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Food insecurity can contribute to health and nutrition problems. Thus, determining its associated
factors seems necessary in all societies.

6 Sep 2018 FIESE The current this study determined the food insecurity, C-Reactive Protein (CRP) and some socio-
29 Nov 2018 : economic factors in type 2 diabetic patients in Minoodar and Shohada comprehensive health centers of Qa-
Olkeb2019 .  2vinin2016.

[VIETEEE This case-control study was performed on 200 type 2 diabetic patients with an average age of
47.118.2 and 200 healthy individuals with an average age of 46.318.6.Food security was determined using the
Household Food Security Questionnaire. Data from anthropometric, was collected, Biochemical factors were
assessed using a blood test and Physical activity was measured using International Physical Activity question-
naire (IPAQ). Chi-square test to determine the relationship between independent qualitative variables and
independent T-test to determine the relationship between quantitative variables for the comparison of mean
for two independent groups of the Man-Vinet test and Kruskal-Wallis test for meaningful differences in gen-
eral characteristics. Moreover, multivariate logistic regression was used to moderate the effects of misleading
variables and software N4 for data analysis. The minimum significant difference was considered to be less
than 0.05.

[FITEE The Mean#SD age of the patients and healthy subjects were 47.1+8.2 and 46.8+3.6, respectively.
There was a significant correlation between food insecurity and socio-economic variables affecting type 2
diabetes. Food insecurity in the case group was significantly associated with fasting blood glucose (P=0.02)
and inflammation factor (CRP) and WBC (P<0.001).

[TTRITERT Increased food insecurity was associated with enhanced inflammation and type 2 diabetes; there-

Type 2 diabetes, Food fore, health planners should pay attention to reducing food insecurity in the community, especially in people
insecurity, Inflam- with type 2 diabetes. This could be achieved by improving the economic situation and modifying household
mation ¢ food patterns.
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1. Introduction

iabetes mellitus is a group of metabolic disor-

ders associated with increased blood glucose

level. This increase is due to the impaired

secretion of insulin, insulin function, or both

[1]. Food security indicates that all people at
all times have access to adequate nutritionally designed foods
to ensure healthy and active living, as well as to ensure people
can access convenient food through approved methods [3-5].
The high prevalence of food insecurity and type 2 diabetes
have been reported in Iran. Moreover, no study has been con-
ducted in Iran on the relationship between the inflammatory
factor and food insecurity. Thus, the present study examined
the association of food insecurity, inflammation and some so-
cioeconomic factors with type 2 diabetes.

2. Methods and Materials

In this study, 400 middle-aged individuals participated from
Qazvin Province, Iran. Of whom, 200 were enrolled into the
case group, including those with type 2 diabetes diagnosed
with diabetes by a diabetic specialist. They had an electronic
medical record since 2016. They also received a long-term
treatment under the supervision of a diabetic specialist. In ad-
dition, 200 individuals were enrolled into the control group.
This group included healthy individuals who were randomly
selected via random sampling method from the comprehen-
sive health centers of Shohada and Minoodar in Qazvin in
2017 and were homogenized in terms of age and gender.
Considering the significance level of 5% and power of at least
90%, the sample size was estimated to be 200 for each group
based on Najibi and Khosravi study [25, 26].

The inclusion criteria were the age range of 30-60 years, the
lack of metabolic, infectious and inflammatory diseases, no
estrogen hormones consumption (both study groups), type 2
diabetes (with a fasting blood glucose standard of >126 mg/
dL ) and no changes in the treatment method and medications
regimen over at least two months (case group). Exclusion cri-
teria included pregnancy and lactation, refusing to participate
in the research, and people with a specific diet or diet changes
over the past 2 months due to the history of heart diseases or
heart strokes, cancer, and acute renal diseases.

The patients were tested at Shohada Health Center Lab. The
latest biochemical tests data including fasting blood glucose
and lipid profile were reviewed from the patient's records and
recorded in a questionnaire. Household food security was
assessed using the Household Food Security questionnaire
entailing 18 items [19]. The validity and reliability of men-

tioned questionnaire have been surveyed in Rafiei et al. study
[20]. All the questionnaires were completed using interview
method by a trained person. By the Bikel method, the subjects
were divided into 4 groups based on their obtained scores of
this questionnaire [21] involving food secure, food insecure
without hunger, food insecure with moderate hunger and food
insecure with severe hunger.

The physical activity level was measured by the Interna-
tional Physical Activity Questionnaire (IPAQ) through con-
ducting interviews with the subjects. This questionnaire con-
tains questions that examine a person's physical activity level,
which classifies the level of individuals' physical activity into
three weak, moderate and severe levels. This questionnaire
has been used in various studies in Iran, which its validity and
reliability have been previously reported [22].

Chi-squared test was applied to determine the relationship
between the independent qualitative variables and the Inde-
pendent Samples t-test was used to determine the relationship
between the quantitative variables. For the comparison of
mean scores of the two independent groups, the Mann-Whit-
ney U test was used. The Kruskal-Wallis test was applied to
explore the significant differences in general characteristics
based on variance quartiles. Additionally, multivariate logis-
tic regression was used to moderate the effects of misleading
variables and software N4 was applied for data analysis. The
minimum significant difference was considered to be <0.05.

3. Results

No significant difference was observed between the two
groups in terms of age, gender, marital status, household
dimension, and the occupational status. The two groups
were significantly different with respect to the occupation
(P=0.005), economic status (P<0.001), education (P=0.01),
number of items of life (P<0.001), and Body Mass Index
(BMI) (P<0.001). The prevalence of food insecurity was
24.9% and 71%, in the control and case groups, respectively.
Of which, 65.5% were food insecure without hunger, 3.5%
were food insecure with moderate hunger and 2% were food
insecure with severe hunger.

The prevalence of food insecurity in the case and control
groups was significantly different (P<0.001). The level of
blood glucose in food insecure individuals was 1.16 times
higher than that of food secure individuals, which this differ-
ence was significant (P=0.02). There was no statistically sig-
nificant difference between the insecure food and secure food
groups with regards to the serum level of lipid profiles and
blood pressure (P<0.05). The rate of inflammatory factors in
food insecure individuals were significantly higher than those
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of food secure individuals (P<0.001) based on the results of
final model of logistic regression.

The final independent variables affecting type 2 diabetes were
food insecurity, BMI, occupational status of the individual re-
sponsible for household food supply, number of items of life
, economic status, and education. Logistic regression model
demonstrated that by moderating the effect of confounding
variables (assuming the effect of other variables to be constant),
the insecure food people were 4.74 times more overweight than
secure food subjects, and obese people faced the risk of type 2
diabetes 1.13 times more than normal individuals.

The risk for type 2 diabetes is 3.5% higher in unemployed
individuals responsible for houschold food supply (often
themselves or their spouses), compared to those who are em-
ployed. Moreover, the risk for type 2 diabetes in households
with fewer than 3 items of life is 1.78 times more than those
who have more than 3 items of life. Additionally, households
with a weak and average economic status experience the risk
for type 2 diabetes for 1.66 times more than those households
with good economic status. Furthermore, the risk for type 2
diabetes in households with a diploma and sub-diploma is
1.02 times more than higher-educated households.

4. Conclusion

The present study, conducted on the middle-aged people in
Qazvin City, showed a significant direct relationship between
food insecurity and type 2 diabetes. About 71% of people
with type 2 diabetes and 24.9% of the controls showed mild
to severe insecurity, so there was a statistically significant
relationship between type 2 diabetes and food insecurity.
Based on the association between food insecurity and type
2 diabetes, the prevalence of diabetes in food secure groups,
mild food insecure, and severe food insecure groups were
respectively 11.7%, 10%, and 16.1%. After adjusting for the
factors related to social demography and physical activity, it
was found that the prevalence of diabetes is higher within in-
dividuals with severe food insecurity compared to those with
mild food insecurity and those without food insecurity [24].

Kendall et al. reported that underlying causes such as the
low economic status and food insecurity make people spend
less on food, reduce their food intake, and change the type of
food they consume. Therefore, food diversity decreases and
the consumption of high-calorie foods increases [27]. These
high-calorie foods include refined grains, trans or saturated
fat, which are nutritionally low in quality and cheaper than
their counterparts with the same calorie [39].

These nutritional patterns will result in obesity, high blood
pressure, increased blood lipids, and diabetes. There was a

significant relationship between type 2 diabetes and poor
economic status. In some studies, food insecurity has been
proven to have a significant relationship with the economic
level [40]. In general, the findings of the present study can be
justified. That is unfavorable socioeconomic status can lead
to limited access to nutrients and energy. This condition can
scare people of food shortage, lack of choice, and inevitable
change in food habits, all due to economic constraints, which
is another aspect of food insecurity.

The level of fasting blood glucose demonstrated a signifi-
cant positive relationship with food insecurity. Drewnowski
et al. stated that food-insecure people eat cheap foods that are
inadequately nutritious though they have a high energy den-
sity [41]. There was a significant positive correlation between
CRP level, WBC count, and food insecurity. Gowda et al.
demonstrated that diet patterns and dietary preferences would
change within insecure people due to nutritional deficiencies
and inadequate energy intake, [42].

The results of this study may indicate that food insecure in-
dividuals are more susceptible to inflammation, which may
lead to noncommunicable diseases such as diabetes, hyper-
tension, and cardiovascular disease. The present study is the
first case-control study in Iran that investigated food insecuri-
ty and inflammatory factors. These factors can be mentioned
as the strong points of this study and can serve as a basis for
further research. Another strong point is adjusting the effect
of potential confounding factors in multivariate regression
logistic models.
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