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Introduction
Food security is defined as “access by all members at 
all times to enough food for an active, healthy life”, 
and food insecurity occurs when people cannot access 
enough food.1 This is a pressing issue worldwide, which 
can precipitate a myriad of health and nutritional 

complications. According to various research reports, it 
impacts an estimated 5%-25% of the global population.2 
The adverse effects of food insecurity on dietary habits 
include the over-consumption of high-calorie foods 
with high energy density and low nutrient density.3 
These detrimental health impacts are closely linked to 
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Abstract
Background: Food insecurity is a common health problem in both developing and developed 
countries and is associated with various chronic diseases such as hyperlipidemia, heart disease, 
hypertension, and metabolic syndrome. This study aimed to investigate the demographic and 
nutritional factors influencing food insecurity among individuals with coronary artery disease 
(CAD) and type 2 diabetes mellitus (T2DM).
Methods: The current cross-sectional study included 647 patients from outpatient clinics at 
Tabriz University of Medical Sciences, Tabriz, Iran. Among them, 275 patients had T2DM, 
and 310 patients had CAD. Demographic data, including age, gender, employment status, 
household size, household income, and education, were collected by a questionnaire. 
Anthropometric assessments were carried out, and food insecurity was investigated using a 
validated questionnaire. Moreover, a food frequency questionnaire (FFQ) was used for dietary 
assessment. Statistical assays were performed using SPSS 16 software. 
Results: The total prevalence of low food security among patients with T2DM and CAD was 
69.81% and 32.58% respectively. The corresponding values for very low food insecurity were 
19.27% and 36.45%, respectively. Among the CAD group, food-insecure patients were more 
likely to be male and belonged to low-income families (P < 0.05). Moreover, 81.2% of food-
insecure patients had low educational attainments compared to 57.5% of food-secure patients 
(P < 0.001). Furthermore, stepwise multivariate linear regression analysis revealed that being 
male gender was a potent predictor of food insecurity among CAD patients. Higher body mass 
index (BMI) and higher income had protective roles against food insecurity in these patients. 
Additionally, no differences were found in demographic or anthropometric parameters among 
patients with diabetes. 
Conclusion: The current study indicated the role of age, gender, income, and education in 
developing food insecurity in patients with cardiovascular disease (CVD). However, none of 
these parameters were determinants of food insecurity in our sample of diabetic patients. Further 
studies are needed to confirm these results. 
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various chronic diseases, including hyperlipidemia, 
hypertension, cardiovascular disease (CVD), metabolic 
syndrome, and certain types of cancer.4,5 Food insecurity 
is particularly relevant to diabetes, a prevalent health issue 
with significant economic costs. The global prevalence of 
type 2 diabetes mellitus (T2DM) will rise to 366 million 
people by 2030.6 Moreover, several studies have found 
that food insecurity is associated with poor glycemic 
control and T2DM.3,7,8 In a comprehensive analysis using 
data from the population-based National Health and 
Nutrition Examination Survey (NHANES), Seligman et 
al9 found that severe food insecurity is correlated with 
a higher likelihood of having T2DM, and the major 
determinants of food insecurity among these patients 
were age, physical activity, race, educational attainment, 
and income. Another study also reported an association 
between food insecurity, poor T2DM self-management, 
and lower HbA1c levels.7 A study by Jang SY identified 
race, age, nutritional and socioeconomic status, and 
body mass index (BMI) as major determinants of food 
insecurity among patients with T2DM.10 Furthermore, 
coronary artery disease (CAD) is a significant adverse 
outcome of T2DM and is the primary cause of premature 
mortality in T2DM individuals. Approximately 65% 
of individuals with T2DM succumb to heart disease. 
The likelihood of adults with T2DM developing heart 
disease or experiencing a stroke is two to four times 
higher compared to those without T2DM.11 These two 
chronic diseases occur alongside each other; therefore, 
it is necessary to assess the difference in food insecurity 
determinants among patients with CAD and T2DM. 
However, limited studies have evaluated the prevalence 
of food insecurity among patients with CAD and have 
studied the food insecurity determinants among these 
patients. Although more studies evaluated the association 
between food insecurity and some risk factors of CAD, 
Ford,12 for example, showed that adults with very low 
food security had an increased ten-year risk of CVD. 

The prevalence of food insecurity in Iran is relatively 
high, with 20% prevalence observed among Iranian 
households, and 11% categorized as very low food 
insecure individuals who had access to less than 80% of 
their usual dietary energy needs.13 Numerous studies have 
evaluated the prevalence of food insecurity for different 
situations or disease statuses, including infectious 
disease,14,15 cancer,16,17 non-alcoholic fatty liver disease,18 

and obesity.19,20 However, research specifically focusing 
on the prevalence of food insecurity among patients with 
chronic diseases such as T2DM and CAD is limited. One 
study by Hasan-Ghomi et al3 evaluated food insecurity 
in patients with T2DM and found no difference in food 
insecurity scores between patients with T2DM and non-
diabetic subjects. Therefore, the current study aimed to 
evaluate the prevalence of food insecurity and to evaluate 
its socioeconomic, nutritional, and anthropometric 
determinants among overweight or obese patients with 
T2DM and CAD.

Methods 
Study Design 
This cross-sectional study was conducted among T2DM 
and CAD patients, with a BMI of greater than 25 kg/
m2 or higher. Patients were referred to Sheykholrais 
Polyclinic and Shahid Madani Hospitals in Tabriz, Iran, 
between April and August 2022. Subjects were provided 
with information about the study objectives, and their 
written informed consent was obtained. Demographic 
information collected through interviewer-administered 
questionnaires included age, gender, household number, 
employment status, household income, and education. 
Participants under 20 years old, pregnant or lactating 
women, and individuals suffering from chronic diseases 
such as malignancies, autoimmune disorders, hepatic 
and renal failure, mental disorders, or those undergoing 
special or weight-reducing diets in the past 12 months 
were excluded. Patients were enrolled if they were newly 
diagnosed with T2DM or CAD or were under treatment 
for these diseases. Diabetes was defined based on the 
American Diabetes Association criteria.21

Anthropometric and Dietary Assessments 
Weight was measured using a calibrated Seca scale (Itin Scale 
Co., Inc., Germany) with a precision of 0.1 kg, and height 
was measured via a wall-mounted tape with a precision 
of 0.5 cm. BMI was calculated as weight (kg) divided by 
height (m) squared and classified according to the World 
Health Organization (WHO) criteria.22 Waist circumference 
was also measured using a tape measure at the midway 
between the lowest costal border and the iliac crest. The 
food frequency questionnaire (FFQ) used in this study, was 
previously validated. It consisted of 132 food items divided 
into 5 groups: fruits, vegetables, grains, meat, fish, poultry, 
and dairy products.23 These food items were selected and 
grouped according to their frequency of consumption, with 
food items with the lowest intake being merged.24

Measurement of Food Insecurity 
Food security status was assessed using a concise 
questionnaire consisting of six validated questions. This 
short-form food insecurity questionnaire was previously 
developed and validated for use in the Iranian population. 
The short questionnaire (6 items) was identified as a valid 
tool for screening food insecurity in the Iranian population 
with an acceptable range of sensitivity (98.7%), specificity 
(85.5%), and accuracy (89%).25,26 The total score ranged 
from 0 (indicating no positive responses) to 6 (indicating 
positive responses to all 6 questions). Subsequently, the 
overall score was divided into three subgroups: high food 
security for subjects who responded negatively to all 
six items or only one positive response (0-1), low food 
security for those with 2-4 positive responses, and very 
low food security for those with 5-6 positive scores.27

Sample Size Calculation and Statistical Analysis
The sample size was calculated based on a previous 
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study on the prevalence of T2DM and CVD risk factors 
in Iran28 using the G-Power software with α error = 0.05 
and power = 90% (1-β). Accordingly, 275 subjects were 
included in the T2DM group and 310 participants in the 
CAD group. The normality of the data was determined 
by the Kolmogorov-Smirnov test. Statistical analysis was 
conducted using the Statistical Package for Social Sciences 
(SPSS for Windows, release 16, 2002, Chicago, IL, USA). 
Independent sample t-tests, chi-square tests, and stepwise 
multivariate linear regression were employed. The 
stepwise multivariate linear regression model was used 
to evaluate the determinants of food insecurity among 
patients considering the total score of food insecurity as a 
dependent variable and demographic or anthropometric 
variables as independent variables in the model. 

Results
Demographic parameters, including gender distribution, 
household size, income, and education were almost 
similar among food-secure and insecure patients with 
T2DM (Table 1). However, among patients with CAD, 
food-insecure patients were mostly men and belonged 
to low-income families (P < 0.05). Moreover, 81.2% of 
food-insecure patients had low educational attainments 
compared to 57.5% of food-secure patients (P < 0.001). 
The prevalence of food insecurity levels among 
participants is presented in Table 2. The prevalence of low 
food security among patients with T2DM and CAD was 

69.81 and 32.58%, respectively. The corresponding values 
for very low food insecurity were 19.27% and 36.45%, 
respectively. Furthermore, no differences were observed 
in anthropometric parameters and nutritional intakes 
among patients (Table 3). 

Stepwise regression analysis in T2DM patients 
(Table 4) revealed no predictive value for anthropometric 
or demographic parameters, while in patients with CAD, 
male gender was a potent predictor of food insecurity. 
Additionally, higher BMI (P = 0.01) and higher income 
were protective factors against food insecurity in these 
patients (P < 0.001). 

Discussion
The current study found that food insecurity among 
patients with T2DM was not affected by demographic 
or anthropometric variables. However, food insecurity 
among patients with CAD was more prevalent among 
males and individuals with lower income and educational 
attainment. Consistent with our findings, a previous 
report in Iran by Hasan-Ghomi et al 3 found no 
significant difference in food insecurity levels between 
diabetic and non-diabetic patients. They also reported no 
differences among these two groups in terms of gender 
distribution, educational attainment, and employment 
status. Another study by Parker et al4 identified lower 
age, being female, and lower educational attainment 
as significant determinants of food insecurity among 

Table 1. General Demographic and Socioeconomic Characteristics of Patients with T2DM and CAD Based on Food Security Status 

Variable

T2DM (N = 275) CAD (N = 310)

Food Secure
(n = 31)

Food Insecure
(n = 244)

P
Food Secure 

(n = 100)
Food Insecure

(n = 210)
P

Gender, No. (%) 

Male 4 (14.54) 81 (33.19) 0.53 58 (58) 103 (49.05) 0.045

Female 27 (9.81) 163 (66.80) 42(42) 107 (50.95)

Household size, No. (%) 

2-3 14 (44.1) 83 (34.01) 32 (32) 69 (32.85) 0.97

4-5 17 (54.83) 149 (61.06) 0.15 47 (47) 100 (47.61)

 ≥ 6 0 12 (4.91) 21 (21) 41 (19.52)

Household income (Rial*)

 ≤ 5 000 000 0 7 (2.86) 0 18 (8.57)

5 000 000-10 000 000 15 (48.38) 110 (45.08) 0.84 3 (3) 60 (28.57)  < 0.001

10 000 000-20 000 000 13(41.93) 93 (38.11) 16 (16) 92 (43.80)

 > 20 000 000 3 (9.67) 34 (13.93) 81 (81) 40 (19.04)

Marital status, No. (%) 

Single 2 (6.45) 17 (6.96) 0.16 1 (1) 2 (1.00) 0.09

Married 28 (90.32) 208 (85.24) 84 (84) 156 (74.28)

Deceased spouse 1 (3.22) 14 (5.73) 8 (8) 24 (11.42)

Divorced 0 (0) 5 (2.04) 7 (7) 28 (13.33)

Education (y)

 ≤ 12 19 (61.29) 183 (75.00) 57 (57) 170 (80.95)

 > 12 12 (38.70) 61 (25.00) 0.097 43 (43) 40 (19.04)  < 0.001

Note. T2DM: Type 2 diabetes mellitus; CAD: Coronary artery disease. 
P values derived from chi-squared test. * Iranian Currency
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adolescents and adults in a population-based study, but 
they did not explore differences in metabolic syndrome 
components across different categories of food insecurity. 
Several previous reports reported food insecurity 
determinants among patients with T2DM. The NHANES 
results demonstrated that the major food insecurity 
determinants among patients with T2DM were age, race, 
income, educational attainment, and physical activity.29 
These conflicting results may be attributed to variations 
in participant characteristics such as residency, income, 
or even study sample size. Moreover, their study was 
performed among adults aged over 20 years, while the 
current study was performed among diabetic patients. 

A comprehensive review of existing literature suggests 
that multi-dimensional strategies are required at both 
community and systemic levels to alleviate the impacts 
of food insecurity, including its implications on the 
management of T2DM.30 

To our knowledge, there were no studies evaluating 
the food insecurity prevalence and determinants among 
patients with CVD. In the current study, being male, having 
low income, and having low educational attainment were 
potent determinants of food insecurity among patients 
with CAD. In a study by Seligman et al on NHANES 
participants, determinants of food insecurity including 
age, ethnicity, educational attainment, and income were 
different between food-secure and insecure participants. 
Moreover, CAD risk factors, including hypertension and 
hyperlipidemia, but not T2DM, were more prevalent 
among participants. The authors concluded that 
individuals residing in food-insecure households may 
have a higher propensity to underreport a diagnosis of 
T2DM.8 Another study conducted by Morgenstern et al31 
yielded similar findings. Our study found that low food 
security was more prevalent among diabetic patients, 
whereas very low food security was more common among 

Table 2. Comparison of Food Security Status Among Patients 

T2DM [n (%)]
(n = 275)

CAD [n (%)]
(n = 310) 

P 

HFS 30 (10.90) 96 (30.96)

0.65LFS 192 (69.81) 101 (32.58)

VLFS 53 (19.27) 113 (36.45)

Note. T2DM: Type 2 diabetes; CAD: Cardiovascular disease; HFS: High food 
security; LFS: Low food security; VLFS: Very low food security.
Independent t-test was used for continuous variables.

Table 3. Nutritional Status and Dietary Intakes Among Patients With T2DM and CAD Based on Food Security Status 

Variable

T2DM (N = 275) CAD (N = 310) 

Food Secure Food Insecure 
P*

Food Secure 
(n = 100)

Food Insecure 
(n = 210)

P*
(n = 31) (n = 244)

Age (mean ± SD) 47.85 ± 11.13 48.56 ± 11.86 0.74 52.24 ± 10.87 51.89 ± 12.70 0.79

Weight (kg) 73.97 ± 9.36 74.40 ± 11.51 0.83 75.80 ± 15.98 78.57 ± 13.92 0.12

Height (cm) 169.85 ± 7.08 171.83 ± 29.90 0.31 163.18 ± 11.56 163.84 ± 8.89 0.60

BMI (kg/m2) 25.84 ± 4.42 25.64 ± 4.63 0.81 28.83 ± 9.44 29.30 ± 4.84 0.54

WC (cm) 90.23 ± 8.03 88.91 ± 9.86 0.79 103.69 ± 6.32 107.42 ± 5.41 0.21

Food groups (g/wk)

Grains/Cereals 494.25 ± 66.48 508.67 ± 25.28 0.84 612.12 ± 13.11 578.12 ± 31.12 0.12

Fruits/Vegetables 868.80 ± 26.44 913.85 ± 22.44 0.19 800.13 ± 35.23 789.45 ± 21.23 0.98

Meat/Fish/Legumes 148.83 ± 7.75 157.62 ± 11.46 0.52 153.23 ± 32.32 200.45 ± 30.12 0.78

Milk/Dairy products 313.06 ± 19.91 338.11 ± 10.76 0.27 300.14 ± 45.76 412.12 ± 30.12 0.67

Note. T2DM: Type 2 diabetes mellitus; CAD: Cardiovascular disease; SD: Standard deviation; BMI: Body mass index; WC: Waist circumference; *P provided for 
the comparison of male and female participants.
*P provided for the comparison of food secure and insecure groups; Independent t-test was used for continuous variables.

Table 4. Stepwise Multivariate Linear Regression Analysis in Patients with T2DM and CAD With Food Security Status Total Score as Dependent Variables and 
Anthropometric and Demographic Parameters as Independent Variables

Variable
T2DM (N = 275) CAD (N = 310)

B SE β P Value B SE β P Value

Age 0.004 0.29 1.00 0.78 0.22 0.29 1.25 0.46

Gender -0.05 0.4 0.95 0.91 0.02 0.013 1.22 0.05

BMI (kg/m2) -0.014 0.04 0.98 0.72 0.007 0.01 0.70 0.01

Family size 0.14 0.2 1.15 0.48 0.07 0.08 1.08 0.35

Household income (Rial)* -0.04 0.25 0.95 0.86 -2.30 0.27 0.1  < 0.001

Education -0.3 0.21 0.74 0.14 0.11 0.10 1.11 0.31

Note. T2DM: Type 2 diabetes mellitus; CAD: Cardiovascular disease; SE: Standard error; BMI: Body mass index; B: Unstandardized coefficient; SE: Standard error; 
β: Standardized coefficient; P: Level of significance.
* Rial is the currency of Iran, 1 Rial is equal to 0.0000283502 euros.
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CAD patients. As previously mentioned in a study by 
Castilo et al,32 low food insecurity is more common in 
developed countries and is less affected by demographic 
and anthropometric parameters, while very low food 
security is most common in developing countries and is 
associated with severe malnutrition and starvation. 

Numerous factors affect the relationship between food 
insecurity and CVD, including poor dietary patterns, 
selecting cheap foods with high energy content, low 
vegetable and fiber intake, and low socioeconomic status. 
These factors play a role in the biopsychosocial pathways 
that connect food insecurity to the risk of CVD.33 In 
the current study, there was no significant difference 
between dietary group consumption among food-secure 
and insecure groups of patients with T2DM or CAD. 
The relationship between food insecurity and dietary 
intake is complex and strongly influenced by the specific 
dietary assessment tool used and the characteristics of the 
population being studied. Previous reports in this field have 
also revealed inconsistent results. Most studies reported 
nutrient inadequacies among food-insecure individuals. 
For example, in the study by Kirkpatrick and Tarasuk,34 
adults with food insecurity reported lower intakes of 
protein, riboflavin, B12, B6, folate, and magnesium. 
Other studies also indicated lower energy and nutrient 
intakes, whereas some studies reported higher energy 
and nutrient intakes and a higher prevalence of obesity 
among food-insecure households.35 These inconsistencies 
might stem from differences in age, gender, geographical 
location, and socioeconomic differences between studied 
populations. 

Although we did not evaluate macronutrient and 
micronutrient intake in our groups, this can be considered 
a limitation of our study. Other limitations of our study 
include not evaluating physical activity and not adjusting 
for its confounding effects in our analysis. Moreover, 
data on income, education, and age were self-reported, 
and their accuracy might be questionable. The study’s 
cross-sectional design prevents making causal inferences 
about the relationship between food insecurity and other 
variables. However, the study is the first to evaluate the 
prevalence of food insecurity among CAD patients and 
compare it with T2DM in Iran. In conclusion, this study 
found that gender, household income, and educational 
attainment are potential predictors of food insecurity in 
patients with CAD. Nonetheless, none of these factors 
were determinants of food insecurity among patients with 
T2DM. Further research is thus necessary to provide a 
clearer and more definitive understanding of our findings. 

Conclusion 
In the current study indicated the role of some of 
demographic factors including age, gender, income, and 
education in developing food insecurity in patients with 
cardiovascular disease (CVD). However, none of these 
parameters were determinants of food insecurity in our 
sample of diabetic patients. Further studies are warranted 

to confirm our results. 
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