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Background: Previous studies have suggested a positive association between a more
pro-inflammatory diet and lifestyle- factors with obesity, separately.

Objective: Determine the relationship between the dietary and lifestyle inflammatory-
score (DLIS) and general and abdominal obesity in adults.

Methods: We included 834 adults aged 18 to 59 years (69% female, mean age: 44.7 +
10.7 years). Using a 168-item semi-quantitative food frequency questionnaire, we
collected dietary-intakes. The DLIS was calculated by using the dietary inflammatory
score, calculated by data from 18 components of the diet, and two components of the
lifestyle including physical-activity and cigarette smoking. The odds ratio (OR) and 95%
CI of the general and abdominal adiposity across quartiles of the DLIS were calculated
by logistic-regression analysis after controlling for age, sex, marital status, occupation,
education status, and energy intake.

Results: The DLIS ranged between -3.00 and 2.32 (man + SD: -0.31 + 0.99). The ORs
of central obesity, as assessed by waist-to-hip ratio (>0.8 for women and >1 for men)
across quartiles of the DLIS were as follows: 1.91 (95%CI: 1.21, 3.02), 1.62 (95%CI:
1.03, 2.56), and 1.25 (95%CI: 0.79, 1.97) for the second, third, and fourth quartiles,
respectively. The results for weight-to-height ratio (>0.5) were 2.26 (95%CI: 1.24,4.11),
1.08 (95%CI: 0.63, 1.86), and 1.38 (95%CI: 0.79, 2.39) for the second, third, and fourth
quartiles, respectively. Higher DLIS was not associated with increased waist-
circumference and general-obesity as assessed by body mass index.

Conclusion: Having a diet and lifestyle with more pro-inflammatory properties may be
associated with abdominal-adiposity.
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Introduction
Obesity, a

chronic
consequence of the accumulation of fat stores

accordingly, BMI values of >30 were defined
as obesity (1). Today, about one-third of the
world's population in developing and

condition, is a

in the body resulting from a positive energy
balance. Body mass index (BMI) is the most
accepted tool for defining obesity and
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developed countries suffer from obesity (2).
The prevalence of obesity among Iranian
adults is reported to be 21.7 % (3). Obesity is
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a major risk factor for chronic diseases such
as cardiovascular disease, cancer and
diabetes (4) and as a results is responsible for
a large part of health care costs (5).

The adiposity is a major driver of low-grade
chronic-inflammation (6). The association
between adiposity and non-communicable
chronic disease risk is mediated, in part, by
low-grade systemic inflammation (7).

Obesity and low-grade chronic
inflammation- a bridge between obesity and
other chronic diseases- are a complex
multifactorial ~ phenomenon  that  are
influenced by genetics, lifestyle,
environmental and social factors. Of those,
diet and lifestyle patterns play a major role in
driving obesity and inflammation (8, 9). Low
physical-activity and sedentary-lifestyle is a
major risk-factors of adiposity (10) and
inflammation (11). In addition, detrimental
effects of cigarette smoking on inflammatory
status has been established (12).

The associations of dietary habits with
obesity and inflammation have been
investigated in several observational studies.
Current evidence suggests that higher intake
of some food groups such as fruit, nuts,
legumes, whole grains, and red meat (13); or
higher adherence to healthy dietary patterns
(14) may be associated with the risk of
adiposity. There is also a strong link between
dietary habits and low-grade inflammation
(15, 16).

In recent years, dietary inflammatory index
(DI) (17) and empirically diet inflammatory
pattern (EDIP) (18) have been developed to
evaluate the inflammatory properties of the
diet. To reflect the joint contribution of diet
and lifestyle to inflammation, a new dietary
and lifestyle inflammation score (DLIS) have
been developed (19) to account for important
inflammation related exposures including
dietary habits, physical activity, cigarette-
smoking, obesity, and alcohol-drinking.

It is recently hypothesized that there might be
a bidirectional link between adiposity and
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low grade systemic inflammation. Several
observational studies have suggested a
positive association between a more pro-
inflammatory diet, as assessed by DII, and
adiposity  (20-22). To expand their
perspective and evaluate the potential
association between the new inflammation-
score with adiposity, we performed a
population-based cross-sectional study to
investigate the association of the DLIS with
likelihood of general and abdominal-
adiposity in Iranian adult populations.

Materials and Methods

Ethical approval

Prior to entering the study, written
information regarding the background and
procedures of the study was presented to
participants and then, written informed
consent was obtained from each participant.
This study was performed in accordance with
the Declaration of Helsinki and approved by
the ethical committee of the Tehran
University of Medical Sciences (Ethic
Number: IR.TUMS.VCR.REC.1397.157),
with the support of the Tehran University of
Medical Sciences (Grant number: 40186).
Participants

We recruited 850 adults who attended the
health care centers in five districts of Tehran,
Iran from 2018 to 2019. Eligibility criteria
were as follows: healthy adults, aged between
18 to 59 years, living in Tehran, who had the
willingness to take part in the study.

The following formula was used for sample
size calculation: n = (pqz2)/E2. Considering
the total prevalence of 65% for overweight
and obesity (23), an error coefficient of
d=0.04 and at a level of 0.05, the sample size
of 546 people was obtained. With a design
effect of 1.5 and to compensate for the
potential exclusion of participants due to
under- and over-reporting of total energy
intake, or attrition due to other reasons, the



final sample size of 850 participants was
selected for inclusion. Initially, eight health
centers were randomly selected from each
district (North, West, East, South, and center)
justifiably spread all over Tehran in Iran.
Then, the total number of participants (850)
was divided by the total number of health
centers (40) to obtain the number of
participants per health center. Finally, 8§34
individuals were included in the analyses,
after excluding participants who had at least
one incomplete variable.

Demographic factors

At first visit in each health center and by
using pre-specified data extraction forms,
trained interviewers obtained information
about age, sex (male, female), education
(illiterate, under  diploma, diploma,
educated), marriage status (single, married,
divorced), smoking status (never smoker,
former smoker, light smoker, heavy smoker),
and occupation (employee, housekeeper,
retired, unemployed).

Physical activity

By using the validated International Physical
Activity Questionnaire (IPAQ), we assessed
physical-activity. Data were expressed as a
metabolic equivalent minute per week (MET-
minute /week) (24) and accordingly,
participants were categorized into three
groups including very low (<600 MET-
minute/week), low  (600-3000 MET-
minute/week), and moderate and high
physical activity (>3000 MET-minute/week).
Anthropometric  and  blood  pressure
assessments

The weight, height, waist (WC), and hip
circumference (HP) of the study participants
were measured by trained dietitians. Subjects
were weighted with slight clothing, by an
adult’s digital scale (808Seca, Germany) that
its sensitivity was 0.1 kg. The subject’s
height was metered using a wall stadiometer
with 0.1 cm precision, barefoot with relaxing
shoulders (Seca, Germany). By using a
flexible anthropometric tape, WC was
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measured by using an elastic anthropometric
tape in the middle between the iliac crest and
the lower rib margin. The HC was measured
by the unstretched tape in the correct
horizontal position at the extreme level from
the sidelong facet over light clothing, without
any force to body surface and with an
accuracy of 0.1 cm. The BMI was calculated
as weight in kg divided by height in meters
squared. Waist-to-height ratio (WHtR) was
gained by dividing the WC in centimeters by
height in centimeters. Waist-to-hip ratio
(WHR) was determined by dividing the WC
in centimeter by HP in centimeter.
Definition of general and abdominal obesity
In this study, we considered BMI >30 kg/m?
as the general obesity (according to WHO
definition) (25). Abdominal obesity was
defined as follows: WHtR > 0.5 (26, 27),
WHR > 0.8 for women and WHR > 1 for men
(28), and WC >102 cm for men and >88cm
for women (25).

Dietary assessment and calculating the
dietary and lifestyle inflammation score
(DLIS)

By using a semi-quantitative food frequency
questionnaire, we obtained the average food
intake in the past year for each participant
(29). This 168-item questionnaire enclosed a
list of groceries with a standard portion size
for each food item. The frequency of
consumption of each food (daily, weekly,
monthly, and annual) was determined for
each subject. By using household measures,
portion sizes were then converted to grams
per day. The codes were then allocated to the
records and questionnaire data was entered
into Nutritionist IV software based on the
Iranian foods-modified US Department of
Agriculture food composition database (30),
and then food intake was gained based on the
quantity of food consumed.

We used the method introduced by Byrd et al.
to calculate the DLIS for each participant
(19). The score includes dietary
inflammation score (DIS) and lifestyle
inflammation score (LIS). The DIS includes
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19 dietary components including leafy greens
and cruciferous vegetables, tomatoes, apples
and berries, deep yellow or orange vegetables
and fruit, other fruits and real fruit juices,
other vegetables, legumes, fish, poultry, red
and organ meats, processed meats, added
sugars, high-fat dairy, low-fat dairy, coffee
and tea, nuts and other fats, refined grains and
starchy vegetables and supplement score. Of
these, the supplement Score was removed
due to lack of relevant information, and the
DIS score was then calculated with the
remaining 18 components. To calculate the
weight of each component in the DIS, each
dietary component was treated as a
continuous variable (g/d) and then was
standardized by sex, to a mean of 0 and SD
of 1.0. Next, each dietary component was
scored based on the strength of its association
with an inflammation biomarker score in the
REGARDS case-cohort study. Multivariable
linear regression was used to estimate the
maximum likelihood estimates for the
Becoefficients, which represent the average
change in the inflammation biomarker score
per 1 SD increase in a dietary component.
Each dietary component intake was
multiplied by the weight (Bcoefficient) and
then summed to calculate the DIS.

The LIS included 4 components: smoking
status, physical activity, alcohol intake, and
obesity. Smoking status was divided into two
groups:  “current” or “former/never.”
Physical activity was divided into two
groups: “high or moderate” and “low or no
physical activity”. Obesity was removed
because it was part of the outcome. Alcohol
intake was eliminated due to Iranians'
religious beliefs. For the LIS, dummy
variables were created for physical activity
and smoking status, and then multivariable
linear regression was applied to estimate the
Beoefficients to represent the average change
in the inflammation biomarker score per
having a certain lifestyle behavior relative to
its referent category. To calculate the DLIS,
the DIS and LIS for each participant were
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summed, with the higher DLIS indicating a
more pro-inflammatory diet and lifestyle and
low DLIS indicating a more anti-
inflammatory diet and lifestyle.

Statistical methods

By using the Statistical Package for the
Social Sciences (SPSS version 16; SPSS Inc),
statistical analyses were done. P< 0.05 was
considered as a statistically significant level.
The DLIS was presented as quartile and then
characteristics of the study participants were
presented accordingly. Quantitative variables
were reported as mean and standard deviation
(SD) and qualitative variables as frequency
(percent). Chi-square test was applied to
compare the frequency of qualitative
variables across the DLIS quartiles and
Analysis of Variance (ANOVA) was used to
compare the means of quantitative variables.
Values of anthropometric measures across
the DLIS quartiles were adjusted for age, sex,
marriage status, occupation, and education
using an analysis of covariance (ANCOVA).
Odds Ratios (OR) and 95% confidence
intervals (CI) of general and abdominal
adiposity across quartiles of the DLIS were
determined through binary logistic regression
in three target models: a crude model which
was unadjusted, model 1 that controlled for
sex, age, and energy intake,
and model 2 that adjusted further for
marriage history, and occupation and
education status.

Results

Of the initial 850 participants enrolled in the
study, 16 participants were removed due to
insufficient data for one of the wvariables,
which yielded 834 participants (68.7%
female) for the present study. The mean =
SD of age and BMI of participants were

447 4 10.7 years and 27.9 = 5.6 kg/m?,
respectively. The range of DLIS was -3.00 to
232 (mean =+ SD: -0.3120.90). The
prevalence of general obesity (BMI>30) was
28.2%. Prevalence of central obesity based



on WHtR, WHR, and WC were 81.1%,
42.2%, and 48.6%, respectively.
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Table 1. Sociodemographic characteristics of Iranian adults according to quartile of the dietary

and lifestyle inflammation score (n =834).

Characteristics Q1 Q2 Q3 Q4 P-
(n=207) (n=208) (n=211) (n=208) value®
(most anti- (most pro-
inflammatory) inflammatory)
-3.00 to -0.88 -0.87 to -0.27 -0.26 to 0.31 0.32 to 2.32
Age (years) 45.24+10.8 442+10.8 44.9410.7 44.4+10.6 0.61
Sex (Yomale) 37.2% 27.9% 32.7% 27.4% 0.10
Marriage status (Yomarried) 79.2% 84.6% 83.4% 76.0% 0.09
Smoking status (% Current) 2.4% 5.8% 4.3% 7.8% 0.03
Occupation (%) 0.64
Employee 24.2% 28.4% 23.7% 26.9%
Housekeeper 58.9% 50.5% 57.8% 57.7%
Retired 14.5% 17.3% 16.1% 11.5%
Unemployed 2.4% 3.8% 2.4% 3.8%
Physical activity (%) 0.78
No physical activity 63.8% 63.5% 64.5% 62.5%
Moderate or heavy 36.2% 36.7% 35.5% 37.5%
Education (%university graduated) 38.2% 32.7% 29.9% 36.1% 0.29

Abbreviation: Q, quartile.

The Values are presented as mean+SD for continuous variables and percent for categorical variables.
*ANOVA test was used for quantitative data and chi-square test for qualitative data. P<0.05 is significant.

Sociodemographic characteristics of the
study participants across quartiles of the
DLIS are presented in Table 1. The
proportion of current smokers increased in
the top quartile of the DLIS compared with
the lowest quartile. There were no significant
differences across quartiles of the DLIS in
terms of other factors.

Anthropometric measures of the study
participants across quartiles of the DLIS are
shown in Table 2. Values of anthropometric
measures were compared by ANCOVA test
controlling for age, sex, marriage status,
occupation, and education status.
Anthropometric measures did not differ
significantly along with the increase in the
DLIS.

Dietary intake of participants according to
quartiles of the DLIS are indicated in Table

12

3. The intake of added sugar, processed
meats, refined grains, and starchy vegetables
increased significantly along with the
increase in the DLIS. In contrast, intakes of
monounsaturated fats, leafy greens and
cruciferous vegetable, tomatoes, apples and
berries, deep yellow or orange vegetables and
fruit, other fruits and real fruit juices, other
vegetables, legumes, fish, poultry, red and
organ meats, high-fat dairy, low-fat dairy,
coffee and tea, nuts and other fats decreased
proportionally across quartiles of the DLIS.
No other significant difference was observed
in terms of daily food consumption among
quartiles of the DLIS.

The association of the DLIS with general and
abdominal adiposity are presented in Table 4.
The ORs of central obesity, as assessed by
WHR (>0.8 for women and >1 for men)
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across quartiles of the DLIS in the fully
adjusted model were 1.91 (95%CI: 1.21,
3.02), 1.62 (95%CI: 1.03, 2.56), and 1.25
(95%CI: 0.80, 1.97) for the second, third, and
fourth quartiles, respectively (P for trend =
0.52). The results for WHtR (>0.5) were 2.26
(95%CI: 1.24, 4.11), 1.08 (95%CI: 0.63,

1.86), and 1.38 (95%CI: 0.79, 2.39) for the
second, third, and fourth quartiles,
respectively (P for trend = 0.77). Higher
DLIS was not associated with general
adiposity (as assessed by BMI) and increased
WC, neither in crude nor in the adjusted
model.

Table 2. Anthropometric measures of Iranian adults according to quartile of the dietary and lifestyle

inflammation score (n =834).

Q1 Q2 Q3 Q4 P-
Characteristics” (n=207) (n=208) (n=211) (n=208) value™

(most anti- (most pro-

inflammatory) inflammatory)

-3.00 to -0.88 -0.87 to -0.27 -0.26 to 0.31 0.32 to 2.32
Weight (kg) 75.2+14.0 71.8+12.8 73.7+13.6 73.3+£13.9 0.222
Height (cm) 163+8.76 162+9.22 162+8.82 162+8.79 0.519
WC (cm) 91.8+12.2 93.0+13.3 92.2+12.4 91.2+11.8 0.397
WHtR (cm) 0.562+0.080 0.575+0.09 0.567+0.080 0.564+0.079 0.221
WHR 0.880+0.085 0.890+0.087 0.891+0.084 0.887+0.187 0.401
BMI (kg/m2) 28.0+4.83 27.6+7.23 27.7+4.50 28.01.7+5.47 0.748

Abbreviations: BMI, body mass index; Q, quartile; WHR, waist-to-hip ratio; WHtR, waist-to-height ratio.

*The Values are presented as mean+SD.

" Obtained from ANCOVA test controlling for age, sex, marriage status, occupation and education. P<0.05 is significant.

Table 3. Daily food consumption according to quartile of the dietary and lifestyle inflammation score

for the participants (n =834).

Daily consumption DIS QI(N=207) Q2(N=208) Q3(N=211) Q4(N=208) P-

(most anti (most pro- value*

-inflammatory) inflammatory

-3.00 to -0.88 -0.87 to -0.27 -0.26 to 0.31 0.32 to 2.32
Energy (kcal/d) 2630+1312 265143501 24504949 2537+1117 0.43
Carbohydrate (g/d) 383+191 4144880 364+148 377+181 0.63
Protein (gr/d) 89.8+41.6 86.0+68.3 85.9+38.0 83.8+38.5 0.23
Total fat (g/d) 88.1+64.9 79.8454.2 78.7+40.1 82.4+42.7 0.25
Fiber (g/d) 19.0+11.2 36.7+177 18.4+10.2 19.6+12.1 0.54
PUFA (g/d) 18.0+16.4 16.4+11.4 16.6+10.1 17.5+12.5 0.76
MUFA (g/d 30.3+48.8 24.0+21.0 23.8+13.8 25.0+14.0 0.06
Leafy greens & cruciferous 38.4+29.3 32.8427.1 27.2421.8 25.4+24.9 <0.001
vegetables (g/d)
Tomatoes (g/d) 42.3+49.4 27.6+28.3 21.8424.3 15.0+14.2 <0.001
Apples and berries (g/d) 70.4+83.5 31.5477.2 29.7+79.5 14.3+20.4 <0.001
Deep yellow or orange 95.1+96.5 38.8439.3 32.5+41.2 23.5+432.8 <0.001
vegetables and fruit (g/d)
Other fruits and real fruit 407+364 2514260 230+441 1534160 <0.001
juices (g/d)
Other vegetables (g/d) 52.3+73.6 24.6+42.3 17.8429.5 17.9+22.3 <0.001
Legumes (g/d) 74.0+117 63.5+78.9 50.8+44.5 46.8+35.3 <0.001
Fish (g/d) 1.3749.23 0.34+2.00 0.26+1.30 0.23+1.07 0.01
Poultry (g/d) 48.8+84.9 48.9+96.2 20.9455.9 15.3+50.4 <0.001
Red and organ meats (g/d) 312+341 274+464 2344293 204+193 <0.001
Processed meats (g/d) 19.6+18.0 19.1+16.2 22.0+34.6 30.9+28.1 <0.001
Added sugars (g/d) 6524655 588+342 630+463 936+1298 <0.001
High-fat dairy (g/d) 3414283 258+367 218+244 208+334 <0.001
Low-fat dairy (g/d) 22.1428.1 18.8+28.9 13.6+15.3 15.6+23.6 0.001
Coffee and tea (g/d) 8.09+24.2 6.30+15.3 3.75+8.70 4.38+20.1 0.01
Nuts (g/d) 29.9+36.7 15.5+17.2 16.2+37.1 8.90+13.0 <0.001
Other fats (g/d) 32.8+46.9 16.6+23.5 15.7+423.1 17.3+31.6 <0.001
Refined grains and starchy 486+382 445+271 468+253 596+358 <0.001

vegetables (g/d)

Data are expressed as mean £ SD.
Abbreviations: Q, quartile.

* Obtained from ANCOVA test controlling for age, sex, marriage status, occupation and education. P<0.05 is significant.
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Table 4. Association of the dietary and lifestyle inflammation score with general and abdominal adiposity
and in Iranian adults (n=834).

Q1 (N=207) Q2 (N=208) Q3 (N=211) Q4 (N=208) P
Variable (most anti (most pro trend
-inflammatory) -inflammatory *
-3.00 to -0.88 -0.87 to -0.27 -0.26 to 0.31 0.32 to 2.32
Increased WC (=88 cm for women and >102 cm for men)
Crude 1.0 1.29 (0.88-1.90) 1.19 (0.81-1.74) 1.03 (0.70-1.51)  0.99
Model 1 1.0 1.32 (0.86-2. 04) 1.21(0.74-1.87) 0.96 (0.62-1.49) 0.76
Model 2 1.0 1.34 (0.86-2.09) 1.19 (0.77-1.84) 0.98 (0.63-1.51) 0.78
Increased WHR (>0.8 for women and >1 for men)
Crude 1.0 1.84 (1.24-2.73)  1.56 (1.05-2.32) 1.35(0.90-2.01) 0.26
Model 1 1.0 1.93 (1.23-3.02)  1.66 (1.06-2.61) 1.24 (0.79-1.95) 0.54
Model 2 1.0 1.91 (1.21-3.02) 1.62 (1.03-2.56) 1.25(0.79-1.97)  0.52
Increased WHtR (=0.5)
Crude 1.0 1.68 (1.00-2.83)  1.02 (0.63-1.64) 1.13 (0.00-1.84)  0.93
Model 1 1.0 2.18 (1.23-3.88) 1.12 (0.66-1.89) 1.30(0.76-2.23)  0.85
Model 2 1.0 2.26 (1.24-4.11) 1.08 (0.63-1.86) 1.38 (0.79-2.39)  0.77
General obesity (BMI>30 kg/m?)
Crude 1.0 0.80 (0.52-1.23)  0.95 (0.62-1.44) 0.86 (0.56-1.32)  0.68
Model 1 1.0 0.79 (0.51-1.24)  0.95 (0.62-1.47) 0.85(0.55-1.32) 0.68
Model 2 1.0 0.79 (0.50-1.25)  0.93 (0.60-1.44) 0.86 (0.55-1.33)  0.67

Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio; WHtR, waist-to-height ratio.

Model I adjusted for sex, age , and energy intake.

Model 2 adjusted further for marriage status, occupation and education.
Obtained from binary logistic analysis. P<0.05 is significant.

Discussion

In this cross-sectional study of adults in
Tehran, no significant association was found
between adherence to a pro-inflammatory
diet and lifestyle with general-obesity.
However, a significant positive association
was observed between a more pro-
inflammatory diet and lifestyle with
abdominal obesity, as assessed by WHR,
either in the crude or in the maximally
adjusted model. There was also a significant
association between the DLIS and increased
WHtR, even after adjusting for potential
confounder variables.

Existing evidence suggests that adiposity
(31), especially central adiposity (32), is a
strong driver of low-grade systemic
inflammation.  Abdominal deposition of
visceral fat may play an underlying role in
these situations, because visceral adipose

14

tissue secretes many bioactive substances,
including pro- and anti-inflammatory
proteins (33). Adipose tissue is a
metabolically active endocrine organ that has
a high percentage of adipocytes and
macrophages.  These  cells  produce
inflammatory cytokines such as C-reactive
protein (CRP) (34).

However, it is recently suggested that there
might be a bidirectional relationship between
adiposity and inflammation (35), which may
lead to a vicious cycle of positive feedback
(36). Recent cross-sectional investigations
have suggested a positive association
between the inflammatory potential of the
diet and the prevalence of general and
abdominal-adiposity (20, 37-40). There is
evidence that oxidative stress can induce an
inflammatory response via activation of
transcription factors (41) and the production
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of cytokines, like TNF-0(42).
Semicarbazide-sensitive amine oxidase is an
antioxidant enzyme found in adipocytes and
is highly activated in obese subjects (43).
Higher activity of this antioxidant enzyme,
resulting from oxidative stress, can induce
adipose tissue glucose uptake (43) and
adipocyte differentiation (44). Also, low-
grade inflammation can cause insulin
resistance by transcriptional mechanisms
(45). It is purposed that insulin resistance and
hyperinsulinemia can trigger obesogenic
pathways in adipose tissue (46, 47).

Previous research has examined the
association of single components of the DLIS
with general and abdominal adiposity. A
cross-sectional study has shown that a
Western dietary pattern, characterized by
high consumption of refined grains, red and
processed meat, and soft drinks, independent
of energy intake, was associated with a
higher prevalence of general and abdominal-
obesity (48). A cross-sectional study on a
similar population in Tehran indicated that
higher adherence to a Western-style dietary
pattern including high energy-adjusted intake
of refined grains, red and processed meat, and
high-fat dairy products, had a strong positive
association with general and abdominal
obesity (49). A meta-analysis of cross-
sectional studies has also indicated that
higher red and processed meat consumption
may increase the risk of general and
abdominal obesity (50).

These findings were supported by the
findings of recent investigations that reported
a positive association between inflammatory
properties of the diet and obesity (20, 37, 38,
40). These findings suggest that the
inflammatory properties of the diet are one of
the biological pathways that may mediate the
association of dietary habits and adiposity.
About smoking, the results of previous
studies indicated that current smokers were at
Besides, in this study, 18 dietary parameters
out of 19 parameters were available for
calculating the DIS, and one parameter,
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higher risk for general (51-53) and abdominal
obesity (54-57). However, there is
inconsistent evidence (58). The association
between cigarette smoking and adiposity may
be explained by the fact that smoking
increases secretion of cortisol, a stress
hormone (59) and insulin resistance (60, 61),
as well as by the anti-estrogenic effect of
smoking (62). The present findings suggest
that the association between smoking and
adiposity may be mediated by inflammatory
pathways. There is also evidence that
supports the anti-inflammatory effects of
physical-activity and moderate exercise (63,
64). It is indicated that higher sedentary time
was associated with a higher level of
inflammation markers (65).

In the present study, we found that adopting
a more pro-inflammatory diet and lifestyle
was associated with a higher odds of central
adiposity. It is proposed that central obesity
is a Dbetter predictor of increased
inflammatory biomarkers in plasma than is
general-obesity (66). Since the BMI may
underestimate the actual amount of obesity
and body fat stores (67); therefore, how fat is
distributed in the body and central deposition
of fat may be more important than general-
obesity (68, 69).

Strengths of this study are: All measurements
were accurate because the collection of the
information was done by expert dietitians, by
using valid and reliable questionnaires and
cut-offs; relatively large sample size; and
using a new index that considers important
inflammation-related lifestyle components to
estimate the joint inflammatory properties of
the diet and lifestyle.

However, our study has some limitations that
must be considered in interpreting the results.
Because the study design was cross-
sectional, the temporal sequence and causal
relationship could not be determined.

which was the supplementary score, was
missed. Also from four lifestyle items to
calculate the LIS, two factors were not



considered. Alcohol consumption was
removed due to the religious beliefs of the
Iranian people regarding the prohibition of
alcohol consumption. Another one was BMI,
which was not included because it was part of
the study outcome. The error of measurement
and wrong classification of participants
cannot be separated from the study. Despite
adjusting several distortions in this study, the
potential  effects of the remaining
confounders were uncontrollable.

Conclusions

In conclusion, the present study indicated that
higher adherence to a more pro-inflammatory
diet and lifestyle, reflected by a higher DLIS,
was associated with a higher likelihood of
central adiposity. However, no association
was found between the DLIS and general-
obesity. Further studies with the prospective
design are needed to confirm the present
findings.
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