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Association of Diet Quality Indices with 
Household Food Insecurity in Iranian Obese 

People

Abstract
Background: Little	 evidence	 is	 existing	 about	 the	 association	 between	 dietary	
inflammatory	 index	 (DII®)	and	Alternative	Healthy	Eating	 Index	 (AHEI)	 as	a	diet	
quality	 index	 with	 food	 insecurity	 (FI).	 The	 aim	 of	 the	 present	 study	 was	 to	
determine	the	association	of	diet	quality	indices	(DII	and	AHIE)	with	household	FI	
in	Iranian	obese	people.

Method:	A	cross-sectional	study	was	conducted	among	300	obese	people	aged	
19-59	years	in	Tehran	from	July	to	October	2017.	DII	scores	were	computed	based	
on	the	overall	inflammatory	properties	of	dietary	components	using	dietary	intake	
assessed	 by	 a	 valid	 and	 reliable	 168	 items	 food	 frequency	 questionnaire.	 Diet	
quality	was	measured	using	the	Alternate	Healthy	Eating	Index-2010	(AHIE-2010).	
FI	was	measured	using	an	adapted	household	food	security	status	questionnaire.	

Results:	 The	 prevalence	 (95%	 confidence	 interval)	 of	 FI	was	 44%	 (38-49),	with	
39.7%	 of	 households	 experiencing	 FI	 without	 hunger,	 3.0%	 FI	 with	 moderate	
hunger,	and	1.3%	FI	with	severe	hunger.	In	multivariate	model,	subjects	in	the	last	
quartile	of	DII	had	higher	odds	of	FI	compared	to	the	first	quartile	[AOR	=	3.3	(95%	
CI	=1.6-7.1),	p-trend	=	0.004])	Moreover,	those	who	were	in	the	 last	quartile	of	
AHEI	had	lower	odds	of	FI	compared	to	the	first	quartile	[AOR	=	0.3	(95%	CI:	0.1-
0.6),	p	trend	=	0.001].		

Conclusions:	 Household	 food	 insecurity	 positively	 associated	 with	 a	 pro-
inflammatory	 DII	 score	 among	 obese	 people	 in	 Iran.	 Improving	 the	 food	 and	
nutrition	 security	 of	 obese	people	may	be	 a	 strategy	 to	 reduce	obesity-related	
chronic	conditions	in	this	group	of	people.	
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Introduction
Food	insecurity	is	the	state	of	being	deprived	of	consistent	access	
to	 a	 sufficient	 quantity	 of	 affordable,	 nutritious	 food	 [1].	 Food	
insecurity	 appears	 to	 be	 an	 achieved	 process	 that	 results	 in	
compromises	on	food	quality	and	followed	by	food	quantity	[2].	
It	denotes	 to	 limited	or	uncertain	ability	 to	obtain	nutritionally	
appropriate	 food.	 Food	 insecurity	 has	 been	 shown	 to	 have	 a	
positive	association	with	obesity	and	chronic	diseases	[3].	Food	
insecurity	 was	 prevalent	 in	 Iran,	 according	 to	 a	 recent	 meta-
analysis	 nearly	 one-half	 of	 the	 households	 (49%)	 experienced	
food	 insecurity	 [4].	 Evidence	 from	 epidemiological	 studies	
demonstrated	 a	 relationship	 between	 food	 insecurity	 and	 diet	
quality	[5,	6].	
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Previous studies have shown that food insecurity may lead 
to inadequate dietary intakes and nutrient deficiencies [7-
9]. Moreover, observational studies suggested that food 
insecurity may be associated with chronic disease in low-
income adults, including cardiovascular disease  (CVD), type 
2 diabetes, overweight and obesity [10,11]. A recent review 
article [12] also demonstrated that household food insecurity 
significantly increased the odds of type 2 diabetes in adults. This 
is due to the fact that nutrient-dense foods, such as fruits and 
vegetables, are often more expensive and less available in lower-
income neighborhoods in comparison to processed foods [13]. 
Therefore, food insecure individuals adhere to this unhealthy 
eating behavior which subsequently leads to an increased total 
energy intake, which can lead to the accumulation of visceral fat, 
and later chronic disease outcome. According to a recent study, 
although, the price of vegetables in Iran is not as expensive as 
that of developed countries, people prefer to consume other 
calorie dense foods than healthy foods [14]. 

Most chronic diseases could involve inflammation; therefore, one 
of the proposed dietary indices that can assess this inflammation 
is the dietary inflammatory index (DII®). DII measures the 
inflammatory potential of a diet based on the overall inflammatory 
properties of dietary components. Consequently, our hypothesis 
was that higher DII scores (more pro-inflammatory diet) might be 
associated with increased food insecurity. 

Although recently Bergmans RS, et al. [15] explored the 
association between food insecurity and DII, the report has 
been limited to those with lower-income US adults. To our 
knowledge, no studies have been examined the association 
between household food insecurity and DII among obese people 
in Iran. Since obesity is a risk factor for obesity-related chronic 
conditions, an assessment of the distribution and relationship 
of household food security status with DII among obese people 
can have wide-ranging public health benefits to design the most 
effective strategies to improve the food and nutrition security 
situation of this group of people. Therefore, the aim of the 
present study was to determine the association of household 
food insecurity with dietary inflammatory index in Iranian obese 
people.

Material and Methods
Data for this study were collected from a cross-sectional study 
using a random sample of 300 Tehrani obese individuals in 
the South area of Tehran from July to October 2017. Using a 
stratified random sampling technique ten public health canters 
were selected from 33 public health centres found at the 
Southern area of Tehran. Followed by a probability proportional 
to their population obese people were randomly selected from 
the sampling frame of a telephone directory database from the 
nearby health centre. Finally, study participants were recruited 
via a phone call to come to the nearby cluster. When there were 
two eligible obese individuals in the household, only one person 
was invited randomly. In case, there was no eligible person in 
the selected household, the next household was contacted. 
Inclusion criteria were as follows: age between 19-59 years, had 
BMI of ≥ 30 kg/m2 and lived in the area for 6 months and more. 

Enough sample size was calculated based on WHO estimated 
the prevalence of obesity in adults of Iran (26.1%) [16]. Ethics 
Committee of Tehran University of Medical Sciences (TUMS) 
approved the study (Ethical Approval code: IR.TUMS.VCR.
REC.1396.2157). All participants completed a written informed 
consent before entering the study.

Dietary Intake Assessment 
Dietary intake of participants was assessed using a validated 
168-item semi-quantitative FFQ [17]. The FFQ consisted of a list 
of foods with standard serving sizes. Participants were asked to 
report their frequency and amount of each food item consumed 
during the previous year. Portion sizes of the consumed foods 
were converted to grams using household measurements [18]. 
Nutritionist IV software was used for the nutrient analysis of the 
diets. The database of this software was modified for Iranian 
foods. Then, all items were converted to daily intakes of grams. 
Dietary data from the FFQ were used to calculate the DII. 

Dietary inflammatory index
DII was calculated using the method proposed by Shivappa 
N, et al. [19] by which the design and development of these 
method have been described elsewhere [19]. The goal for 
developing the DII score was to measure the inflammatory 
potential of a diet based on the overall inflammatory properties 
of dietary components. The details of development of DII is 
described by Shivappa, et al. elsewhere [19]. High sensitivity 
CRP measurements were used to examine construct validity of 
the DII in a longitudinal cohort using multiple (up to 15) 24-hour 
dietary recall interviews and up to five 7-day dietary recalls.  The 
DII was subsequently validated in four studies among different 
populations with a variety of inflammatory biomarkers (i.e., 
interleukin, IL-6, hs-CRP, fibrinogen, homocysteine and TNF-α) 
[20-25]. In this updated version of the DII, 1,943 articles were 
reviewed and scored. Forty-five food parameters, including 
foods, nutrients, and other bioactive compounds, were identified 
based on their inflammatory effect on six specific inflammatory 
markers, including CRP, IL-1β, IL-4, IL-6, IL-10 and tumor necrosis 
factor (TNF)-α. A regionally representative world database 
representing diet surveys from 11 countries was used as a 
comparative standard for each of the 45 parameters (i.e. foods, 
nutrients, and other food components).  Intake values from this 
database were used to calculate the DII scores. This is explained 
in more detail in the DII Methods paper [19]. Briefly, a standard 
mean for each parameter from the representative world 
database was subtracted from the actual individual exposure 
and divided by its standard deviation to generate Z scores. These 
Z scores were converted to proportions (thus minimizing effects 
of outliers/right- skewing).   These values were then doubled 
and 1 was subtracted to achieve symmetrical distribution with 
values centered on 0. The resulting value was then multiplied by 
the corresponding inflammatory score for each food parameter 
and summed across all food parameters, to obtain the overall 
DII score. Using the FFQ, we calculated the DII based on energy-
adjusted intake of the 32 single food   parameters of the 45 
possible food parameters that were available from the FFQ using 
the energy density approach, which calculated the DII per 4184 
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kJ (1000 kcal) of energy [26]. Positive values represent a pro-
inflammatory diet, whereas negative values represent an anti-
inflammatory diet. DII scores range from -8.87 (maximally anti-
inflammatory) to 7.98 (maximally pro-inflammatory).

Food Insecurity Measurement
Household food insecurity was measured using the validated 
18 items household food security status (HFSS) questionnaire 
for Iran [27]. The food security score of each participant was 
calculated by its standard method according to the number 
of positive responses in this questionnaire [28]. Based on the 
USDA cut off, subjects were divided into 4 groups: Food Secure 
(scored 0-2.2), food insecure without hunger (scored 2.4-4.4), 
food insecure with moderate hunger (scored 4.7-6.4), and food 
insecure with severe hunger (scored more than 6.6). The HFSS 
score was constructed by adding the total values of the 18 
questions food security scale values ranging from 0.0 to 9.3, with 
higher numbers representing a greater level of food insecurity. 
However, in the present study for the regression analysis, we had 
merged food insecurity with moderate and severe hunger groups 
into one group, food insecurity with hunger because the number 
of participants in these categories was very small. 

Assessment of covariates
Covariates for the present study were identified using the existing 
knowledge base, including the investigative team's knowledge 
and published literature, and included BMI, demographic, 
socioeconomic status, and health habit information variables 
including age, sex, physical activity level (measured as light, 
moderate, and vigorous physical activity), and history of chronic 
disease (yes/no). BMI was categorized in to three groups; Obese 
I (BMI 30.00-34.99 kg/m2), Obese II (BMI 35.00-39.99 kg/m2), and 
Obese III (BMI ≥40 kg/m2).

Statistical analyses
Normal distribution of continuous variables was checked by 
Kolmorov-Smirnov test.   Categorical and continuous variables 
were presented as a number (percentage) and mean (SD), 
respectively.  Association of categorical variables with household 
food insecurity were assessed using ×2 test. The ANOVA test was 
used to compare continuous variable with normal distributions 
across food security status. The Kruskal-Wallis test, the non-
parametric test that is equivalent of the one-way ANOVA, was 
used. Additionally, the linear association of DII quartile with 
continuous variables was assessed using ANOVA test of linearity. 
Multinomial logistic regression models were applied to find 
determinates of outcome variables (household food insecurity) 
using univariate and multivariate models. In the multivariate 
model, we included those variables that were significantly 
associated with the outcome variables at the p ≤ 20 level in 
the univariate model [29]. Association between independent 
variables with household food insecurity was assessed using 
univariate and multivariate binary logistic regression.   Results 
of binary and multinomial logistic regression was presented as 
odds ratios (OR) with 95% confidence intervals (CI). Quartile of 
DII was considered as continuous and categorical variable.   In 
the categorical form of DII quartile, we compared fourth quartile 

with the first quartile in all analysis and in the continuous form, 
OR was calculated for per quartile increment. P-values <0.05 
was considered as statistically significant. All analyses were 
performed using Stata (release 11.2 for Windows, Stata Corp LP).

Results
The sample was predominantly female with average age and 
BMI of 42.9 years and 34.2 kg/m2, respectively. The majority of 
the household head was male. Around 68% of participants were 
unemployed, and 58% of the participants were physically inactive.  
Food secure households tend to have completed educational 
level more than and equal to high school, and food insecure 
without hunger participants tend to be older. The average DII 
score was -0.33 ranging from a minimum of -4.42 to a maximum 
of 3.34. There were significant differences among household food 
security status by age, educational level; socioeconomic status, 
physical activity level, and DII score. However, food security 
status did not vary by sex of household head, occupation, marital 
status and BMI among groups (Table 1).

The prevalence of FI in 300 households was 44%, with 39.7% 
of households experiencing FI without hunger, 3.0% FI with 
moderate hunger, and 1.3% FI with severe hunger. Compared 
with participants in the first quartile (i.e. most anti-inflammatory), 
those in the fourth quartiles (most pro-inflammatory) of DII score 
was more likely to be FI (51% vs 25%, p=.001), and participants in 
the lowest quartiles of DII score had a higher prevalence of food 
security. There was a significant trend observed in the prevalence 
of household FI with increasing quartiles of DII score (Figure 1). 

Kruskal-Wallis results indicated that significant differences 
were observed on the intake of components of DII score among 
household food security status, except for anti-inflammatory 
food parameters, i.e. vitamin A, vitamin B6, vitamin C, vitamin 
D, and pro-inflammatory food parameter, Iron. Compared 
to the two levels of food security, i.e. food secure and food 
insecure with hunger, those with food insecure without hunger 
had a lower intake of several anti- and pro-inflammatory food 
parameters (Table 2).

A multinomial logistic regression was performed to model the 
relationship between household FI and the DII score. The analysis 
showed that FI without hunger was positively associated with 
higher DII quartile (Q4) [AOR = 3.3 (95% CI =1.6-7.1), p trend = 
0.004). Similarly, FI without hunger was positively associated 
with DII score (continues) [AOR = 1.5 (95% CI: 1.2-1.9). However, 
FI without hunger was negatively associated with greater 
adherence to higher AHEI-2010 score [AOR = 0.3 (95% CI: 0.1-
0.6), p trend = 0.001] after adjusting for potential covariates 
(Table 3).

Discussion
The results of the present cross-sectional study showed that food 
insecurity significantly associated with higher DII score. Precisely, 
food insecure household without hunger was positively associated 
with higher DII score (most pro-inflammatory) independent of a 
wide range of potential confounders. Moreover, food insecure 
household without hunger was inversely associated with greater 
adherence of higher AHEI-2010 among obese individuals. These 
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Characteristics All
(n=300)

Food security status p
Food secure 

(n=168)
Food insecure 

without hunger 
(n=119)

Food insecure with 
moderate hunger 

(n=9)

Food insecure with 
severe hunger (n=4)

Continues variablea

Age (year) 42.9±  10.9 40.9±10.6 45.7±10.6 41.4±12.5 41.0±11.5 0.003
DII Score -0.33±1.60 -0.59±1.67 0.09±1.39 -0.93±1.93 -0.49±.93 0.002
AHEI-2010 Score 66.1± 10.5 67.8± 10.3 62.9 ±9.5 75.9 ±14.1 68.2± 10.1 <0.001
BMI (kg/m2) 34.2±3.9 34.2±3.9 34.2±3.8 34.5±4.4 32.6±2.8 0.87
Categorical variablesb

Sex, % female 254(84.7) 147(87.5) 95(79.8) 8(88.9) 4(100.0) 0.26
Sex of household head, % male 272(90.7) 156(92.8) 105(88.2) 7(77.8) 4(100.0) 0.27
Educational level, % ≥ high school 209(69.7) 123(73.2) 81(68.1) 3(33.3) 2(50.0) 0.05
Occupation, % unemployed 205(68.3) 122(72.6) 72(60.5) 8(88.9) 3(75.0) 0.08
Marital Status 0.27
Single 23(7.7) 10(5.9) 13(10.9) 0(0.0) 0(0.0)
Married 261(87.0) 151(89.9) 99(83.2) 7(77.8) 4(100.0)
Divorced 1(0.3) 1(0.6) 0(0.0) 0(0.0) 0(0.0)
Widowed 15(5.0) 6(3.6) 7(5.9) 2(22.2) 0(0.0)
Physical Activity Level 0.003
Low PA 174(58.0) 93(55.3) 80(67.2) 1(11.1) 0(0.0)
Moderate PA 116(38.7) 69(41.1) 36(30.2) 7(77.8) 4(100.0)
High PA 10(3.3) 6(3.6) 3(2.5) 1(11.1) 0(0.0)
Socio-Economic Status 0.002
Lower SES 68(22.7) 41(24.4) 18(15.1) 6(66.7) 3(75.0)
Middle SES 165(55.0) 87(51.8) 75(63.0) 2(22.2) 1(25.0)
Higher SES 67(22.3) 40(23.8) 26(21.8) 1(11.1) 0(0.0)
DII quartiles 0.003
Q1 75(25.0) 56(33.3) 16(13.4) 3(33.3) 0(0.0)
Q2 75(25.0) 42(25.0) 28(23.5) 2(22.2) 3(75.0)
Q3 75(25.0) 33(19.6) 39(32.8) 3(33.3) 0(0.0)
Q4 75(25.0) 37(22.0) 36(30.2) 1(11.1) 1(25.0)
AHEI-2010 Quartiles 0.001
Q1 81(27.0) 34(20.2) 45(37.9) 1(11.1) 1(25.0)
Q2 72(24.0) 44(26.2) 28(23.5) 0(0.0) 0(0.0)
Q3 76(25.3) 41(24.4) 31(26.0) 2(22.2) 2(50.0)
Q4 71(23.7) 49(29.2) 15(12.6) 6(66.7) 1(25.0)
aFor continues variables p Values were obtained by ANOVA and values are presented as means ±SD
bFor categorical variables p values were obtained by chi-squared test and values are presented as n (percent)

Table 1. Comparison of socio-demographics and socio-economic characteristics between the different categories of Food security status.

 

Figure 1. Prevalence of household food insecurity by quartiles of DII score among study participants  
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Figure 1 Prevalence of household food insecurity by quartiles of DII score among study participants.
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results support the hypothesis that food insecurity status may 
influence the inflammatory pathways which associated with 
chronic disease due to diet quality [30]. 

The possible mechanisms that determined food insecurity 
lead to obesity and obesity-related chronic diseases were that 
individuals with scare resource are limited in their food choices, 

DII Component Food secure
(n = 168)

Food insecure without hunger (n 
= 119)

Food insecure with hunger (n 
= 13)

p

Median IQR Median IQR Median IQR
Total energy (kcal) 2787.7 3488.0 2226.4 2811.3 2853.7 3395.4 <0.001
Carbohydrate (g) 352.7 441.2 296.9 353.1 384.3 429 <0.001
Protein (g) 85.2 103.2 77.9 89.6 83.2 91.4 0.005
Fat (g) 118.3 148.2 88.6 118.9 109.9 162.3 <0.001
Fiber (g) 52.3 71.3 39.6 51.0 55.5 78.1 <0.001
Cholesterol (mg) 201.2 300.9 192.9 293.8 123.5 204.1 0.02
Saturated fat (g) 32.4 46.7 22.9 36.8 28.2 44.0 <0.001
MUFA (g) 42.9 52.7 31.3 42.3 42.8 62.8 <0.001
PUFA (g) 26.8 35.8 17.5 27.0 30.9 44.2 <0.001
n-3 PUFA (g) 1.5 2.2 1.0 1.7 1.1 1.9 <.001
n-6 PUFA (g) 0.02 0.05 0.04 0.09 0.00 0.01 0.01
Niacin (mg) 24.7 29.8 22.7 25.7 25.6 30.1 0.01
Riboflavin (mg) 2.1 2.7 1.9 2.1 2.1 2.5 <0.001
Thiamin (mg) 2.2 2.8 1.8 2.2 2.4 3.2 <0.001
Vitamin A, RAE (ug) 658.4 951.1 626.5 769.1 562.4 892.8 0.09
Vitamin B6 (mg) 1.8 2.2 1.8 2.0 1.8 1.9 0.18
Vitamin B12 (ug) 3.6 5.5 2.9 4.3 2.5 5.7 0.002
Vitamin C (mg) 117.8 173.0 109.9 155.2 98.5 195.9 0.49
Vitamin D (ug) 1.8 2.6 1.6 2.6 1.1 2.2 0.29
Vitamin E (mg) 17.6 31.2 12.7 20.4 31.5 44.2 <0.001
Iron (mg) 34.1 46.8 33.9 52.2 48.9 55.0 0.58
Magnesium (mg) 464.3 576.7 388.1 471.7 463.9 601.7 0.002
Zinc (mg) 12.9 15.9 11.0 13.2 12.6 15.1 <0.001
Folate (ug) 633.2 729.2 553.4 649.1 625.8 745.4 <0.001
Selenium (mg) 133.9 178.1 114.2 138.2 157.1 193.0 <0.001
The median and interquartile range (IQR) for continuous variables
pValues were obtained by Kruskal-Wallis rank test

Table 2.  Median and Inter-quintile range (IQR) for DII score components by food security status among study participants.

Quartiles of DII † DII quartile (per one 
quartile) ‡Q1 Q2 Q3 Q4

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
HFI status
FI without hunger 1 2.2(1.0-4.7)* 3.9(1.9-8.4)* 3.3(1.6-7.1)* 1.5(1.2-1.9)*
FI with hunger 1 1.8(0.4-8.8) 1.1(0.4-8.7) 0.6(0.1-4.6) 0.8(0.5-1.5)

Quartile of AHEI-2010† AHEI-2010 quartile 
(per one quartile) ‡

HFI status
FI without hunger 1 0.4(0.2-0.9) 0.5(0.3-1.1) 0.3(0.1-0.6)* 0.7(0.6-0.9)*
FI with hunger 1 1.4(0.2-8.2) 1.4(0.2-8.6) 1.6(0.3-9.3) 1.5(0.8-2.8)
Model (AOR): Adjusts for age, sex, education status, occupation and socioeconomic status.
Note: Reference category for Household food security status is food secure; and for DII score quartile 1.
Abbreviations: HFI- Household food security status, FI- Food insecure, DII- Dietary inflammatory index, AHEI-2010 Alternate health eating index.
*Significant association (p<.05)
†DII/AHEI-2010 quartiles considered as categorical variable, ‡ DII/AHEI-2010 quartiles considered as continuous variable.

Table 3.  Odds ratios and 95% confidence intervals for the association between household food insecurity with dietary inflammatory index and AHEI-
2010 Score estimated by multinomial logistic regression.

and they usually adhere to unhealthy eating behavior such as 
consuming processed foods, which are inexpensive and highly 
accessible [31]. In addition, individuals living in food insecure 
household consume less fruit and fewer vegetable than their 
food secure counterparts do. Furthermore, food insecure 
individuals are worried about feeding themselves and/or families 
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adequately, which can increase stress, anxiety, and depression 
level [32]. Subsequently, these factors may contribute to 
an increased intake of total energy, which can result in the 
accumulation of visceral fat, and subsequent chronic disease 
outcome [33].

Although food insecurity is prevalent in Iranian households, the 
reported rate of food insecurity in the present study was less than 
that of studies using similar categories of food security status for 
the period 2014 to 2017 (44% in our sample vs. 54.4%˗65.2% 
in the metropolitan Tehran) [34-37]. The possible reasons 
for the variation in the prevalence of food insecurity reported 
in different studies are socioeconomic, social and cultural 
differences between participants, type of participants included 
in the study and area of the study. The economic crisis and rapid 
increase in food prices may also contribute to this variation in the 
previous studies. Inconsistent to our findings, previous studies 
have shown that food insecurity has been associated with age, 
educational level, socioeconomic status, employment status, and 
physical activity level [27,35,38].

Several studies showed that food insecurity inversely associated 
with diet quality indices, i.e. Health eating index-2005 (HEI-
2005), AHEI-2010 scores, dietary diversity score, and adherence 
to Mediterranean diet score [39-41]. These results are consistent 
with our findings that food insecure without hunger negatively 
associated with higher AHEI-2010 score. Food insecure household 
less likely to consume healthy diets such as fruits, vegetables, 
whole grains, chicken, meat, and fish, but consumed a greater 
percentage of energy from energy-dense foods than food secure 
households consumed [41-45]. However, in NHANES 1999-
2008 cross-sectional study of pregnant women, no association 
was found between household food insecurity and dietary 
quality measured by Alternate Healthy Eating Index modified 
for Pregnancy (AHEI-P) [46]. Similarly, in the Mississippi Delta 
study, after controlling for potential confounders no association 
observed between household food insecurity and healthy eating 
index [6]. These discrepancies accounted for the different 
methods for measuring household food security status, variability 
on the sample size and study population included, differences on 
the tool used for gathering dietary information. 

The results of the current study, differences in mean intake of 
DII score components among the food security status, are similar 
to those of Bergmans RS, et al. [15]. In their study, compared 
with food secured households, those in low or very low food 
security status consumed low vitamin A, vitamin B6, and 
vitamin C. Similarly, Kim HJ, et al. [44] revealed that mean daily 
intakes of vitamins and minerals, as well as weekly consumption 
frequencies of fruits and vegetables, were significantly lower in 

food insecure adults compared with food secure households. 
Fruit and vegetables are very rich in anti-oxidants and other 
anti-inflammatory phytochemicals. Fruits and vegetables are 
good sources of vitamins and used as the components of the 
anti-inflammatory food parameters. Low intake of these anti-
inflammatory food parameters and higher consumption of 
the pro-inflammatory food parameters may contribute to the 
observed association. Thus, the optimal consumption of fruits 
and vegetables may contribute to the decreased risk of obesity 
and its related complications.

The findings of a significant association between household FI 
and DII in this study confirmed those of Bergmans RS, et al. [15] 
who assessed the associations between food security status and 
dietary inflammatory potential within lower-income adults. Their 
results revealed that household in very low food security status 
has been associated with higher DII (pro-inflammatory) score 
[15]. Previous epidemiological studies also have shown that food 
insecurity has been associated with increased inflammation, 
which increases the odds of obesity and obesity-related chronic 
diseases [3,30,41]. Findings also demonstrated that food 
insecurity has been associated with higher BMI, lower quality of 
life, lower self-efficacy, and depressive symptoms [3,40,47].

The present study had some limitations, which should be 
considered when interpreting the results. First, the study could 
not determine causality due to the cross-sectional nature of 
the study. Therefore, a direct causal inference could not be 
made. Second, because participants were asked to report their 
frequency and amount of each food item consumed during the 
previous year using FFQ; although it has been validated, there 
might have been recalling bias. However, to minimize any errors, 
an experienced nutritionist interviewed participants. 

In conclusion, the results of the present study present food 
insecurity significantly associated with higher DII score. Indeed, 
food insecure household without hunger was positively 
associated with most pro-inflammatory DII score compared with 
food secure households independent of a wide range of potential 
confounders. Additionally, food insecure obese individuals scored 
lower AHEI-2010 than food secure adults. These findings highlight 
the need for a greater focus on advocacy and policy action to 
increase social supports and improve food and nutrition security 
of obese Iranian people. In addition, interventions are warranted 
to improve the dietary quality of obese people by promoting 
optimal consumption of healthy foods, with increasing the intake 
of fruits and vegetables.  Further longitudinal research is needed 
to better understand the underlying biological mechanisms 
for the association of food insecurity with diet quality and 
inflammation.
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