men and 9% among women worldwide by
2025. Although the trends of severe obesity have plateaued
in most parts of Europe, its prevalence has elevated

considerably in Africa and the Middle East as well as high-

income English-speaking countries.? A meta-analysis of
national and sub-national data suggests that the prevalence
of adult with BMI 230 kg/m*in Iran has increased from
2005 to 20147; however, the trends of severe obesity
remained unclear in that study.

Tehran is the most populous city in Western Asia, and
has the second largest metropolitan area in the Middle
East, with a high proportion of young adults. The Tehran
Lipid and Glucose Study (TLGS) is a longitudinal cohorrt,
launched in 1999 with the objective of determining the
prevalence of non-communicable diseases and assessment
of cardiometabolic risk factors, among a representative
sample of the overall Tehranian residents. Our previous
investigation in the framework of TLGS implied rising
trends of severe obesity among Tehranian male and female
adults from 1999 up to to 2011% thus, considering the
need for eluciation of these trends over the most recent
decade, we designed this study to explore the updated
trends of severe obesity among Tehranian adult population
and within demographic subgroups from 1999 to 2017.
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Material and Methods

Study Population

Data came from the TLGS datasets. Detailed description
of the TLGS is available elsewhere.? In brief, 15005 and an
additional 3555 participants were selected by multistage
cluster random sampling methods, in phase I (1999 to
2001) and phase II (2002-2005), respectively. Data from
the interviews and anthropometric measurements were
recorded and collected by qualified physicians in charge
in phases I and II, and then repeatedly in four subsequent
phases with approximately 3.6-year intervals: phase III
(2006 to 2008), phase IV (2009 to 2011), phase V (2012
to 2014), and phase VI (2015 to 2017). For the current
study, we included 10448 individuals aged 19 years or
above with available data for the baseline and at least one
other phase, and excluded 52 subjects with malignancies,
248 subjects on systemic corticosteroid therapy and 103
pregnant women, at any phase, finally yielding 10045
subjects eligible for the analysis.

Measurements and Definitions

Baseline information on age, sex, educational level,
smoking and marital status were gathered through
interviews using standard pretested questionnaires, and
the study participants were stratified according to their
baseline characteristics. Based on age, the participants
were grouped as 19-29, 30-39, 40-49, 50-59 and =60
years. Educational level was categorized as: 1) having 12
years of education or less (being illiterate, primary school
level, secondary school level or achieving the high school
diploma); or 2) with more than 12 years of education
(university level). Smoking status was categorized into
three subgroups: ‘current smokers’ defined as those who
used any tobacco products (cigarette, pipe, or water pipe)
at the time of examination, ‘quitters’ were those who used
to smoke but had quit, and ‘never smoked’. Information on
leisure-time physical activity (LTPA) was collected using
the Persian-translated forms of the Modifiable Activity
Questionnaire (MAQ).” LTPA was categorized as: Light,
with MET <600 min/wk, and moderate to vigorous,
with MET 2600 min/wk."” Male and female participants
were separately subdivided for marital status as ‘married’

Table 1. Study Population Baseline Characteristics

Severe Obesity Prevalence i_

or ‘unmarried’ (including never-married, widowed and
divorced). Weight was measured while participants were
minimally clothed and barefoort, using digital scales (Seca,
Hamburg, Germany; range 0.1-150 kg, with an accuracy
of up to 100 g). Height was measured while barefoot and
standing, using a stadiometer, with an accuracy of 1mm.
BMI was calculated as weight in kilograms (kg) divided by
height in square meters (m?). Severe obesity was defined as

BMI 235 kg/m?.

Statistical Analysis
Statistical evaluation was carried out using the SPSS 24.0
software (SPSS, Chicago, IL, USA). For the analysis,
cross-sectional data were linked across the study phases.
Longitudinal differences in the prevalence of severe obesity
according to demographic subgroups at the study baseline,
including age, gender, LTPA, educational level, smoking
and marital status, were analyzed using the generalized
estimated equation (GEE) methods, with autoregressive
working correlation structures, through logit link function
with binomial errors to investigate the trends in the
prevalence. P values were calculated in separate models,
for alteration of prevalence over the follow-up period (P
), general subgroup differences in prevalence (P

trend between

groups)’ and interaction tests between the subgroups (P
enciion)s and @ P value of <0.05 was considered statistically
significant. Prevalence odds ratios (PORs) with 95%
confidence intervals were computed in each phase in
baseline demographic subgroups, according to the GEE
models, considering severe obesity as response. We finally
provided age-sex standardized prevalence of severe obesity
in phases I and II based on the 2005 census, phases III and
IV based on the 2010 census, and V and VI based on the

2011 census of the Tehranian urban population '

Results

A total of 10045 participants (44.6% male) were included.
Baseline population demographics are presented in Table
1. The mean age of participants was 40.9 + 14.4 years and
mean BMI was 26.6 + 4.7 kg/m? (25.8 + 4.1 kg/m? in men
and 27.3 + 5 kg/m? in women). The baseline prevalence
of severe obesity was 4.5%, and it was significantly higher

Characteristics Total Male (n = 4480) Female (n = 5565) P Value
Age (y), mean + SD 40.9+14.4 42.2+15.1 39.8+13.8 <0.001
BMI (kg/m?), mean + SD 26.6+4.7 25.8+4.1 27.3+5 <0.001
Severe obesity*, No. (%) 440 (4.5) 85 (1.9) 355 (6.5) <0.001
Low LTPA, No. (%) 6648 (68.5) 3009 (69.8) 3639 (67.5) 0.015
Education <12 years, No. (%) 8557 (86.5) 3636 (82.2) 4921 (89.9) <0.001
Current smoker, No. (%) 1319 (13.5) 1161 (26.8) 158 (2.9) <0.001
Quitter, No. (%) 738 (7.6) 654 (15.1) 84 (1.6) <0.001
Married, No. (%) 8478 (84.4) 3626 (81.0) 4852 (87.2) <0.001

BMI, body mass index; LTPA, leisure-time physical activity.
*Severe obesity was defined as BMI 235 kg/m?.
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among women (1.9% in men and 6.5% in women).

The results of the GEE analysis are illustrated in Table
2 and Table S1. In TLGS, the prevalence of severe obesity
consistently increased from 1999 to 2017 in both genders,
and remained significantly higher in women over the
follow-up period (P, (male and female) <0.001, P

<0.001 and P

interaction

between

groups = 0.564). The total prevalence
of severe obesity in men and women increased from 1.8%
and 6.7% at the study baseline, to 4.7% and 14.3% at
the end of the follow-up, respectively. During follow-up,

the prevalence of severe obesity increased in all women
and in men aged 19-29, 30-39 and 40-49 years, but it
plateaued in men aged 50-59 years (P _ = 0.816) and
>60 years (P =0.525). The prevalence of severe obesity
was comparable at baseline between the two genders of
19-29 years age-groups (2% in men and 1.5% in women)
which reached 5.4% in men and 9.2% in women at the
beoween groups = 0.733); but
in other age groups, it was significantly higher among
<0.001)

end of the follow-up period (P

women than men in all study phases (P

between groups

Table 2. Trends in the Prevalence of Severe Obesity (BMI 235 kg/m?) among Tehranian Adults According to Baseline Demographic Subgroups (Tehran Lipid and

Glucose Study, 1999-2017)

Phases P
1 I m v v Vi trend between groups interaction
Total 4.6 6.3 7.5 9 9.8 10.1 <0.001
Male 1.8 2.6 3.1 3.7 4.3 4.7 <0.001
<0.001 0.564
Female 6.7 9.3 11 13.2 14.1 14.3 <0.001
Male
Age group
19-29 years 2.0 2.9 4.1 4.2 5.4 5.4 <0.001
30-39 years 1.8 2.5 3.7 5.4 5.4 6.2 <0.001
40-49 years 1.2 2.6 2.8 3.0 3.7 4.7 <0.001 0.329 0.001
50-59 years 2.7 3.0 2.3 2.4 3.0 2.3 0.816
260 years 1.6 1.9 1.7 2.1 1.8 2.0 0.525
Leisure-time physical activity
Low 1.7 2.3 2.7 3.9 4.4 5.0 <0.001
. <0.001 0.010
Moderate to vigorous 2.5 3.0 3.8 3.3 3.9 4.2 0.001
Education level
<12 years 2.0 2.8 3.0 3.8 4.4 4.9 <0.001
<0.001 0.383
>12 years 1.2 1.7 3.0 3.5 3.6 4.1 <0.001
Marital status
Married 1.9 2.6 2.9 3.7 4 4.5 <0.001
. 0.507 0.169
Unmarried 1.6 2.3 3.6 4.0 5.3 5.6 <0.001
Smoking status
Current Smoker 1.0 2.6 3.6 3.8 3.9 4.0 <0.001
Quitter 2.9 2.6 2.5 3.7 3.9 5.5 0.023 <0.001 0.440
Never smoked 2.0 2.6 2.9 3.8 4.4 4.9 <0.001
Female
Age group
19-29 years 1.5 3.6 5.5 7.0 8.6 9.2 <0.001
30-39 years 5.6 8.5 10.2 12.6 14.0 14.5 <0.001
40-49 years 9.7 11.9 14.4 18.6 19.1 18.8 <0.001 <0.001 <0.001
50-59 years 11.7 14.0 15.1 18.0 18.8 17.3 <0.001
>60 years 8.3 10.8 11.9 12.1 10.7 12.1 0.003
Leisure-time physical activity
Low 7.5 10.9 12.7 14.5 15.2 15.2 <0.001
<0.001 0.117
Moderate to vigorous 4.8 6.7 7.8 11.3 12.8 12.8 <0.001
Education level
<12 years 7.1 10.0 11.6 14.0 15.1 15.5 <0.001
<0.001 0.579
>12 years 2.4 3.4 5.6 7.0 7.1 4.9 0.001
Marital status
Married 7.5 10.1 1.9 14.5 15.4 15.3 <0.001
. <0.001 0.001
Unmarried 0.9 2.2 3.8 4.0 4.9 6.6 <0.001
Smoking status
Current Smoker 6.2 6.7 8.0 15.4 17.3 239 <0.001
Quitter 7.4 6.1 7.5 14.0 13.0 12.8 <0.001 <0.001 0.271
Never smoked 6.8 9.6 11.2 13.3 14.3 14.2 <0.001

Values are expressed as percentages of sever obesity.
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Figure 1. Trends of severe obesity (BMI 235 kg/m?) among Tehranian adults in baseline age-groups of: a) 19-29, b) 30-39, c) 40-49, d) 50-59 and e) >60 years,
across the Tehran Lipid and Glucose Study (TLGS) phases. Phase | (1999 to 2001), I (2002 to 2005), IIl (2006 to 2008), IV (2009 to 2011), V (2012 to 2014) and

VI (2015 to 2017).

(Figure 1). After age-sex standardized analysis using the
Tehranian urban population data, the prevalence of severe
obesity in men and women was 1.9% and 5.7% according
to the 1996 census, 3.3% and 8.7% according to the
2006 census, and 4.5% and 10.9% according to the 2016
census, respectively.

The prevalence of severe obesity increased within the
subgroups of low and moderate to vigorous LTPA in
both genders (7, (both groups) <0.001). Men with
moderate to vigorous LTPA showed a higher increase in
the prevalence of severe obesity over the follow-up period,
compared to those with low LTPA, while the trends were
comparable in different LTPA subgroups in women (P
vemaion = 0-010 in males and 0.117 in females). In both
genders, the prevalence of severe obesity was persistently
higher among individuals with baseline education <12
years throughout follow-up, compared to those with >12
(male and female) <0.001),
while the trends were comparable between both subgroups
(P ion = 0.383 in males and 0.579 in females). The

prevalence of severe obesity increased among all subgroups

years of education (P

between groups

of marital status in both genders. Married and unmarried

men demonstrated no significant differences in the
prevalence and trends of severe obesity throughout the
between gmups= 0507’ r = 0169)’

while over the follow-up period, the prevalence remained

follow-up period (P eraction
higher among married women, compared to those who
<0.001). The trends of severe
obesity plateaued among married women, but remained
= 0.001). The

prevalence of severe obesity also increased similarly in all

were unmarried (P

between groups

rising among the unmarried (P

interaction

subgroups of smoking status in both genders (P . =
0.440 in males and 0.271 in females) (Figure 2).

Tables 3 and 4 provide PORs for the development of
severe obesity in different demographic subgroups in each
phase among men and women, respectively. In comparison
with baseline, PORs for severe obesity in phases I to VI
were 1.461.84,2.15,2.42 and 2.87 in men, and 1.51, 1.81,
2.37,2.59 and 2.66 in women, respectively. The PORs of
severe obesity increased significantly in women of all ages
and in men aged 19-29, 30-39 and 40-49 years at baseline,
while men aged 50-59 and 260 years demonstrated no
significant change in the risk of severe obesity. In both
genders, the PORs of severe obesity significantly increased
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Figure 2. Trends of severe obesity (BMI 235 kg/m?) among Tehranian adults in baseline demographic subgroups of: a) leisure-time physical activity (LTPA), b)
educational level, ¢) marital status in males, d) marital status in females and e) smoking status, across the Tehran Lipid and Glucose Study (TLGS) phases. Phase
1 (1999 to 2001), 11 (2002 to 2005), Il (2006 to 2008), IV (2009 to 2011), V (2012 to 2014) and VI (2015 to 2017).

in all subgroups of LTPA, educational level and marital
status, and were smaller for married women, compared
to women who were unmarried at the study baseline.
Moreover, PORs of severe obesity increased in current
smokers and quitters in both genders, but did not increase
significantly in women who had quit smoking.

Discussion
In the present study, we found a more than a two-fold
rise in the prevalence of severe obesity over two decades of
follow-up among TLGS adult male and female participants.
Likewise, age-sex standardized analysis based on the
Tehranian urban adult population data demonstrated a
remarkably high prevalence of severe obesity compared
to average global estimates,” which has significantly and
continuously increased over the past two decades.
Various trends of adult severe obesity have been reported
worldwide. The prevalence of severe obesity in Australian
adults increased from 3.6% and 6.5% in 1995 to 7.9%
and 11.1 % in 2012 in males and females, respectively.'?
In Canada, from 2001 to 2011, the national prevalence of
severe obesity increased from 3.6% to 4.6% in men and

from 4.5% to 5.7% in women."? Interestingly, a persistently
high prevalence of severe obesity has also been reported
among US adults aged 20 years or older over one decade
since 2003, which reached 11.9% in men and 17.1% in
women in 2012." In a more recent report from 2007 to
2016 in the US, the adult prevalence of BMI 240 kg/m?
increased from 4.2% to 5.6% in men, and from 7.3% to
9.7% in women."” Consistent with our observation, the
mentioned studies reported higher prevalence of severe
obesity in women than men, suggesting this gender
difference to be a consequence of hormonal and biological
disparities between the two genders.'® On the other hand,
we observed that the upward trends of the prevalence of
severe obesity plateaued in men aged over 50 years, while
persisted to rise in women of the same age. This part of our
findings may reflect the influence of menopause, which is
associated with increased total body fat volume.'
Weight gain is multifactorial and reflects a complex
interplay of a constellation of genetic, environmental,
socioeconomic and behavioral factors.!”'® We observed
upward trends in the prevalence of severe obesity in
younger age-groups, which plateaued after the 6th decade
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Table 3. Prevalence Odds Ratio (POR) and 95% Confidence Intervals (Cl) for Severe Obesity (BMI 235 kg/m?) in Females According to Baseline Demographic
Subgroups (Tehran Lipid and Glucose Study, 1999-2017)

Phases

POR (95% Cl)

I
POR (95% CI)

m
POR (95% CI)

v
POR (95% Cl)

\%
POR (95% Cl)

Vi
POR (95% CI)

Total
Age (y)
19-29
30-39
40-49
50-59
260
Leisure-time physical activity
Low
Moderate to vigorous
Education level
<12 years
>12 years
Marital status
Married
Unmarried
Smoking status
Current Smoker
Quitter

Never smoked

1

1.46 (1.19, 1.80)

1.38 (0.88, 2.16)
1.68 (1.08, 2.61)
2.07 (1.19, 3.60)
1.04 (0.69, 1.56)
1.36 (0.84, 2.21)

1.41(1.10-1.81)
1.56 (1.03-2.36)

1.48 (1.18-1.85)
1.48 (0.86-2.54)

1.49 (1.19-1.86)
1.26 (0.74-2.14)

2.34 (1.40-3.92)
0.88 (0.52-1.47)
1.50 (1.17-1.91)

1.84 (1.45,2.33)

2.40 (1.40, 4.09)
2.48 (1.56, 3.92)
2.60 (1.42, 4.80)
0.74(0.42, 1.29)
1.16 (0.64, 2.13)

1.72(1.29-2.28)
2.06 (1.29-3.29)

1.75 (1.36-2.25)
2.38 (1.20-4.70)

1.75(1.35-2.28)
2.22 (1.26-3.88)

3.31(1.87-5.86)
1.03 (0.59-1.79)
1.75 (1.30-2.35)

2.15(1.71,2.72)
2.61(1.57,4.33)
3.38 (2.12, 5.40)
2.49 (1.33, 4.65)
0.91 (0.55, 1.50)
1.21(0.61, 2.42)

2.39(1.81-3.15)
1.72 (1.08-2.72)

2.06 (1.61-2.64)
2.83 (1.42-5.66)

2.04 (1.58-2.64)
2.74 (1.56-4.80)

3.59 (2.00-6.45)
1.33(0.78-2.25)
2.15(1.61-2.87)

2.42 (1.90, 3.09)

3.28(1.99, 5.40)
3.41(2.10, 5.56)
2.88 (1.57,5.27)
1.05 (0.58, 1.90)
1.23 (0.55, 2.76)

2.63 (1.96-3.53)
1.99 (1.24-3.20)

2.38(1.83-3.11)
2.85(1.52-5.35)

2.25(1.72-2.96)
3.24 (1.87-5.61)

3.78 (2.09-6.84)
1.27(0.71-2.28)
2.48 (1.82-3.37)

2.87 (2.26, 3.65)

3.58(2.17,5.92)
4.24 (2.63, 6.84)
3.90 (2.09, 7.29)
0.92 (0.52, 1.63)
1.36 (0.62, 3.02)

3.31 (2.48-4.41)
2.11(1.32-3.35)

2.78 (2.14-3.61)
3.76 (2.00-7.06)

2.68 (2.05-3.49)
3.80 (2.17-6.64)

4.16 (2.28-7.58)
1.79 (1.01-3.15)
2.95(2.18-3.98)

Table 4. Prevalence Odds Ratio (POR) and 95% Confidence Intervals (Cl) for Severe Obesity (BMI =35 kg/m?) in Females According to Baseline Demographic
Subgroups (Tehran Lipid and Glucose Study, 1999-2017)

Phases

POR (95% Cl)

1
POR (95% CI)

m
POR (95% ClI)

v
POR (95% Cl)

\%
POR (95% Cl)

Vi
POR (95% CI)

Total
Age (y)
19-29
30-39
40-49
50-59
>60
Leisure-time physical activity
Low
Moderate to vigorous
Education level
<12 years
>12 years
Marital status
Married
Unmarried
Smoking status
Current Smoker
Quitter

Never smoked

1

1.51(1.36, 1.67)

2.77 (1.76, 4.35)
1.81 (1.46, 2.25)
1.39 (1.15, 1.67)
1.26 (1.05, 1.50)
1.34(1.02, 1.75)

1.50 (1.34-1.68)
1.56 (1.24-1.98)

1.50 (1.35-1.66)
1.66 (0.86-3.19)

1.49 (1.34-1.65)
2.63 (1.05-6.60)

1.04 (0.72-1.52)
1.01 (0.44-2.31)
1.53 (1.37-1.70)

1.81 (1.64, 2.01)

3.71(2.33,5.90)
2.17(1.73,2.71)
1.69 (1.41,2.02)
1.45(1.20, 1.77)
1.51(1.15,1.98)
1.81(1.62-2.03)
1.82 (1.44-2.29)

1.77 (1.60-1.97)
2.90 (1.55-5.42)

1.78 (1.61-1.98)
3.77 (1.59-8.92)

1.34 (0.74-2.43)
1.24 (0.45-3.40)
1.82 (1.64-2.03)

2.37(2.13, 2.65)

5.05(3.21, 7.95)
2.79(2.22, 3.50)
2.42 (1.98, 2.95)
1.81(1.47,2.23)
1.70(1.25, 2.33)

2.29(2.03-2.58)
2.68 (2.09-3.43)

2.32(2.08-2.59)
3.83 (2.03-7.23)

2.35(2.11-2.63)
4.46 (1.88-10.55)

2.56 (1.44-4.53)
3.35(1.46-7.71)
2.35(2.10-2.63)

2.59(2.31,2.89)

6.34 (3.98, 10.11)
3.16 (2.51, 3.98)
2.48 (2.02, 3.05)
1.94 (1.58, 2.39)
1.57(1.09, 2.26)

2.45(2.16-2.77)
3.03 (2.36-3.90)

2.56 (2.28-2.86)
3.67 (1.92-7.05)

2.54 (2.27-2.84)
6.02 (2.52-14.38)

2.51(1.37-4.61)
2.29 (0.94-5.56)
2.57(2.29-2.88)

2.66 (2.37,2.99)

7.12 (4.42,11.48)
3.20(2.52, 4.08)
2.53(2.05,3.11)
1.87 (1.50, 2.33)
1.63 (1.08, 2.44)

2.49 (2.19-2.84)
3.18 (2.47-4.09)

2.67 (2.37-3.00)
2.72 (1.34-5.52)

2.56 (2.28-2.88)
8.53 (3.50-20.81)

3.95 (2.06-7.59)
2.52 (0.93-6.80)
2.60(2.31-2.93)

of life, suggesting rapid development of an obesogenic
environment for youngand middle-aged population, which
is chiefly affected by the phenomenon of modernization,
increasing sedentary behaviors and facilitated access to
abundant amounts of unhealthy food resources."

Our results indicated that although the trends of severe

obesity increased similarly in different subgroups of

educational level, in both genders, the prevalence of severe
obesity persisted to be higher among those with education
levels below university all over the follow-up period.
Similarly, a large study, including two US nationally
representative datasets of NHANES, reported lower BMI
means among those with a college degree, in comparison
with those with a high school degree, and a high school
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degree associated with a lower BMI, compared those with
education less than high school.? Chang et al also reported
similar patterns regarding the association of education level
and the prevalence of severe obesity in Taiwan.”

We also found that women who were unmarried at
baseline were at a considerable long-term risk of severe
obesity. The main explanation behind this observation is
that in our study population, the subgroup of unmarried
participants comprised a high proportion of younger
individuals, while older subjects are more likely to be
married. On the other hand, baseline unmarried status
could accompany transition into marriage over the
following years in both men and women, and the risk
of developing severe obesity in the unmarried could be
attributed to the influence of marital transition on weight
gain. Endorsing this hypothesis, one-decade follow-up in
TLGS participants indicated that transition into marriage
was associated with increased BMI in both males and
females, while a transition out of marriage had no effect
on BMIL.# Also, in a nationwide Iranian study, obesity
rates were higher among both formerly and currently
married individuals, in comparison with those who had
never married.”? Nevertheless, since marital status was not
tracked in our study, the findings in this regard should be
interpreted with caution.

Finally, we observed that, in both genders, the trends
of severe obesity increased among different subgroups of
LTPA and smoking status. Without doubt, not taking into
account the behavioral changes of the individuals through
the long follow-up time is among noticeable shortcomings
to our study. In addition, we had lack of information
regarding the dose—response effect of the amount of
tobacco use on severe obesity risk among both smokers
and quitters.”*?

This study is the first that reports on the trends of severe
obesity in an Iranian population over the most recent
decade. We included data from a well-defined population-
based cohort (TLGS), and used the anthropometric
data, based on accurate clinical measurements, which
enhances the reliability and validity, as compared to self-
reported measures. As mentioned above, application of
baseline demographic information, without updating for
possible changes through the follow-up period was a major
limitation to our analysis. Besides, due to the absence of
data, we did not take into account some factors like dietary
habits and economic inequalities in our study. Finally,
although we provided evidence on the trends of severe
obesity prevalence among a large representative sample of
Tehranian residents, the information provided in this study
are not generalizable to the total Iranian adult population.

In summary, we found a more than a two-fold rise in the
prevalence of severe obesity among TLGS adult male and
female participants from 1999 to 2017. Likewise, age-sex
standardized analysis based on the Tehranian urban adult
population data demonstrated a significant and continuous

increase in the prevalence of severe obesity in Tehranian
adults over the past two decades.

Awareness of detrimental trends of severe obesity in
younger and middle-aged population can guide public
health policy making in Iran to ameliorate the burden
of severe obesity and improve services to reduce the risk
of developing associated non-communicable discases
and premature death later on. Nationwide studies are
warranted to track the effect of this phenomenon and
related comorbidities on quality and expectancy of life in
the Iranian population.
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