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Summary. Objective: There is a little evidence about association of cardiovascular diseases and food insecurity. 
This study was designed to examine the association of food insecurity and myocardial infarction (MI) in a 
sample of newly diagnosed cases in northern Iran. Methods: In this frequently matched case control study, 100 
new MI cases (incident case) as a case group were compared with 100 persons as a control group matched 
by age, sex, and area of residence. Eighteen-item household food security questionnaire which is designed by 
United States Department of Agriculture (USDA) was used for assessing of food insecurity. The collected 
data was analyzed using Stata software by Logistic regression model. Results: After adjusting for the potential 
confounder variables including education, family history of MI, hypertension and smoking, multivariate lo-
gistic regression model showed that food insecurity was significantly associated with MI (OR=1.23, 95% CI: 
1.09-1.40, P=0.001). Conclusions: The present study has shown that food insecurity is a significant predictor 
of MI and the odds of MI in food insecurity is higher than food secure cases. 
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O r i g i n a l  A r t i c l e

Introduction

The Millennium Development Goals (MDGs) 
are eight international development goals to be 
achieved by 2015 (1). One of the main objectives of 
MDGs is poverty reduction (2), particularly, Sustain-
able Development Goals 2 (SDG2) which is projected 
by the Open Working Group calls for finishing hun-
ger, achieve food security and improved nutrition, and 
promote sustainable agriculture (2). 

Food security exists when all people at all times, 
have physical, social and economic access to sufficient, 
safe and nutritious food to meet their dietary needs 
and food preferences for an active and healthy life 
(3,4). According the report of the Food and Agricul-

ture Organization (FAO), about 795 million people 
in the world (with prevalence rate of 10.9%) were es-
timated to be undernourished in 2014–16; of which, 
779.9 million live in developing region and 14.7 mil-
lion in developed regions. A majority of 18.9 million 
of them live in Western Asia (5).

Cardiovascular disease (CVD) is the main cause 
of death worldwide (6,7). Due to the “Global Burden 
of Disease study in 2010” estimation, nearly 30% of 
all deaths worldwide were caused by CVD (8). CVD 
is also the frequent cause of death in Iran (9) and it is 
cause of more than 40% of death in Tehran, capital city 
of Iran (10). When reviewing the literature, there is a 
little evidence about association of CVD with food in-
security. For example Ford in his cross sectional study 
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(11), found that people with low food security have 
an evidence of increased risk of 10-year cardiovascular 
disease. On the other hand, there is some evidence for 
association of food insecurity with CVD risk factors 
including hyperlipidemia, hypercholesterolemia, high 
blood pressure, smoking and blood glucose (12-16). 
Therefore, this study was aimed to assess the associa-
tion of food insecurity with myocardial infarction (MI) 
in newly diagnosed cases in northern Iran. 

Materials and methods

Participants
This was a frequently matched case-control study 

performed in Mazandaran, a province in the North of 
Iran. In this study, frequency matching was conducted 
by age, sex, and area of residence between case and 
control groups.

Our study population included 86 men and 14 
women in both case and control groups. Participants 
as a case group included men and women with the first 
occurrence (incident cases) of MI admitted to hospi-
tals such as Imam Reza in the city of Amol, Ayatol-
lah Rouhani in the city of Babol, and Fatima Zahra in 
the Sari city. Subjects referred to the outpatient clinics, 
physiotherapy, and health center without cardiovas-
cular disease, diabetes, hyperlipidemia, hypertension, 
and other conditions that lead to a change in usual diet 
or lack of recalling consumable diet were considered a 
control group. Inclusion criteria were lack of a history 
of cardiovascular disease, diabetes, hyperlipidemia, hy-
pertension, having any special diet in the last 2 months, 
and any disease leads to a lack of reminders (such as 
Alzheimer). Lack of contribution by the end of ques-
tioning was the exclusion criterion. The sample size for 
each group (with type one error 0.05 and power of 80 
%) was estimated about 100 patients considering a pi-
lot study conducted on 20 patients with a first MI as 
the case group and 20 healthy subjects as controls in 
which prevalence of food insecurity in case and control 
group were estimated 0.50 and 0.25 %, respectively. 

General Information and the status of food in-
security were investigated using public questionnaires 
of general demographic characteristics, and socioeco-
nomic factors and household food insecurity, includ-

ing 18 items attributed to the United States Depart-
ment of Agriculture (USDA) (17), respectively. In this 
study, to assess food security, the questionnaire used 
was USDA (18 items), which in previous studies has 
been validated in Iran (18-20). This tool investigates 
household food insecurity in the past 12 months. In 
this study, the questionnaires were completed by inter-
view. Based on the method of Gray Bickel et al. (21), 
scores were assessed. Body mass index (BMI) was the 
anthropometric measure that calculated by dividing 
the weight (in kilograms) by the square of the height 
(in meters). Body weight was measured to the nearest 
100 grams by using a digital Seca scale. In addition, 
Height was measured to the nearest 0.5 centimeter 
in standing position by using a non-elastic measuring 
tape. According to voluntary participating, confiden-
tiality and lack of any intervention were considered 
ethical issues. 
 
Statistical methods

Categorical and continuous variables were sum-
marized as n (%) and mean ± standard deviation (SD) 
respectively. Pearson chi-square tests and independent 
t-test were used to assess differences between baseline 
demographic and clinical characteristics. Principal 
Components Analysis (PCA) was applied to achieve 
an index as a proxy for patients’ socio-economic sta-
tus. Ownership of following asset was asked: house, 
car, refrigerator, dishwasher, washing machine, LCD 
TV, handmade carpet, notebook and microwave.  Uni-
variate and multivariate logistic regression model was 
used to examine the association of food insecurity with 
MI. In multivariate model, the association of food in-
security with MI was adjusted for variables which was 
significant in univariate model (education level, fam-
ily history of MI, hypertension and smoking). Results 
of logistic regression are presented as odds ratio (OR) 
with 95 percent confidence intervals (CI). 

In order to verify the proper scale for continuous 
variables, we used fractional polynomials suggested by 
Royston. For example, fractional polynomial showed 
that linear scale for food insecurity has the best fitting 
in the logistic model. Data was analyzed by using Stata 
software version 11 (Stata Corp, College Station, Tex, 
USA).
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Results 

Demographic variables of two groups are de-
scribed in Table 1. As shown in this table, cases were 
significantly more likely to be current smokers (49% vs. 
18%, p<0.001) and to have hypertension (24% vs. 8%, 
p=0.002) and positive family history of MI (43% vs. 
9%, p<0.001). Controls had a significantly (p=0.014) 
higher education level compared to case group. There 
was no significant difference between two groups 
based on other demographic characteristics including 
age, BMI, gender, economic status and marital status. 

Notably in this study, 92% of case group and also 
91% of control group were married. It is found that 
the mean (± SD) of food insecurity score in married 
and single groups was 2.06 (±2.67) and 1.93 (±3.19), 
respectively, and the difference between these two 
groups is not significant from this perspective.

Our investigation shows that the mean (± SD) of 
food insecurity score in case group was 2.71 (±2.98), 
and this score was 1.38 (±2.24) in control group. In a 

univariate logistic regression analysis, food insecurity 
showed a significant association with MI (OR=1.21, 
95% CI: 1.08-1.35, P=0.001). As showed in Table 2, 
after adjusting for the potential confounder variables 
by multivariate logistic regression model, approximate-
ly the same results were observed. In this model, food 
insecurity was significantly positive association with 
MI (OR=1.23, 95% CI: 1.09-1.40, P=0.001), adjusted 
for education, family history of MI, hypertension and 
smoking. According to the model, people were 1.23 
times as likely to getting MI per 1 unit change in food 
insecurity score. 

Discussion 

In this study, a significant association was found 
between food insecurity and MI (P<0.001). After ad-
justment for confounding variables, the odds of MI in-
creases 1.23 times as the food insecurity score increases 
per unit. There is no published report about association 

Table 1. Baseline Characteristics of cases and controls 

Variables  Case (n= 100) Control (n= 100) P-value

  (%) (%)

Age (year)  56.14 ± 11.17 55.12 ± 11.47 0.525

BMI (kg/m2)  26.33 ± 3.74 26.28 ± 3.30 0.922

Hypertension Yes 24 (24) 8 (8) 0.002
 No 76 (76) 92 (92) 

Positive family history of MI Yes 43 (43) 9 (9) <0.001
 No 57 (57)  91 (91) 

Smoking Yes 49 (49) 18 (18) <0.001
 No 51 (51) 82 (82) 

Education level Diploma 23 (23) 39 (39) 0.014
 Low literate 77 (77) 61 (61) 

Economic status Poor 31 (31) 36 (36) 0.507
 Middle 26 (26) 29 (29) 
 Rich 43 (43) 35 (35) 

Marital status Single 8 (8) 9 (9) 0.800
 Married 92 (92) 91 (91) 

Case= diagnosed with first-time myocardial infarction; control= adjusted healthy individuals 
BMI= body mass index, MI= myocardial infarction 
Data are given as mean ± SD or n (%). 
Level of significance is set at ≤0.05
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between MI and food insecurity. A review study by 
Drewnowski and Specter in 2004 showed that pov-
erty and food insecurity are related to lower cost of 
food, low fruit and vegetable consumption, and lower-
quality diets. Moreover, it was shown that a reduction 
in diet costs gives rise to a high-calorie diet (22). Hod-
dinott and Yohannes in 2002 revealed that the index 
of dietary diversity can be representing the household 
food security (23). Therefore, decrease of dietary diver-
sity and increase of high-calorie and low-density nu-
trients, which can lead to food insecurity may increase 
the risk of MI. 

In this investigation, a significant relationship 
was observed between the incidence of MI and smok-
ing. The odds ratio was 5.47 times higher in smokers. 
Lanas et al. (1999-2003), Merry et al. (1987-1997), 
and Joshi et al. (1999-2003) suggested that Smok-
ing is associated with increased risk of MI (24-26). 
Yusuf et al. (2004) showed that there was a positive 
and strong relationship between the number of ciga-
rettes consumed per day and the risk of MI. In other 
words, the odds ratio of MI was 9.16 times higher in 
participants smoked more than 40 cigarettes per day 
than those who did not smoke (27). Several potential 
mechanisms including inflammation, endothelial dys-
function, impaired insulin sensitivity, and lipid abnor-
malities appear to contribute to the effects of smoking 
in accelerating atherosclerosis (28). Hence, there was a 
positive and significant relationship between smoking 
and MI. On the other hand, in a cross-sectional study 
on 10,455 people older than 20 years old in United 
States done by Ford (11), it was shown that as food se-
curity worsened, the prevalence of smoking increased. 
In addition, Armour et al. indicated that smoking 
was negatively related to household food security in a 
national sample of low-income families (29). Conse-
quently, risk factors for the diseases such as smoking 

can also lead to the incidence of MI due to their rela-
tionship with food insecurity.

This investigation also showed that there is a 
meaningful relationship between the risk of MI and 
family history of the disease. Roncaglioni also dem-
onstrated that there was a significant relationship be-
tween the incidence of MI and a family history of the 
disease. The number of relatives and age at incidence 
were related to the strength of relationship (30). Lind 
et al. in 2014 indicated that a family history of MI 
was associated with the increased risk of the disease 
about 52%. Adjusted risk factors for atherosclerosis, 
such as hypertension, dyslipidemia, and diabetes, are 
influenced by genetic factors and lifestyle (31). Our 
findings also showed a strong association between a 
family history and the disease. 

In this study, there was a significant relationship 
between the incidence of MI and a history of high 
blood pressure (P=0.001). The odds of MI was 15.5 
times more in people with high blood pressure. Psaty 
et al. (2001) indicated that after adjustment for po-
tential confounding variables, systolic blood pressure, 
diastolic blood pressure, and pulse pressure are directly 
associated with the risk of MI (32). High blood pres-
sure can damage arteries and put pressure on the heart. 
It plays an important role in the incidence of MI. In a 
study by Seligman et al., food insecurity was associated 
with hypertension (33). Wolfe et al. in 2003 concluded 
that adults with food insecurity faced with the prob-
lem to provide food low-sodium alternatives (34). One 
of the probable causes of the increased risk of hyper-
tension and MI was eating foods containing high so-
dium and lower potassium (less consumption of fruits 
and vegetables), may found in the diet of people with 
food insecurity.

This is one of the strengths of the present study 
that this was the first study focusing on the relation-

Table 2. Association of food insecurity with  myocardial infarction in logistic regression analysis    

Variables  OR 95% CI of OR P-Value

Food insecurity score  Model I1 1.21 1.08-1.35 0.001
 Model II2 1.23 1.09-1.4 0.001

Model I:  Crude model
Model II:  Adjusted for education, family history of MI, hypertension and smoking
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ship of food insecurity and risk of MI in Iran, and also 
the cases were the new case that leads to reduce some 
biases. We had only 100 cases in each group which 
might be considered as a limitation.

Besides the traditional risk factors, it has been 
found that food insecurity is related to the risk of MI. 
Therefore policy makers should pay special attention 
to this matter in their society to reduce food insecurity 
as part of the household concern about the provision 
of adequate food, in order to partly control the occur-
rence of MI.
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