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Abstract

In this cross-sectional study, it was aimed to investigate the relationship between sustainable and healthy eating behaviors
such as nutritional insecurity and a healthy and balanced diet, interest in regional and organic food products, consumption of
seasonal food and avoidance of food waste, preference for locally produced foods, reduction of meat consumption, preference
for eggs from free-range chickens, and sustainable fishery products, and consumption of low-fat food products in adults.
The study included 410 adults who were reached through social media applications. Data were collected through an online
questionnaire including the Descriptive Information Form, the Household Food Insecurity Access Scale (HFIAS), and the
Sustainable Healthy Eating Behaviors Scale (SHEBS). The proportion of participants determined as mildly food insecure,
moderately food insecure, and severely food insecure was 10.2%, 6.6%, and 7.6%, respectively. Linear regression analysis
revealed that in Models 1, 2, and 3, there was a statistically significant negative association between food insecurity and the
components of sustainable and healthy eating behaviors such as healthy and balanced diet (f—0.226, p <0.001), quality labels
(#—0.230, p <0.001), seasonal foods, which are of avoidance of food waste (5 —0.261, p <0.001), animal welfare (f—0.174,
p<0.001), and fat intake (f—0.181, p <0.001). In conclusion, food insecurity negatively affects healthy and balanced diet
behaviors, interest in regional and organic food products, seasonal food products consumption and avoidance of food waste,
consumption of low-fat food products, and the choice of products such as free-range chicken eggs, and sustainable fisheries.
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Introduction

Food insecurity has been defined as “individuals’ being
unable to obtain the energy and nutrients they need to sus-
tain their lives and having difficulty in obtaining adequate
food in socially acceptable ways (Thomas et al. 2019).” Food
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insecurity is a serious public health problem, and unhealthy
eating behaviors are associated with poor diet quality and
chronic diseases (Leung et al. 2014; Gregorio et al. 2018).
Food insecurity often results from socioeconomic ine-
qualities that make it difficult to access food (Reeves et al.
2021). Therefore, individuals living in food insecure house-
holds are reported to have inadequate nutrient intakes (Mello
et al. 2010; Smith et al. 2017). Individuals who are food
insecure may consume foods with high nutritional value
such as fruits and vegetables less, since they are more expen-
sive than ready-to-eat, low-quality, energy-intensive pro-
cessed foods. Hirvonen et al. (2020) reported that fruits and
vegetables take the lead in terms of the cost of an optimal
sustainable healthy diet (31.2%), and that this cost cannot
be afforded by individuals living in low-income countries
(Hirvonen et al. 2020). The fact that nutritious foods such
as fruits and vegetables are grown seasonally reduces their
availability and increases the cost since they are extremely
perishable (Sarfo et al. 2022). In addition to socioeconomic
inequality, food insecurity which is a chronic stress factor
affects individuals’ nutritional behaviors. Many individuals
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consume more food under chronic stress conditions. There-
fore, food insecure individuals are likely to have increased
daily energy intake and to display a food addiction behavior
to cope with stress (Leung et al. 2014). Food insecure indi-
viduals are reported to have diets rich in simple carbohy-
drate, fat, and energy content due to all these factors (Naja
et al. 2020). Dietary patterns that are associated with better
health outcomes (in industrialized countries) may also have
a lower environmental footprint. For instance, switching
to plant-based diets results in reduced pressure on soil and
water resources and leads to less environmental pollution—
less nitrogen and carbon-based greenhouse gas emissions.
According to the estimates, 26-35% of greenhouse gasses
originate from food production, most of which is attributed
to animal foods (Poore and Nemecek 2018; Xu et al. 2021).

Sustainability should be considered as part of the long-
term temporal dimension when assessing food security
(Berry et al. 2015). From a broader perspective, food security
is related to sustainable food and agriculture sectors where
the needs of current and future generations are met depending
on environmental, social, and economic dimensions (Guiné
et al. 2021). Sustainable diets and sustainable food systems
put emphasis on the protection of long-term health and envi-
ronment (Berry et al. 2015). Among the leading obstacles in
ensuring food security in Turkey are fluctuations and imbal-
ances in food production, which change over years (Koca
and Somuncu 2021). According to the Global Food Safety
Index report, Turkey ranks 49th among 113 countries and the
prevalence of undernourishment there is 2.5% (GFSI 2022).

In order to realize sustainable nutrition, it is necessary
to analyze consumer behaviors (Zakowska-Biemans et al.
2019). Among the sustainable and healthy eating behav-
iors are purchasing local and organic foods, reducing meat
consumption, avoiding products with excessive packaging,
consuming only seasonal vegetables and fruits, buying
products with a sustainability label, and buying meat or
poultry labeled free range or cage-free (Tobler et al. 2011;
Weller et al. 2014; Verain et al. 2015). In previous stud-
ies, the focus was not on a holistic approach to sustainable
healthy eating behavior but on a certain area of sustainable
food, such as purchasing organic food and traditional food
and reducing meat consumption (Pieniak et al. 2009; Hall-
strom et al. 2014; Lee and Hwang 2016). In addition, in
these studies, it was ignored whether food insecurity had an
effect on sustainable healthy eating behaviors. Among the
nutrition-related goals of the “2030 Agenda for Sustainable
Development” adopted at the United Nations (UN) Sus-
tainable Development Summit are promoting sustainable
and healthy diets and ensuring food security globally (FAO
2016). From this perspective, not only should sustainable
healthy eating behaviors be evaluated holistically but also
the relationship between such behaviors and food insecurity
should be revealed.

In the present study, the aim was to investigate the rela-
tionship between sustainable and healthy eating behaviors
such as nutritional insecurity and a healthy and balanced
diet, interest in regional and organic food products, con-
sumption of seasonal food and avoidance of food waste,
preference for locally produced foods, reduction of meat
consumption, preference for eggs from free-range chickens,
and sustainable fishery products, and consumption of low-fat
food products in adults.

Materials and methods
Study type and sample

The research is of cross-sectional type. The population of
the study consisted of adults aged 19—64 years living in
Turkey. The study was carried out with people who were
contacted through social media applications such as Face-
book, Instagram, and WhatsApp between June 2022 and
November 2022. The online questionnaire was sent to their
smartphones via a link sent by way of their social media
accounts. The minimum sample size to be reached in the
study was calculated as 395 people in the G¥Power 3.1.9.7
program (power: 80%, significance level a=0.05, effect size
d=0.02) (Faul et al. 2007, 2009). In the study, of the 450
individuals who stated that they agreed to participate in the
study were as follows: not pregnant or were not breastfeed-
ing, 7 who were not in the 19-64 age group, and 33 who
did not complete the questionnaire were excluded from the
study. Thus, we analyzed the data collected from the 410
participants.

Data collection tools

The researchers collected the study data with an online ques-
tionnaire including the Descriptive Information Form they
developed, HFIAS, and SHEBS.

Descriptive information form

The form consists of 12 items questioning the following: age,
sex, marital status, education level, the number of people the
participant lives with, health insurance status, smoking status,
alcohol consumption status, presence of a chronic disease,
diet for the chronic disease, skipping meals, and the amount
of water consumed daily. In the Descriptive Information
Form, the age was questioned with an open-ended question
and the participants were assigned into three groups: those
aged <29 years, those aged between 30 and 44 years, and
those aged > 45 years. Of the variables, sex (female, male),
marital status (married, single), and health insurance (yes,
no) were questioned in two categories. Educational status was
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questioned in five categories as literate but not a graduate of
any school, primary school, secondary school, high school,
university, and above, taking into account the last school
the participant graduated, and they were categorized in two
groups: high school and below and university and over. The
number of households was determined by asking the following
open-ended question: “How many people live in your house,
including yourself?” and they were categorized in two groups:
three and fewer and four and more. To question their smoking
status, the participants were asked to tick one of the following
options appropriate for themselves: non-smoker, at least one
cigarette a day, sometimes, and ex-smoker. To question their
alcohol use status, the participants were asked the following
question: Do you drink at least one glass of alcohol per day?
Whether the participants had a chronic disease was questioned
as follows: Do you have a disease diagnosed by a physician or
do you have any disease/diseases that would require you to use
regular medication? They were asked to answer as “yes” or
“no.” Of the participants, those who answered as “yes” were
asked to indicate whether they followed a special diet for their
chronic disease. Meal skipping status was questioned in three
categories as “yes,” “no,” and “sometimes.” To determine how
many liters of water per day they drank, the participants were
asked an open-ended question. Their answers were presented
in two categories: less than 2 L and 2 L or more.

Household Food Insecurity Access Scale (HFIAS)

The HFIAS developed by Coates et al. (2007) as part of the
Food and Nutrition Technical Assistance II Project is used
to determine individuals’ food insecurity levels. It measures
the degree of food insecurity in the household over the past
4 weeks (Coates et al. 2007). The Turkish version of the
HFIAS whose validity and reliability study was conducted
by Bor (2018) consists of 1 dimension and 18 items. The
Cronbach’s alpha coefficient of the scale was 0.876 in Bor’s
study (2018). Nine of the 18 questions in the scale are occur-
rence questions whereas the remaining nine are frequency-
of-occurrence questions. The higher the score obtained from
the overall HFIAS is, the severer the food insecurity expe-
rienced by households is (Coates et al. 2007; Bor 2018). In
the present study, food insecurity was categorized as food
secure, mildly food insecure, moderately food insecure, and
severely food insecure according to the instruction in the
study conducted by Coates et al. (2007).

Sustainable and Healthy Eating Behaviors Scale
(SHEBS)

The SHEBS developed by Zakowska-Biemans et al. (2019)
is used to assess sustainable and healthy nutritional behav-
iors of individuals. The SHEBS, which questions sustain-
able and healthy eating behaviors together, provides a better
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understanding of how consumers interpret these concepts and
reflect them on their food choices. The scale questions the
participant’s behaviors based on self-report. The validity and
reliability study of the Turkish version of the SHEBS was
performed by Koksal et al. (2022). The Cronbach’s Alpha
coefficient was 0.912 in Koksal et al. (2022) study. SHEBS
consists of 32 items and the following 7 factors: quality labels,
seasonal foods and avoidance of food waste, healthy and bal-
anced diet, local foods, meat reduction, animal welfare, and
fat intake. Quality labels’ factor questions consumers’ interest
in food products with distinctive features such as regional and
organic food. In the seasonal foods and avoidance of food
waste factor which has seven questions, behaviors towards
consuming seasonal foods and avoiding food waste are ques-
tioned. In the healthy and balanced diet factor which has four
questions, healthy, nutritious, natural, and generally balanced
eating behaviors are questioned. The three questions in the
local foods’ factor are asked to determine whether locally pro-
duced foods are preferred. In the three-question meat reduc-
tion factor, behaviors towards replacing meat with vegetable
protein-based food products and reducing meat consumption
in general are questioned. In the three-question animal wel-
fare factor, the behaviors towards the preference of free-range
chickens’ eggs and sustainable fishery products are evaluated.
The three questions in the fat intake factor are asked to deter-
mine behaviors towards the consumption of food products
with low fat content. Responses given to the items in the
scale are scored on a Likert-type scale as follows: “never,”
“very rarely,” “rarely,” “sometimes,” “often,” “very often,”
and “always.” Factor scores are calculated by taking the aver-
age of the scores (between 1 and 7 points) given to the items
in that factor. The score for the overall scale is calculated by
taking the average of the scores given to all the factors into
account. An increase in the mean score for the overall SHEBS
indicates an increase in displaying the behavior (Zakowska-
Biemans et al. 2019).

EEINT3 99 ¢ LEINT3

Data analysis

Numbers, percentages, arithmetic mean, standard devia-
tion, and Student’s ¢ test were used in the analysis of the
data. Whether the data were normally distributed, it was
determined with the kurtosis and skewness coefficients and
the variables whose kurtosis-skewness coefficients ranged
between — 1.0 and + 1.0 were accepted that they were nor-
mally distributed. While the dependent variable of the study
is sustainable and healthy eating behaviors (quality labels,
seasonal foods and avoidance of food waste, healthy and bal-
anced diet, local foods, meat reduction, animal welfare, and
fat intake), its independent variable is household food insecu-
rity. Pearson correlation analysis was used to find out whether
there was a linear relationship between food insecurity and
sustainable and healthy eating behaviors. The relationship
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between food insecurity and sustainable and healthy eating
behaviors was investigated with simple and multivariate lin-
ear regression models using the enter method. Sustainable
and healthy eating behaviors were included in the regression
models as the dependent variables, food insecurity as the
independent variable, and age, sex, marital status and edu-
cational status variables as covariates. While only household
food insecurity (continuous) was included in Model 1, house-
hold food insecurity (continuous), age (continuous), and sex
(male: 0, female: 1) were included in Model 2, and household
food insecurity (continuous), age (continuous), sex (male: O,
female: 1), marital status (single: 0, married: 1), and educa-
tion level (high school and below: 0, university and above:
1) variables were included in Model 3. For each model, the
percentage of variance in sustainable and healthy eating
behaviors explained by household food insecurity and other
variables in the model was evaluated with R*. The level of
significance for statistical tests was p <0.05. Variance infla-
tion factor (VIF < 10) and Durbin Watson (DW: 0 <DW <4)
values were taken into account in the evaluation of multicol-
linearity and autocorrelation.

Ethical approval

The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki. Before it was con-
ducted, ethical approval was obtained from the Bandirma
Onyedi Eylul University Health Sciences Non-Interventional
Research Ethics Committee (decision date and number: Jan-
uary 07, 2022/2021-82).

Results

The mean age of the participants was 35.53 +11.98 years. Of
them, 39.6% were >29 years old, 70.7% were women, 59.8%
were married, 79.5% were graduates of university or above,
53.9% lived with three or fewer people, 93.2% had health
insurance, 19.3% smoked at least 1 cigarette a day, 30.0%
consumed alcohol, 37.8% skipped meals, 42.4% consumed
less than 2 L of water per day, and 11.2% were diagnosed
with a chronic disease. Of those with a chronic disease, 43.5%
followed a special diet for their disease. The mean score the
participants obtained from the overall HFIAS was 1.48 +3.57
(min:0, max:26). According to the answers given to the scale
items were determined as food secure, mildly food insecure,
moderately food insecure, and severely food insecure was
75.6%, 10.2%, 6.6%, and 7.6%, respectively (Table 1).

The mean scores the participants obtained from the SHEBS
and the comparison of their mean scores according to the
HIFAS were given in Table 2. The mean scores they obtained
from the healthy and balanced diet, quality labels, seasonal

Table 1 Descriptive characteristics of the participants

Descriptive characteristics Number (n) Percentage (%)

Age (mean + SD: 35.53 +11.98, min: 19, max:64) years

<29 years 162 39.6
30-44 years 142 34.7
>45 years 105 25.7
Sex
Women 290 70.7
Men 120 29.3
Marital status
Single 165 40.2
Married 245 59.8
Educational status
High school and below 84 20.5
University and over 326 79.5
The number of people living together
<3 221 539
>4 189 46.1
Having health insurance
Yes 383 93.2
No 28 6.8
Smoking status
Non-smoker 271 66.1
At least one cigarette a day 79 19.3
Sometimes 43 10.5
Ex-smoker 17 4.1
Alcohol consumption
No 287 70.0
Yes 123 30.0
Having a chronic disease
No 364 88.8
Yes 46 11.2
Diet for the chronic disease
Yes 20 43.5
No 26 56.5
Skipping meals
Yes 155 37.8
No 78 19.0
Sometimes 176 42.9
Amount of water consumed daily
<2L 158 424
>2L 215 57.6
Household food insecurity (mean +SD:1.48 +3.57 (min:0, max:26)
Food secure 319 75.6
Mildly food insecure 42 10.2
Moderately food insecure 27 6.6
Severely food insecure 31 7.6

Mean + SD mean =+ standard deviation, Min minimum, Max maximum

foods and avoidance of food waste, local foods, meat reduc-
tion, animal health, and fat intake factors were 4.33 +1.38,
4.13+1.46,4.30+1.38,3.30+1.56,3.28+1.68, 3.75+1.79,
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and 4.26 +1.74, respectively. Of the participants, those who
were mildly/moderately/severely food insecure obtained sig-
nificantly lower mean scores from the healthy and balanced
diet, quality labels, seasonal foods and avoidance of food
waste, animal welfare, and fat intake factors than did those
who were food secure (p <0.05, Table 2).

The relationship between household food insecurity and
sustainability healthy eating behaviors was given in Table 3.
According to Pearson correlation analysis, household food
insecurity was statistically significantly, negatively and
weakly correlated with healthy and balanced diet (r—0.226,
p <0.05), quality labels (r—0.230, p < 0.05), seasonal foods
and avoidance food waste (r—0.261, p <0.05), animal wel-
fare (r—0.174, p <0.05), and fat intake (r—0.181, p <0.05)
behaviors (Table 3).

The relationship between food insecurity and sustain-
able and healthy eating behaviors according to the linear
regression analysis was given in Table 4. According to this
relationship, in Model 1, Model 2, and Model 3, there was
a statistically significantly negative association between
food insecurity and healthy and balanced diet (f—0.226,
p<0.001), quality labels (#—0.230, p <0.001), seasonal
foods and avoidance of food waste (f—0.261, p <0.001),
animal welfare (f—0.174, p<0.001), and fat intake
(#—0.181, p<0.001), which are the components of sustain-
able and healthy eating behaviors, but there was no associa-
tion between food insecurity and local food and meat reduc-
tion behaviors’ components (Table 4).

Discussion

This cross-sectional study is the first study in which the
relationship between food insecurity and sustainable and
healthy eating behaviors in adults was investigated, and it
was determined that food insecurity negatively affected

Table 3 The relationship between household food insecurity and sus-
tainable and healthy eating behaviors

Sustainable and Healthy Eating Behaviors Scale Household food

insecurity

r p*
Healthy and balanced diet -0.226 <0.001
Quality labels —-0.230 <0.001
Seasonal foods and avoidance of food waste —-0.261 <0.001
Local foods —-0.073 0.138
Meat reduction —-0.016 0.740
Animal welfare -0.174 <0.001
Fat intake -0.181 <0.001

* s . .
Pearson’s correlation analysis

healthy and balanced diet behaviors, interest in regional
and organic food products, seasonal food products con-
sumption and avoidance of food waste, consumption of
low-fat food products, and preferences for free-range
chicken eggs, and sustainable fishery products.

Food insecurity, which is defined as limited or uncer-
tain access to adequate nutritious food for a healthy life,
is a global public health problem (Coleman-Jensen et al.
2022). Several factors such as climate change, conflict,
economic slowdowns and recessions, socioeconomic ine-
qualities, social exclusion, and rapid population growth
affect food insecurity (Militao et al. 2022). In addition,
the prevalence of food insecurity has increased world-
wide due to the impact of the COVID-19 pandemic. For
instance, in recent studies, the rate of food insecurity has
been determined as 10.2% in US households (Coleman-
Jensen et al. 2022), 14.2% in UK adults (Pool and Dooris
2022), and 15.9% in Jordan adults (Olaimat et al. 2022). In
the present study, the rate of mildly, moderate, and severe
food insecure adults was 24.4%. In Turkey, although there

Table 2 Distribution of mean scores obtained from the Sustainable and Healthy Eating Behaviors Scale according to the household food insecurity

Sustainable and Healthy Eating Behaviors Scale Mean +SD Min-max Food secure Mildly/moderately/ p value”
severely food insecure
Mean +SD Mean +SD
Healthy and balanced diet 4.33+1.38 1.00-7.00 451+1.31 3.79+£1.46 <0.001
Quality labels 4.13+1.46 1.00-7.00 4.30+1.40 3.58+£1.52 <0.001
Seasonal foods and avoidance of food waste 4.30+1.38 1.00-7.00 4.49+1.30 3.70+1.47 <0.001
Local foods 3.30+1.56 1.00-7.00 3.38+1.51 3.05+1.67 0.068
Meat reduction 3.28+1.68 1.00-7.00 3.29+1.66 324+ 1.75 0.790
Animal welfare 375+1.79 1.00-7.00 3.93+1.77 318+ 1.71 <0.001
Fat intake 4.26+1.74 1.00-7.00 444+1.73 371+£1.69 <0.001

Mean + SD mean + standard deviation, Min minimum, Max maximum
“Student’s 7 test
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Table 4 The relationship between household food insecurity and sustainable and healthy eating behaviors in linear regression analysis

Sustainable and healthy eating behaviors

Variables Model 1 Model 2

Model 3

B Standard ~ 95% confidence p

Standard
error interval error

95% confidence p Standard
interval error

95% confidence
interval

Healthy and balanced diet

Household -0.226  0.019
Food
Insecurity
Access
Scale

Quality labels

Household
Food
Insecurity
Access
Scale

Seasonal foods and avoidance of food waste

Household -0.261 0.019 —0.137;-0.065™
Food
Insecurity
Access
Scale

—0.125;-0.0517"

—0.230  0.020 —0.133;-0.055™

Local foods

Household
Food
Insecurity
Access
Scale

-0.073  0.022 —0.074;0.010

Meat reduction

Household Food -0.016 0.023
Insecurity
Access Scale

—0.054;0.038

Animal welfare

Household
Food
Insecurity
Access
Scale

—0.174  0.024 —0.135;-0.039™

Fat intake

Household
Food
Insecurity
Access
Scale

—0.181  0.024 —0.135;-0.0417"

-0.223  0.019

-0.225 0.020

-0.264 0.019

-0.075 0.022

-0.011  0.023

-0.169  0.024

-0.179  0.024

—0.123;-0.049** -0.213  0.019 —0.120; - 0.045%*

—0.130;—0.053%* -0.219  0.020 —0.128; - 0.050%*

—0.139; —-0.066** -0.258 0.019 —0.137;-0.063**

—0.075;0.010 -0.066 0.022 —-0.072;0.014

—0.051;0.041 —0.008 0.024 —0.050;0.043

—-0.132;-0.036" —0.154  0.025 —0.126; -0.029*

—0.134;-0.041"" -0.181 0.024 —0.136; —0.040%*

Variables included in the model: Model 1 household food insecurity (continuous), Model 2 household food insecurity (continuous), Age (con-
tinuous), Sex (male: 0, female: 1), Model 3 household food insecurity (continuous), Age (continuous), Sex (male: 0, female:1), Marital status
(single:0, married 1), Education level (high school and below:0, university and above:1)

S, standardize regression coefficient
“p<0.01
*p<0.001

are very few studies conducted to determine the preva-
lence of food insecurity at the local level, no studies have
been conducted at the national level (Estiirk 2015; Bulucu
Biiyiiksoy 2021). In her study conducted with mothers and
fathers with a high school education level and below in
the city center of Kirsehir, a province in central Turkey,

Biiytiksoy reported that the prevalence of household food
insecurity was approximately 65% (Bulucu Biiyiiksoy
2021). In another study conducted by Estiirk in Adana, a
province in the Mediterranean region of Turkey, in 2015,
the prevalence of food insecurity in households with chil-
dren was reported as approximately 69% (Estiirk 2015). In
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Turkey, of the population, approximately 33% are adults
in the age group of > 45 years, and 50% are women. Of
the population aged 25 and above, 23% have a univer-
sity or higher education level (TSI 2022a; TSI 2022b).
In the present study, of the participants, about 26% were
in the age group of 45 and above, 71% were women, and
80% had a university or higher education level, which
indicates that the participants included in our study were
younger, more educated, and mostly women compared to
general Turkish population. This is probably due to the
fact that our study data were collected via online surveys
on social media platforms whose users are usually younger
and more educated people. In studies conducted in Tur-
key, low education level is indicated as one of the most
important risk factors for food insecurity (Estiirk 2015;
Bulucu Biiyiiksoy 2021). The frequency of food insecurity
calculated in the present study was lower than was that
calculated in studies conducted at the local level in Turkey.
This difference may be due to the fact that the participants
in our study was different from the general population in
terms of some sociodemographic characteristics such as
age, sex, and education level, that the measurement tools
used to determine food insecurity varied from one study to
another, and that food inflation rates in the years in which
the studies were conducted were different. According to
a study conducted in Turkey, the rate of food insecurity
has increased more than 1.5 times every year since 2014
(Ipek 2022). It is stated that in Turkey, the rate of food
insecurity has increased due to such factors as increase in
food demand and prices, consumers’ low level of aware-
ness, drought and fluctuations in agricultural production,
increased migration from rural areas to cities, and socio-
economic and cultural diversity among households due to
the change in ethnic structure (Estiirk and Oren 2014; Ipek
2022). In addition, it is thought that decreasing household
income and food availability in Turkey due to the impact
of the COVID-19 pandemic has also increased the rate of
food insecurity.

While food insecurity can be obesogenic due to its asso-
ciation with unhealthy diet, it can also lead to weight loss
due to hunger (Morales and Berkowitz 2016). Accordingly,
food insecurity has been associated with several negative
health outcomes such as obesity (Myers et al. 2020), diabe-
tes, hypertension (Pérez-Escamilla et al. 2014), malnutrition
(Grammatikopoulou et al. 2019), and depression (Abrahams
et al. 2018). According to several studies, adults who were
food insecure have modifiable health behaviors such as
unhealthy eating habits and poor diet quality (Ranjit et al.
2020; Dubelt-Moroz et al. 2022). For instance, in the pre-
sent study, a negative relationship was determined between
food insecurity and healthy and balanced eating behavior.
A negative relationship was also determined between food
insecurity and preference for low-fat foods and low-fat
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intake behavior questioned by the items regarding avoid-
ance of high-fat foods. Food insecure individuals have a
diet poor in fruits and vegetables, but rich in fat and simple
carbohydrate content of energy dense foods (Morales and
Berkowitz 2016). In a study, it has been shown that food
insecure households with children prefer fast-cooking fro-
zen foods and obesogenic foods more (Nackers and Appel-
hans 2013). On the other hand, Larson et al. (2020) found
that in emerging adults, food insecurity was associated with
lower levels of fruit and vegetable, whole grain, vitamin D,
calcium and fiber intakes and with higher levels of sugary
drinks, extra sugar, and saturated fat intakes (Larson et al.
2020). It is thought that low economic levels of individuals
with food insecurity led to the emergence of this result.

People can reduce the environmental impact of their eat-
ing behavior without compromising their nutrient intake
and prevent the development of chronic diseases by adopt-
ing a more sustainable diet (Springmann et al. 2018).
Sustainable and healthy diet is associated not only with
ecological behaviors such as avoiding food waste, consum-
ing local and seasonal foods but also with healthy eating
behaviors such as consuming low-fat foods and reduc-
ing meat consumption (Zakowska-Biemans et al. 2019).
Food insecurity is one of the leading risk factors for SHE
behaviors (Pérez-Escamilla 2017). According to the report
released by the “State of Food Security and Nutrition in the
World,” the number of people affected by hunger in 2021
ranged between 702 and 828 million and it is estimated
that around 670 million people will be undernourished in
2030 (FAO 2022). Ending hunger, ensuring food security,
improving nutrition, and promoting sustainable agriculture
globally are among the United Nations (UN) 2030 Sus-
tainable Development Goals (FAO 2016). These goals are
bi-directionally related to food insecurity (Pérez-Escamilla
2017). For instance, in the present study, it was determined
that food insecurity negatively affected healthy and bal-
anced diet behaviors, interest in regional and organic food
products, seasonal food products consumption and avoid-
ance of food waste, consumption of low-fat food products,
and preferences for free-range chicken eggs, and sustain-
able fishery products.

Today, in parallel with the increase in urbanization, the
farming workforce has decreased, and the arable lands in or
near urban areas have been replaced by housing and indus-
trial facilities, which has led to an increase in food prices
due to the reduced food supply capacity (Akparibo et al.
2021). In addition, due to urban lifestyle, individuals prefer
processed, packaged, and/or ready-to-eat foods (Holdsworth
et al. 2020). In a study, low-income adults are reported to
consume processed meat, sweets, and sugary drinks more
than the recommended limits (Leung et al. 2012). Due to
these factors, it is thought that food insecure individuals
prefer local and organic foods and seasonal foods less.
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The fact that no relationship was found between food
insecurity and behaviors to reduce meat consumption in the
present study is an expected result because the costs of foods
with lower energy density, such as lean meat and fish, are
high (Kastorini et al. 2021). Food insecure individuals are
likely to consume meat and fish less and processed meat
more. In addition, individuals’ dislike of consuming meat
and meat products or adopting a diet similar to a vegetarian
diet may also lead to the emergence of this result.

On the other hand, the negative relationship between food
insecurity and preferences for free-range chicken eggs and
sustainable fishery products may be caused by egg consump-
tion of individuals. The energy cost of eggs is significantly
lower than that of other foods such as meat, poultry, and fish
(Walker and Baum 2022). Therefore, it is thought that food
insecure individuals prefer eggs especially those of cage-
raised chickens, which are relatively cheaper, as an alterna-
tive to more expensive animal protein sources. However,
free-range chicken eggs have a lower greenhouse gas emis-
sion footprint (Taylor et al. 2014).

Food waste at the consumption level has become an
important problem affecting global food security and food
sustainability (Attiq et al. 2021). According to Althumiri
et al. (2021), food waste and food insecurity may coexist in
the same household. Similarly, in the present study, the mean
score obtained by the food insecure participants from the
seasonal foods and avoidance of food waste factor reflecting
the consumption of seasonal food products and the behavior
of avoiding food waste was lower than was that obtained
by the food secure participants. In addition, it is thought
that the negative relationship between food insecurity and
avoidance of food waste behavior may be caused by factors
such as not reading food labels, inadequate food prepara-
tion and cooking skills, and inadequate nutritional literacy
in food insecure individuals. The relationship between food
insecurity and food waste may be clarified through stud-
ies to be conducted in the future. Addressing the problem
of food waste can be an important opportunity to improve
levels of food sustainability and food insecurity (Althumiri
et al. 2021).

Limitations of the study

The present study has some limitations. The first one is
that the study was conducted with the participants who
had internet access through social media platforms, had a
smart phone, and could read and write in Turkish through an
online survey (selecting bias). Therefore, the results cannot
be generalized to the whole population. The other limitation
of the study is that the data were collected based on self-
report (reporting bias) and the food intakes of individuals
with and without food security were not investigated.

Conclusion

The results of the study demonstrated that food insecurity
had serious reflections on sustainable and healthy eating
behaviors and that food insecurity should be considered as
an important component of sustainability studies. Therefore,
it is thought that the prevention of food insecurity in the
society will have positive effects on sustainable and healthy
nutrition behaviors. Within this context, global interven-
tions are needed to reduce food insecurity and its effects. In
addition, supporting sustainable food production systems,
increasing the number of qualified agricultural workers,
and reducing agricultural imports are of great importance
in ensuring sustainability. On the other hand, there is a need
for comprehensive research that sheds light on food policies
that enable households to access healthy foods and present
healthy and sustainable eating habits to the society. It may
be recommended to conduct studies in the future in which
community-based, sustainable and healthy eating behaviors
are evaluated with dietary records.
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