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ABSTRACT

Background and Objectives: Food insecurity is recognized as a serious public health problem worldwide. Since
household food security may affect health-related quality of life, the present study was carried out to assess associations of
household food security with health-related quality of life in various districts of Tehran, Iran.

Materials and Methods: Data of this cross-sectional study were collected from the Urban Health Equity Assessment
and Response Tool (Urban HEART-2) Survey in Tehran Capital City, Iran, 2011, using multistage cluster random
sampling method. From each household, one person was selected to participate. Data collection instruments included 6-
item short-form to measure household food security status and SF-12V2 questionnaire to evaluate health-related quality of
life. From 33252 people, 30521 people with ages of 18 years or greater were included in this study. Multiple linear
regression model was used to assess independent effects of household food security on health-related quality of life.

Results: Age range of the participants was 18-90 years with a mean age of 43.85 years +16.2. Overall, 68.4% of the
participants were female and 35.2% were male. Moreover, 62.2% of the participating households belonged to the food
secure group. The mean score of the health-related quality of life was 60.5 £19.4. The mean scores of health-related
quality of life varied based on the household food security status in various districts of Tehran (p < 0.001). Multiple linear
regression model showed significant relationships between health-related quality of life and household food security,
adjusting age, gender, education, marital status, family size, body mass index and wealth and deprivation indices
(p < 0.001).

Conclusions: Results showed associations of the household food security with health-related quality of life in various
districts of Tehran. Policy makers are recommended to provide efficient interventions to promote quality of life of urban
households based on the social determinants in each district.
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Introduction

Health-related quality of life (HRQOL) is a complex
concept, often synonymous with health and life
satisfaction. Based on the literature reviews, HRQOL
includes happiness, satisfaction of expectations and
physical and mental capabilities to achieve personal goals
and social productivity (1). World health organization

(WHO) has described quality of life (QOL) as “an
individual’s perception of their position in life in the
context of the culture and value systems; in which, they
live and in relation to their goals, expectations, standards
and concerns". Despite various definitions, still no
definitions are available that cover various dimensions of
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this concept; however, scholars agree that HRQOL is a
multidimensional, subjective and dynamic concept (2).
Quality of urban life is one of the most important areas of
urban studies worldwide. This study area is important
because of the increasing importance of studies on QOL in
monitoring public policy and due to its roles as an effective
tool in urban management and planning. Quality of urban
life is usually assessed through subjective indicators from
the assessment of citizens' perceptions and satisfaction with
urban life or use of objective indicators from secondary
data (3). Regarding the effects of noncommunicable
diseases on human health, household food security (HFS)
can be described as a risk factor for a lower HRQOL. Lack
of enough incomes, use of poor quality foods, skip of meals
and replacement of valuable foods by ready-to-eat cheap
foods and shacks can include significant effects on HFS
and hence HRQOL.

In 1990, concept of food security was completed as 1)
provision of enough foods for all people at all times for
active and healthy lives; 2) availability of healthy and
adequate foods in terms of quantity and quality; 3) ability
and confidence to reach custom foods acceptable to
societies. Food security within the current definition is "a
sufficient and favorable food consumption pattern that is
based on three principles of nourishing, diversity and
balance, providing nutritional health. The HFS is defined as
"access to enough food by all people at all times for having
an active and healthy life, individuals who are food
insecure live in hunger or fear of starvation”. In general,
food insecurity occurs when healthy and adequate foods are
restricted and barely available”. Food insecurity refers to
the lack of access to adequate and healthy food to meet
basic needs, which is limited by the quantity, quality and
frequency of food absorption and decreases in serum
micronutrients (4-6). In the past two decades, food
insecurity has been reported as a serious public health
problem in world, attracting attention of experts and policy
makers. From 1996 to 2015, most countries such as Iran at
World Food Summit pledged to decrease hunger by 50%.
Therefore, eradication of extreme poverty and hunger as
one of the millennium development goals (MDG) was
announced by international organizations (7). Food and
agriculture organization (FAOQ) in its latest report (2018) on
food insecurity in 150 countries showed that approximately
one out of ten people (9.3%) in world suffered from severe
food insecurity with an estimated 689 million people. In
South Africa and West Asia, food security situation is
clearly deteriorated (8). Most of these people suffer from
long-term energy and nutrient deficiencies and fewer of
them suffer from short-term energy and nutrient
deficiencies due to natural disasters (7).

Food insecurity is usually a result of multiple causes,
including a wide range of phenomena such as famine, food
insecurity, poverty, unemployment, economic inflation,
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illiteracy, nutritional ignorance, accidents, drought and
other natural disasters. These factors are partially results of
food insecurity. Hunger and disease are the consequences
of food insecurity in short-terms; however in long-terms,
populations are gradually deprived from core capabilities
and cannot contribute to education, economy and
production. Decreasing labor productivity due to food
insecurity can lead to a 6-10% reduction in gross domestic
product (GDP) (7). Based on the effects of HFS on various
physical, mental and social aspects of human health, HFS
can improve nutritional issues including overweight,
obesity and mental health problems globally. Studies have
shown that individuals living in food secure households
include a higher HRQOL than those living in food insecure
households (9-14). Although several studies have assessed
effects of various factors of chronic diseases, aging,
educational levels and gender on HRQOL, a few studies
have assessed relationships between HFS and HRQOL in
Iran. Therefore, the aim of this study was to assess
associations between HFS and HRQOL in various districts
of Tehran, Iran.

Materials and Methods

Design and sample

Data of this cross-sectional study were collected from
the urban health equity assessment and response tool
(Urban HEART-2) study. The Urban HEART-2 survey was
started in various districts of Tehran Capital City, 2011.
The Urban HEART-2 study was carried out on random
samples selected from Tehran urban population, using
multistage cluster random sampling method. First, a map of
Tehran was prepared by specifying areas and
neighborhoods. Stratified sampling was used in the first
and second stages and a total of 22 districts and 368
neighborhoods were selected for the study. In the third
step, each block was considered as a cluster. A systematic
two-dimensional sampling method was used, using GIS
maps to select blocks in each neighborhood. From each
household, one person was selected to participate and
33252 people were totally surveyed. Before completing the
questionnaires, participants were assured of the
confidentiality of information. Questionnaires were
completed, using face-to-face method with personal
consent of the participants (15-17). In total, 30521 people
aged > 18 years were included in this study.

Measures

Research tools used in Urban HEART-2 included a 6-
item short form that focused on measuring HFS statuses as
well as a SF-12V2 questionnaire (a generic, multipurpose
short-form survey with 12 questions selected from SF-36
health survey. HRQOL data were scored and weighted in
two scales of mental and physical functions.
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Household food security questionnaire

Reliability and validity of the short forms were assessed
in Iran by Dastgiri et al. (18). For Questions 1 and 2,
‘never’ or ‘does not know’ were reported as negative
responses. For Question 4, ‘no’ or ‘only one or two days’
were reported as negative responses. For Questions 3, 5
and 6, ‘no’ or ‘does not know’ were reported as negative
responses. Households that answered negatively to five or
six questions were classified in food secure (19).

The SF-12V2 questionnaire

The SF-12 questionnaire was developed in 1996 by
Ware (20). Reliability and validity of this tool were verified
in Iran by Montazeri et al. (21). The items were
transformed to a 0-100 scale; 100 represented the
maximum and O represented the minimum HRQOL scores.
The SF-12V2 questionnaire included 12 multiple-choice
questions and eight dimensions. A specified score assigned
to each dimension, showing individual HRQOL in that
dimension. These included physical functioning (PF-2
item), role limitations due to the physical problems (RP-2
item), bodily pain (BP-1 item), vitality (VT-1 item),
general health (GH-1 item), social functioning (SF-1 item),
role limitations due to the emotional problems (RE-2 item)
and mental health (MH-2 item). Four dimensions (PF, RP,
BP and GH) were associated to the physical aspects of SF-
12V2 and were led to the scoring of physical component
summary (PCS) scales. The other four dimensions (SF, RE,
VT and MH) were associated to the mental aspects of SF-
12Vv2 and were led to the scoring of mental component
summary (MCS) scales. Total HRQOL score was achieved
from the mean scores calculated for all dimensions (22—
24).

Study variables

Dependent variable included HRQOL and major
independent variable included HFS (yes/no). Covariates
included gender (female and male), age (< 42 years and >
42 years), years of education (> 12 years and < 12 years),
marital status (married and single/divorced), body mass
index (BMI < 25 and BMI > 25), family size (< 3 people
and > 3 people), wealth index (poorest, poorer, middle,
richer and richest), deprivation index [quintile 1 (least
deprived), quintile 2, quintile 3, quintile 4 and quintile 5
(most deprived)].

Statistical analysis

In this study, STATA Software v.12 (STATA, USA)
was used to analyze collected data. Based on the study
objectives, descriptive statistics were carried out, including
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frequencies, ranges, median, means and standard deviations
(SD). To compare the mean scores of HRQOL based on the
variables, t-independent and ANOVA tests were used
Multiple Linear regression model was used to evaluate the
independent effects of HFS with control the effects of other
variablesSignificance of the tests was set as p < 0.20 for
univariate and p < 0.05 for multiple analysis. Wealth index
was a composite index, including household asset
variables. These variables included 1- home ownership
status, 2- number of rooms, 3- residential unit
infrastructure, 4- telephone, 5- bathroom, 6- kitchen, 7-
toilet, 8- car, 9- motorcycle, 10- mobile phone, 11- freezer,
12- dishwasher, 13- microwave and 14- computer. The
quintiles were based on weight or score of the collected
asset data from each household, using principal component
analysis (PCA) method (25-26). Proportions of
unemployed people over 16 years old and households with
no cars or houses and rates of people at home were used to
calculate the deprivation index. Unemployment and
overcrowding proportions (+1) were subjected to a log
transformation to normalize raw values. All four variables
were then standardized, using Z-score (subtracted the mean
values dividing by SD). These four standardized scores
were summed to achieve a single value, which included the
Townsend deprivation index. Knowledge of the mean and
SD for each variable was necessary when calculating
Townsend scores (27-28).

Ethical considerations

Informed consent forms were completed by the
participants before beginning of the study. Participants
filled out the questionnaires anonymously and were assured
about confidentiality of their information.

Results

In general, the current study was carried out on 30521
participants (Figure 1). Age range of the participants was
18-90 years with a mean age of 43.85 years £16.2. Overall,
64.8% of the participants were female and 35.2% were
male. Of the studied households, 54.5% were consisted of
more than three people (1-15 people per family). The BMI
reflected overweight and obesity in 54.5% of the
individuals, who lived in Tehran (BMI > 25). Demographic
characteristics of the participants are represented in Table
1. The mean of HFS in various districts of Tehran (22
districts) was 62.2%. The total mean score of HRQOL was
60.5 +19.4. Gender, educational level, family size, BMI,
wealth index and deprivation index were linked to HRQOL
(p<0.2).
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33252 households were selected to
take part in Urban HEART Study
(One person selected for interview in
each household)

31544 subjects were included in
this study

30521 subjects were included and
analyzed in this study

Figure 1: Schematic diagram of the study population selection

Tablel. Frequency distribution of the participants’

demographic characteristics (n = 30521)

Characteristics n %
Household Food Security(HFS)
Food Secure 18991 62.2
Food Insecure 11530 37.8
Sex
Male 10749 35.2
Female 19767 64.8
Age
<42 yr 15697 51.4
>42 yr 14824 48.6
Education
Education >12 17724 58.1
Education <12 12797 41.9
Marital Status
Married 22355 74.3
Single/Divorced 7744 25.7
family number
family number <3 14922 48.9
family number >3 15599 51.1
BMI
BMI<25 13899 455
BMI>25 16622 545
Wealth Index
Poorest 5774 20.0
Poorer 5769 22.0
Middle 6262 21.7
Richer 5285 18.3
Richest 5742 19.9
Deprivation Index
1 6052 20.1
2 6152 20.4
3 6028 20.0
4 6010 20.0
5 5870 195

*Some data were missing
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In Table 3, associations between HRQOL and HFS
statuses (food secure and food insecure) are shown. As
shown in Table 3, the HRQOL mean scores were
significantly different based on HFS statuses in various
districts of Tehran (p < 0.001). The maximum and the
minimum mean scores of HRQOL was 66.6 in District 3
and 60.3 in District 12, respectively. The mean of HFS in
various districts of Tehran (22 districts) was 62.2%.
Significant relationships were seen between the HFS and
HRQOL (p < 0.001). Effects of HFS on HRQOL varied in
various districts of Tehran. Age, gender, educational level,
family size, BMI, wealth index and deprivation index were
significantly associated to HRQOL (p < 0.001). Based on
the results of MLR model in Table 4 and Supplementary
S1-S12, the HFS included significantly positive
relationships with total HRQOL and its eight dimensions
by adjusting other variables, including age, gender,
educational level, marital status, family size, BMI, wealth
index and deprivation index (p < 0.05). Based on Table 4,
effects of HFS on HRQOL varied in various districts of
Tehran; hence, HFS included significant effects on
HRQOL in some districts. The highest and the lowest
effects of HFS on HRQOL included 8.16 in District 1 and
2.89 in District 22, respectively.
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Table 2. Comparison of the participants’ HRQOL mean scores based on the participants’ characteristics

Variables Mean(SD) 95 % CI for Mean P-value
Total 60/5+19/4 (60/3,60/8)
Household Food Security(HFS)
Food Secure 63/8+£18/8 (63/5,64/1)
Food Insecure 55/2+19/3 (54/8,55/5) <0/001
Gender
Male 62/9+19/3 (62/5,63/2)
Female 59/3+19/4 (59/0,59/6) <0/001
Age
<42 year 65/0+18/5 (64/7,65/3)
>42 year 55/8+19/2 (55/5,56/1) <0/001
Education
Education >12 64/5+18/6 (64/3,64/8)
Education <12 55/0+19/2 (54/7,55/3) <0/001
Marital Status
Married 60/5+18/9 (60/2,60/7)
Single/Divorced 60/7+21/0 (60/3,61/2) 0/280
Family size
<3 59/3+19/8 (59/0,59/6)
>3 61/7+18/9 (61/4,62/0) <0/001
BMI
BMI<25 62/5+19/4 (62/2,62/9)
BMI>25 58/9+19/3 (58/6,59/2) <0/001
Wealth Index
Poorest 56/0+£20/0
Poorer 57/6+19/6
Middle 60/7+18/9 <0/001
Rich 62/8+19/1
Richest 65/7+18/0
Deprivation Index
1 58/0+20/3
2 59/0+19/7
3 61/819/2 <0/001
4 61/4+18/9
5 62/8+18/6
Discussion districts of Tehran. Therefore, effects of household food

The present study investigated associations of HFS and
HRQOL in various districts of Tehran, Iran. The total mean
score of HRQOL was 60.5 +19.4. The maximum and the
minimum mean scores of HRQOL included 66.6+18.4 in
District 3 and 60.3 +17.6 in District 12, respectively. The
mean of HFS in various districts of Tehran (22 districts)
was 62.2%. Significant relationships were seen between the
HFS and HRQOL (p < 0.001). Effects of HFS on HRQOL
varied in various districts of Tehran; the highest effect of
HFS on HRQOL included 8.16 in District 1 and the lowest
effect included 2.89 in District 22. Almost effects of
household food security on HRQOL in District 22 was one-
third of that in District 1. It could be concluded that
heterogeneity in District 1 led to decreases in QOL scores,
considering that District 22 was a relatively new district of
Tehran and people who lived in District 22 had similar
social statuses. Moreover, it could be concluded that
homogeneity was higher in District 22 than in other

Vol 8, No 3, Jul-Sep 2021

31

security on HRQOL were reported high in Districts 2, 7, 8,
12, 16, 20 and 21, respectively. Thus, it can be concluded
that effects of household food security on HRQOL varied
in various districts of Tehran. For example, effects of
household food security on HRQOL was low in Districts 3,
5 and 13, respectively. Additionally, effects of household
food security on HRQOL in District 1 and 16 was twice
that in Districts 3, 5 and 13.

Studies in several countries have shown associations
between the HFS and HRQOL. Gray et al. reported that
HFS was positively correlated with HRQOL in Indians
(29). A study in the United States demonstrated that
individuals living in food secure households had a higher
HRQOL than those living in food insecure households
(30). In a study on people living with HIV in Uganda,
significantly positive relationships were detected between
high-quality food access and HRQOL (31).
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Table 3. Comparison of the participants’ HRQOL mean scores based on the HFS statuses in 22 districts of Tehran

Districts Household Food SD+Mean 95 % CI for Mean P-value
Security

1 Yes 17.0+65.5 (64.5,66.5) <0.001

No 18.4+56.6 (54.5,58.6)
Yes 19.1+64.9 (63.8,66.0) <0.001

2 No 20.5£54.3 (52.2,56.3)
Yes 18.4+66.6 (65.5,67.7) <0.001

3 No 18.7+59.0 (56.6,61.3)
Yes 18.8+64.1 (62.8,65.4) <0.001

4 No 19.3456.1 (54.5,57.8)
Yes 19.0+63.8 (62.6,65.0) <0.001

5 No 19.4456.6 (54.7,58.4)
Yes 18.0+63.4 (62.3,64.4) <0.001

6 No 17.0+55.8 (53.7,57.9)
Yes 19.3+66.7 (65.4,68.0) <0.001

7 No 20.6+56.3 (54.7,58.0)
Yes 19.2462.8 (61.6,64.0) <0.001

8 No 20.2452.6 (50.7,54.5)
Yes 19.4+62.8 (61.3,64.2) <0.001

9 No 19.6+54.1 (52.6,55.6)
Yes 18.2+65.9 (64.6,67.1) <0.001

10 No 19.3+59.4 (57.9,60.9)
Yes 19.6+63.5 (62.2,64.8) <0.001

11 No 19.4454.1 (52.4,55.9)
Yes 17.6+60.3 (59.1,61.6) <0.001

12 No 18.7+52.1 (50.5,53.6)
Yes 18.3+61.6 (60.4,62.8) <0.001

13 No 19.5+55.2 (53.3,57.1)
Yes 19.0461.2 (59.9,62.6) <0.001

14 No 19.6452.1 (50.4,53.7)
Yes 19.8463.2 (61.8,64.7) <0.001

15 No 19.1+55.8 (54.5,57.2)
Yes 18.7+61.8 (60.5,63.1) <0.001

16 No 18.0+52.6 (51.1,54.1)
Yes 18.0463.8 (62.4,65.3) <0.001

17 No 17.8+56.9 (55.6,58.3)
Yes 18.0462.9 (61.6,64.2) <0.001

18 No 18.7+55.3 (54.1,56.6)
Yes 19.0+63.7 (62.4,65.1) <0.001

19 No 18.9+55.1 (53.6,56.5)
Yes 19.5+65.0 (63.8,66.2) <0.001

20 No 20.6+54.9 (53.2,56.6)
Yes 19.1463.1 (61.9,64.4) <0.001

21 No 19.2453.2 (51.7,54.8)
Yes 18.3+64.6 (63.2,66.0) <0.001

22 No 19.4+58.3 (56.2,60.4)
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Table 4. Adjusted analysis® of HFS on HRQOL in 22 districts of Tehran based on the multiple linear regression model

Districts Non-standardized Coefficients Standardized Coefficients

B SE Beta t P-value
1 8.16 1.26 0.195 6.49 <0.001
2 7.71 1.22 0.166 6.31 <0.001
3 4,92 1.39 0.102 3.53 <0.001
4 6.08 1.12 0.151 5.41 <0.001
5 4.95 1.20 0.116 4,12 <0.001
6 5.80 1.19 0.126 4.87 <0.001
7 7.10 1.06 0.171 6.66 <0.001
8 7.83 1.12 0.181 6.97 <0.001
9 6.33 1.05 0.159 6.04 <0.001
10 5.09 0.96 0.132 5.30 <0.001
11 6.70 1.11 0.159 6.02 <0.001
12 7.32 1.01 0.195 7.21 <0.001
13 4,12 1.15 0.102 3.60 <0.001
14 6.95 1.09 0.173 6.38 <0.001
15 5.92 1.01 0.149 5.87 <0.001
16 8.12 1.02 0.214 8.05 <0.001
17 5.77 1.09 0.158 5.31 <0.001
18 6.85 0.97 0.179 7.09 <0.001
19 6.88 1.03 0.176 6.69 <0.001
20 7.51 1.03 0.177 7.25 <0.001
21 7.58 1.03 0.189 7.35 <0.001
22 2.89 1.27 0.072 2.28 0.023

! Adjusted by age, gender, level of education, marital status, family size, BMI, wealth index and deprivation index

Relationships between HRQOL and household food
insecurity (HFI) in Texas have been reported by Sharkey et
al.; where, 27.8% of the surveyed people lived in
households with food insecurity. Food insecurity in rural
households was one of the major factors affecting QOL;
however, the relationship was not seen in urban households
(32). Similarly, Alfred et al. investigated relationships
between the HFI and health statuses of people in a region
of the United States (Appalachia) and found that 23% of
the surveyed households included food insecure statuses.
They reported that people of food insecure families
included a lower QOL in all aspects, compared to that
people of food secure households did (33). In a study on
assessing food insecurity, mental health and QOL of the
people living with HIV and receiving antiviral therapy,
prevalence of HFI was 38.7%. Decreased mental health and
food insecurity led to decreases in QOL of HIV-infected
patients receiving antiviral therapy. The MLR model
demonstrated significantly positive relationships between
HFS and HRQOL with adjusting variables of age, gender,
education, marital status, family size, BMI, wealth index
and deprivation index as a higher food security led to a
better HRQOL (34). Accordingly, HFI usually occured due
to decreases in variety of foods consumed in households.
One of the major consequences of HFI included changes in
food receiving ways and food diversity in households (35).
Assessment of the pattern of food consumption in
households showed that food insecure households were
majorly focused on receiving energy or filling their
stomachs. Therefore, such families consumed cheap foods
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with high energies but low micronutrients, foods poor in
fruits, vegetables, milks and dairies as well as low-health
diets (36-38). As a first consequence of insufficient access
to food resources, variety of foods in such families
decreased (39).

The current results showed that ages over 42 years
(middle-aged and elderly groups), gender, educational
level, family size, BMI, wealth index and deprivation index
were significantly linked to HRQOL. Based on the results
of principal component analysis, wealth index and
deprivation index included significant effects on QOL.
People in the fourth (richer) and fifth (richest) quintiles
included higher QOL scores, compared to that people in the
lower quintile did. A study on low-income families in
Hong Kong showed that the QOL of people with incomes
below 50% of the average population and somehow on the
verge of poverty scored lower in physical and mental
health statutes (40). In the United Kingdom, Netuveli at al.
(2002) reported that efforts to improve QOL in early old
ages needed solving of financial problems, functional
limitations and ability to leave inappropriate
neighborhoods. If these factors were controlled, there were
possibilities of improving QOL in early old ages (41).
Tajvari et al. reported that elderly people in Tehran
suffered from a relatively poor HRQL, especially elder
women and those with low educational levels. To improve
the QOL of older Iranians, further attentions should be
specified to various aspects of their lives, including health
and economic situations (42). In a study on the
relationships of food insecurity and poor diet quality with
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decreased QOL in the elderly people by Russell et al.,
significant relationships were reported between decreased
physical and mental health statutes with food insecurity and
shortage of diets (43). As a result, households with a better
socioeconomic situation included a higher QOL. Gender
and literacy were two sociocultural variables, which could
affect the HFS statuses. Aging changed personal position
of the family members as reproductive indivisuals and thus
increased their shares of quality foods. Overweight and
obesity as indicators of HFS could affect the QOL statutes.
Bottone et al. indicated that negative effects of various
BMI categories on QOL included obese and morbidly
obese categories, especially for those of underweight,
significantly much more important than other chronic
conditions (44).

Strengths and Limitations

Uses of large sample size and MLR model were the
major strengths of the present study. This study was a
cross-sectional study; thus, it did not establish causal
relationships between HFS and HRQOL. However, this
study provided valuable information on food security
statuses of the households in various districts of Tehran.

Conclusion

Based on the results, it can be concluded that HFS is an
important factor in improvement of HRQOL. Prevalence of
food insecurity in the community is an alarm for the
administrators. Moreover, existence of food insecurity
includes numerous consequences and effects. Since HFI is
an alarm for decreased QOL in Tehran as the largest and
most populated city of Iran, the present study provides
valuable information on food security status and HRQOL
of the households in 22 districts of the city. Thus, it is
recommended that policy makers prepare efficient
intervention programs to promote QOL of urban
households based on the social determinants in each
district.
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