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Abstract
Background: Household food insecurity (HFI) which has still been one of the major global public health issues is related to adverse 
health outcomes in individuals. Therefore, this study aimed to determine the prevalence of HFI and its associated factors in Iranian 
patients with esophageal and gastric cancers.
Methods: The data of this cross-sectional study was obtained from 315 patients with esophageal and gastric cancers who were 
selected from a gastrointestinal cancer-based cohort study conducted in Firoozgar hospital, in Tehran. Food insecurity (FI) was 
measured using the Iranian version of the HFI questionnaire that was completed by a trained interviewer. The multivariable 
logistic regression model was used to determine the independent association of each factor with HFI. A P value lower than 0.05 
was considered statistically significant. 
Results: The mean ± SD of participants’ age was 63.2 ± 12.6 years and 65.4% were men. Most of the patients (75.8%) suffered from 
gastric cancer and 24.2% from esophageal cancer. The overall prevalence of FI among participants’ households was 35.2%. There 
was an independent significant association between wealth index (WI) and HFI after the use of the multivariable logistic regression 
model, in such a way that the odds of FI in the poorest, poor, moderate, and rich patients’ households were respectively, 6.41, 
5.05, 2.74 and 2.04 times higher compared with the richest households.
Conclusion: More than a third of participants’ households struggled with FI, which was found to have a higher prevalence in low-
economic households. Therefore, health policymakers should intervene in food-insecure households by developing, establishing, 
and implementing strategies and control programs to improve affordable food access. 
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Introduction
From a nutritionist’s standpoint, food is an important 
factor due to its potential for providing nutrients to 
supply energy for performing different body-based 
activities, boosting the immune system, and maintaining 
a healthy life.1 Having considered the importance of 
poor nutrition and food scarcity as a global public health 
challenge, it was argued that food insecurity (FI) comes 
with several serious social, physical, and psychological 
consequences for individuals such as stigmatization, 
decreased life expectancy, cardiovascular disease, 
digestive disorders as well as a reduction in the disease 
tolerance.2-5 Considering this issue, FI as defined by Food 
and Agriculture Organization refers to the concept of 
“limited or uncertain availability of nutritionally adequate 
and safe foods or limited or uncertain ability to acquire 

acceptable foods in socially acceptable ways”.6 Household 
food insecurity (HFI) as a disability to provide sufficient 
food for a healthy lifestyle for all members of a household 
is affected by various factors such as race, unemployment, 
economic status, household size, presence of smokers, and 
patients with chronic diseases in the family (as diabetes, 
hypertension, and cancers), and so on.5,7,8 

FI as an important consideration for family physicians 
and likely an emerging key issue for oncologists is found 
to be associated with impaired immune system and 
cognitive functions.9,10 Furthermore, its adverse health 
outcome may contribute to the development of a group of 
cancers such as esophagus and gastric cancers.11-14 On the 
other hand, FI is associated with cancer treatment which, 
in turn, imposes additional care expenses on households 
living with patients.10,15 Because of this, it can be said that 
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FI plays an important role among households, especially 
those dealing with a person who is diagnosed with 
cancer. With this in mind thus the current study aimed 
at determining the prevalence of HFI and its associated 
factors in Iranian patients with esophageal and gastric 
cancers. 

Materials and Methods
Participants
In this cross-sectional study, a total of 315 patients aged 18 
to 93 years old who suffered from esophageal and gastric 
cancers were recruited from a gastrointestinal (GI) cancer-
based cohort study conducted in Firoozgar hospital in 
Tehran, between 2015 and 2018. After explaining the 
aims of the study by researchers, informed consent was 
obtained from all patients. This study is restricted to the 
patients diagnosed with GI cancers, aged 18 years old at 
the time of diagnosis of cancer, had Iranian nationality, 
and agreed to participate in the study. 

Procedure and Study Instrument
In order to gather the data, a questionnaire was filled 
out by a trained interviewer asking each respondent 
the study questions in person. To measure food 
insecurity(FI), the Six-Item short questionnaire of 
Household Food Security Scale (HFSS) which is an 
approach to evaluate the prevalence of FI in Iranian 
households, was used.16 The questionnaire assessed FI 
with the following questions: “1- In the last 12 months, 
did you or any other in your household ever have to cut 
the size of your meals or skip meals entirely because 
there was not enough money for food?”, “2- If yes, how 
often did this happen?”, “3- In the last 12 months, did 
you ever eat less than you felt you should because there 
was not enough money to buy food?”, “4- In the last 12 
months, were you ever hungry, but did not eat because 
you could not afford enough food?”, “5- The food that 
I/we bought just did not last, and I/we did not have 
money to get more. Was this often, sometimes, or never 
true for you or the other members of your household 
in the last 12 months?”, “6- I/we could not afford to eat 
balanced meals. Was this often, sometimes, or never 
true for you or the other members of your household 
in the last 12 months?”. If the patient answered two or 
more of the six household food safety questions, they 
would be classified as food insecure. In question 2, 
the answers “almost every” and “some months” were 
considered affirmative answers. Also, in questions 5 and 
6, the answers “often” and “sometimes” were considered 
affirmative answers.17 

Depending on the participants’ responses to questions, 
the ranges of severity of FI were labeled as high food 
security (HFS) (when the households answered all items 
negatively or just a positive item), low food security 
(LFS) (the households that answered 2-4 positive items), 
and very low food security (VLFS) (the households that 
answered 5-6 positive items).

Variables
In this study, HFI was considered the dependent variable. 
The other variables, such as sex (female vs. male), cancer 
location or site (gastric or esophagus), local residence 
(urban vs. rural), household size (< 4 vs. ≥ 4), house 
ownership (tenant vs. private), car ownership (no vs. yes), 
wealth index )WI) (poorest, poor, moderate, rich and 
richest), presence of chronic diseases in the household 
(no vs. yes), presence of a smoker in a household (no vs. 
yes), residential infrastructure (≤ 100 m2 vs. > 100 m2) and 
ethnicity (Fars vs. other) were measured as independent 
variables. In order to calculate the WI as a composite 
measurement of a household’s cumulative living standard, 
easy-to-collect data on a household’s ownership of assets 
and principal component analysis were used.18 A detailed 
description of the calculation and categorization of WI is 
provided in a previously published article.19

Statistical Analyses 
The data were analyzed using STATA version 15 (Stata 
Corp, College Station, TX). To summarize and describe 
the characteristics of the study population, descriptive 
analyses including frequencies, percentages, means, and 
standard deviations (SDs) were used. The Chi-square test 
was used to determine whether there is an association 
between independent variables and HFI in univariate 
analysis. The multivariable logistic regression model was 
used to determine the independent association of each 
factor with HFI. A P value < 0.05 was considered to be 
statistically significant.

Results
The characteristics of the total sample are highlighted in 
Table 1. The mean ± SD age of respondents was 63.2 ± 12.6 
years and 65.4% were men. As seen in Table 1, among 
surveyed patients, 75.8% and 24.2% were diagnosed with 
gastric and esophageal cancers, respectively. Most of the 
participants (88.2%) were urban dwellers. 

Among the participants, 34 (10.8%) refused to fill 
out the questionnaire. The overall prevalence of FI 
among participants’ households was 35.2%. Of the total 
of participants with GI cancer, 56 (19.9%) households 
experienced VLFS, 43 (15.3%) households experienced 
LFS, and 182 (64.8%) households experienced HFS. 
Taking into account, the economic status of households 
in terms of WI, it was found that the prevalences of FI in 
poor and the poorest households were 44.0% and 53.4%, 
respectively (Table 2). 

The results concerning the association of study variables 
and HFI showed that WI (OR = 7.05, 95% confidence 
interval [CI] = 2.73, 18.25 in poorest); OR = 4.83, 95% 
CI = 1.82, 12.79 in poor, and OR = 2.97, 95% CI = 1.08, 8.15 
in moderate households and car ownership (OR = 0.44, 
95% CI = 0.72, 5.15) were significantly associated with HFI 
in univariate analysis (Table 2). However, other factors 
were not statistically associated with HFI (P > 0.05). The 
multivariable logistic regression model revealed that 
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WI had a positive independent association with HFI 
(Table 3), as WI had the strongest association with HFI 
among all surveyed variables. Moreover, the study showed 
that the odds of the poorest households reporting being 
in FI were 6.41 times higher compared with the richest 
households (P = 0.001). Similarly, the chance of being FI 
in poor households seems to be 5.05 times higher than in 
the richest ones (P = 0.004, Table 3).

Discussion
In this study, we attempted to determine the prevalence 
of HFI and its factors in patients with esophageal and 
gastric cancers. To our knowledge, few studies mainly 
emphasized the prevalence of HFI in patients with GI 
cancers, especially among Iranian patients.2,5,20 Based on 
the results of this study, 35.2% of household participants 
were food-insecure with 19.9% of VLFS and 15.3% of LFS. 
In a study by Daneshi-Maskooni and colleagues which 
was performed on 120 patients with cancer with the aim of 
determining the prevalence of FI and its associated factors, 
the prevalence was 44%.2 Furthermore, the prevalence of 
FI among households in a study by Jomaa et al conducted 

on Lebanese households was estimated 49.3% from which 
7% of households were sub-categorized as mildly food-
insecure, 23.3% as moderately food-insecure, and 18.9% 
as severely food-insecure.21 In a study conducted on 188 
women selected from Sardrood-Tabriz, the prevalence of 
FI was reported to be 71.7% with 26.6% of marginal food 
security, 11.7% of VLFS, and 33.0% of LFS.22 Moreover, 
in a cross-sectional study on 2500 households, it was 
observed that HFI was prevalent in northwest Iran with 
39.7% of VLFS and 20% LFS.23 Likewise, Gholami and 
colleagues, in their study showed that the prevalence of 
HFI among rural households in the northeast of Iran 
was 40.9%.24 In terms of HFI measures, they found that 
the rural households had portions of VLFS and LFS 
with 15.15% and 25.74%.24 The overall prevalence of 
FI in a study conducted on rural patients with type 2 
diabetes was reported more than 46%.25 Among these 
households, 22.7% suffered from VLFS and 23.4% from 
LFS. Besides, in some other studies, the prevalence of 
FI among households was reported to be from 20.0% to 
69.8%.19,26-31 Having reviewed different studies in terms 
of the prevalence of FI in varying provinces, regions 
(rural and urban), and population groups across Iran, 
the difference in the prevalence of HFI can be justified 
because the provinces differ with regard to the condition 
of their economies and the households’ income level, 
especially in marginal provinces. However, it is expected 
that most rural households which are food producers have 
enough access to food, it is possible that some of them 
encounter food insecurity for different reasons. Because 
rural households earn the majority of their income by 
doing agricultural activities, they cannot be expected to 
have a high level of income and thereby may be food-
insecure. Additionally, rural households with the larger 
size may face lower economies and thus access to a lower 
level of sufficient food.31 The rural households who shop 
at the small grocery have to experience lower quality and 
diverse selection of food. On the other hand, some rural 
regions are considered to be food deserts wherein the 
rural residents have the problems of the long drive to get 
to the nearest grocery store. 

Given that FI may be linked to the development of 
many physical ailments, mental disorders, and cancers, 
food-insecure patients with cancer deal with the worse 
health consequences.32 Economic disabilities as the 
strongest FI-associated factor can reduce the continuation 
of treatment and poor-quality food may aggravate these 
patients’ medical conditions.2 Our results unveiled that 
household economic status (based on WI classifications) 
was the most significant factor to be associated with 
HFI. Simply put, by classifying the household economic 
status to the poorest, poor, moderate, rich, and richest, 
we observed that the HFI would be at a worrying level by 
reducing the households’ economic level. Depending on 
WI, it seems that low-income households are unable to 
cover their costs to pay, buy and provide food and this 
can affect their overall health, as was seen in the study 

Table 1. Characteristics of study participants (n = 315)

Variables Frequency Percent

Gender
Female 109 34.6

Male 206 65.4

Cancer site
Gastric 239 75.8

Esophagus 78 24.2

Local residence
Urban 288 88.2

Rural 37 11.8

Household size
 < 4 persons 172 54.6

 ≥ 4 persons 143 45.4

House ownership
No 47 16.8

Yes 232 83.2

Car ownership
No 167 59.9

Yes 112 40.1

WI

Poorest 62 22.2

Poor 60 21.5

Moderate 54 19.3

Rich 50 17.9

Richest 53 19

presence of chronic 
diseases in household

No 123 39.1

Yes 192 60.9

presence of a smoker in 
household

No 207 65.7

Yes 108 34.3

Residential infrastructure
 < 100 m2 161 51.1

 ≥ 100 m2 154 48.9

Ethnicity
Fars 116 36.8

Other 199 63.1

FI
Yes 99 35.2

No 182 64.8

Abbreviations: WI, wealth index; FI, food insecurity.
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by Masa and colleagues.33 Also, an inverse relationship 
between economic status and HFI was found in the 
results of studies which were conducted on Iranian 
households.12,24,34,35 These findings are congruent with the 
results of Daneshi-Maskooni et al who investigated the 
prevalence of FI and some socioeconomic factors affecting 
patients with upper GI They concluded that there was a 
significant relationship between low economic cancers.12 
level and the prevalence of HFI. In like manner, Saraei et 
al who determined the prevalence of food insecurity in 

children admitted to Tabriz Children’s Hospital found 
that the households’ low income was an important factor 
affecting FI.36 

A further point that deserves attention is that the 
findings of the present study pointed out that according to 
the households’ WI classification, the poorest households 
had 6.4 times higher chance to be food-insecure than the 
richest ones. Also, compared to the richest households, 
the poor households had 5 times higher chance to be food-
insecure. This finding provides support for the claim made 

Table 2. Odds ratio estimates of HFI based on the univariate analysis in patients with esophageal and gastric cancers (n = 315)

Variables 
HFI

OR P value
No (n = 182) Yes (n = 99)

Local residence
Urban 161 (64.1%) 90 (35.9%) Ref

0.527
Rural 21 (70.0%) 9 (30.0%) 0.77

Household size
 < 4 102 (67.1%) 50 (32.9%) Ref

0.374
 ≥ 4 80 (62.0%) 49 (38.0%) 1.25

House ownership
No 24 (66.7%) 12 (33.3%) Ref

0.855
Yes 138 (65.1%) 74 (34.9%) 1.07

Car ownership
No 86 (58.1%) 62 (41.9%) Ref

0.004
Yes 76 (76.0%) 24 (24.0%) 0.44

WI

Poorest 27 (46.6%) 31 (53.4%) 7.05  < 0.001

Poor 28 (56.0%) 22 (44.0%) 4.83 0.002

Moderate 31 (67.4%) 15 (32.6%) 2.97 0.034

Rich 33 (75.0%) 11 (25.0%) 2.05 0.181

Richest 43 (86.0%) 7 (14.0%) Ref -

presence of chronic diseases in household
No 77 (67.0%) 38 (33.0%) Ref

0.523
Yes 105 (63.3%) 61 (36.7%) 1.18

presence of a smoker in the household
No 124 (64.6%) 68 (35.4%) Ref

0.924
Yes 58 (65.2%) 31 (34.8%) 0.97

Residential infrastructure
 < 100 87 (62.1%) 53 (37.9%) Ref

0.359
 ≥ 100 95 (67.4%) 46 (32.6%) 0.79

Ethnicity
Fars 77 (70.0%) 31 (30.0%) Ref

0.142
Other 105 (61.4%) 66 (38.6%) 1.47

Abbreviations: WI, wealth index; HFI, household food insecurity; FI, food insecurity; OR, odds ratio.

Table 3. The multivariable regression of the factors affecting food insecurity in patients with gastric and esophageal cancer (n = 315)

Variables OR Standard error z P value 95% CI

Local residence (Rural) 0.55 0.26 -1.26 0.209 0.22, 1.39

Household size (≥ 4) 1.48 0.45 1.29 0.198 081, 2.70

Car ownership (Yes) 0.84 0.29 -0.49 0.624 0.43, 1.67

WI

Poorest 6.41 3.47 3.43 0.001 2.21, 18.55

Poor 5.05 2.81 2.91 0.004 1.70, 15.03

Moderate 2.74 1.48 1.86 0.063 0.95, 7.92

Rich 2.04 1.12 1.30 0.195 0.69, 6.00

presence of chronic diseases in the household (Yes) 1.44 0.44 1.19 0.235 0.79, 2.63

presence of a smoker in the household (Yes) 0.69 0.23 -1.13 0.259 0.37, 1.31

Residential infrastructure (> 100) 0.80 0.24 -0.75 0.456 0.44, 1.45

Ethnicity (Other) 1.57 0.48 1.49 0.137 0.87, 2.85

Abbreviations: WI, wealth index; OR, odds ratio.
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by Clay and Ross who found that economic instability was 
a risk factor for FI, and the households with economic 
instability had 2.4 times chance to be food insecure.37 
In a study by Kent and colleagues, households who lost 
some of their income were at high risk of FI.38 The results 
of the study by Leroux and others showed that income 
was somewhat the strongest factor for FI; therefore, the 
odds of households with income < $20 000 becoming 
food insecure increased by 46.1 times compared with 
those with > $60 000.39 Viewed in this way, Gholami and 
colleagues reported that household income was positively 
associated with HFI, thus the households with low income 
(< 4 000 000 Rials) had 3.91 times chance to face FI in 
comparison with those with moderate to high income 
(≥ 4 000 000 Rials).24 The prevalence of FI among these 
studied populations is an important challenge that can 
be resulted from poverty, inequalities, and malnutrition. 
Therefore, it seems that economic status is one of the 
important factors in HFI and lack of insufficient income 
in households decreases the ability to access enough food 
and then results in FI. In other words, households who 
are economically weak cannot afford their expenditures 
and this may affect their overall health. All in all, making 
the best use of the food supply needs to maintain the 
economic stability of households.

As noted in the results of this paper, when adjusted for 
studied variables which were analyzed to understand their 
association with the prevalence of HFI, we found that the 
residential areas, household size, house ownership, car 
ownership, presence of chronic diseases in the household, 
presence of a smoker in the household, residential 
infrastructure, and ethnicity were not significantly 
associated with HFI. Ekhlaspour et al and Payab et al 
assessed the factors of household size, education level 
of household head, having a job, and economic status 
affecting HFI.40,41 A positive association was reported 
between HFI and the factors of age, being a single parent, 
education level of the household head, having a stable 
occupation, ethnicity, household size, eating habits, and 
economic status in a study by Dave and colleagues on 
184 low-socioeconomic status parents in San Antonio in 
2006.32 It was interesting to find out that, our results have 
indicated that 7.6% of food-insecure and 24% of food-
secure individuals have had their own cars. In contrast 
to our results, car ownership has shown a positive 
association with HFI by reducing the likelihood of being 
food-insecure, which may be due to making grocery 
shopping easier.42 In a study on farming productivity and 
its association with FS, it was observed that productivity 
gain was a strong factor that affected the FS; however, 
there was a positive association between the education 
of the household head, the presence of individuals under 
18 in the family and economic status, as well.43 Among 
HFI-associated factors, residential infrastructure was not 
reported to be an influential factor in FI.23,24 Although we 
see a likely association between house ownership and HFI 
in the findings of some studies that they have expected 

owning houses to affect the households’ economic status, 
meaning that they do not have to pay too much on rent 
for their homes,44-46 these findings run counter of our 
results in which no significant association was found 
between HFI and house ownership. In studies conducted 
to evaluate FI in households with smokers, it was found 
that the presence of smokers in households would be an 
independent risk factor associated with FI.47,48 In contrast 
with our results, households more likely to be food insecure 
include those with the presence of chronic diseases.49-51 To 
support this idea, the association between HFI and non-
communicable diseases was investigated in a study on 
Korean adults who suffered from asthma.52 Having a job, 
having a child under 18, education level, being a single 
parent, savings, etc. were the other factors which their 
effects on FI in various studies were examined.20,53-55 Based 
on a study by Mohsena et al who evaluated the seasonality 
of FI levels in Bangladesh, environmental changes were 
among the other influential factors which also might 
affect adversely HFI.56

Strengths and Limitations
Yet, the current paper was conducted with several 
limitations. For one, regarding the difficult and serious 
medical conditions of the patients and their disability to 
respond to the questions, a number of the questionnaires 
were completed by their accompaniments. Second, due to 
the nature of the study design, it was not possible to make 
a causal inference about the association between the HFI 
and studied factors. Since this study was a cross-sectional 
one and it just considered the association between the 
variables, future studies can be conducted to discover and 
confirm the association of HFI with different factors.

The strengths of this study were the use of the 
multivariable logistic regression model to investigate 
the independent association of various factors with HFI 
and selecting a particular sample of the population that 
reflected certain characteristics (a population of cancer 
patients). The participants involved in this study came 
from different parts of Iran. 

Conclusion 
According to the results of this study, we found that 
more than a third of participants’ households were food-
insecure. We observed that among the studied factors, 
WI had a strong association with HFI. This indicates that 
the poorest households had higher chances of FI than the 
richest ones. Therefore, it can be put forward that the 
interplay between FI and patients with GI cancers has 
led health policymakers to make fundamental decisions 
for managing the practices, strategies, and health control 
programs to improve the access to affordable food in Iran. 
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