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Abstract

This study aims to adapt “The Eating Motivations Scale (EATMOT)” scale into Turkish and conduct a validity and reliability
study of the scale for the Turkish population. Approval was received from the developer of the EATMOT scale to conduct
this study. The scale was first translated into Turkish from English by five experts in their fields and one professional trans-
lator fluent in both languages. The scale was then administered to 940 participants whose native language was Turkish and
whose ages ranged from 18 to 65. Translation, exploratory factor analysis, and confirmatory factor analysis were applied to
evaluate the scale’s validity. In evaluating its reliability, inter-item correlations, the first 27%-last 27% discrimination, and
Cronbach’s alpha coefficient were assessed in total-item correlations. Factor analysis showed that item scores were higher
than 0.70. The Cronbach’s alpha coefficient of the scale was calculated as 0.82, indicating that the scale is reliable. Cron-
bach’s alpha internal consistency coefficients of the subgroups in the scale were found to be varying in the range of 0.6-0.9.
It was concluded that the Turkish version of the EATMOT questionnaire is a reliable and valid tool that can be used in field
studies to examine the motivations that affect people’s food choices and eating behaviors.
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Introduction

Eating behavior and making food choices are a multidimen-
sional and complex process that depends on many internal
and external factors [1]. In addition to the appearance, taste,
smell, brand, and packaging, which are the unique charac-
teristics of the food, a person’s positive or negative feelings
about that food depend on internal and external characteris-
tics. Other factors related to food choices are psychological
factors, including cognition, memory, and personality traits;
biological and physiological factors, such as age, gender,
gastrointestinal physiology, hunger, and satiety status; and
situational factors related to the physical environment, cop-
ing problems, and assimilation [2]. Likewise, since eating

< Merve Pehlivan
mervepehlivan @medipol.edu.tr

Department of Nutrition and Dietetics, School of Health
Sciences, Istanbul Medipol University, Istanbul, Turkey

Department of Nutrition and Dietetics, Faculty of Health
Sciences, Istanbul Medipol University, Istanbul, Turkey

Department of Food, Industry Polytechnic Institute of Viseu,
Viseu, Portugal

Published online: 29 January 2025

is a social occasion and is often an integral part of social
events, social reasons are also critical factors [3].

Understanding the motivations underlying people’s eating
behavior is essential from a health and economic perspec-
tive. Information about eating habits is also crucial to pro-
moting effective health strategies [4]. Food choice is a series
of conscious or unconscious decisions regarding nutrients
during food consumption, food purchase, or any moment
between these two actions. Food preferences are seen as the
essential component of all purchasing decisions regarding
food choices made by consumers [4].

The present study is an extension of the multinational
project titled “Psycho-social Motivations Associated with
Food Choices and Eating Practices (EATMOT),” conducted
in various countries to study some psychological and social
motivations that affect people’s food choices and eating
behaviors. The EATMOT, designed by Polytechnic de
Viseu, is a scale developed to determine the psycho-social
motivations associated with people’s food choices and eating
practices. The scale includes six dimensions: health, emo-
tional state, affordability and suitability, social and cultural
influences, environmental and political determinants, and
marketing and advertising [5]. The validity and reliability of
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the scale were performed in many countries [6—8]. However,
adaptation work has not yet been done in our country. This
study aims to determine the motivations for food selection
among Turkish people by conducting a validity and reliabil-
ity study of EATMOT in Tiirkiye.

Material and method
Data collection

The original EATMOT scale used in the scale development
study includes the following sections: Demographic Infor-
mation (9 questions), Anthropometric Data and Behavioral
and Health-Related Factors (9 questions), Perceptions about
Healthy Nutrition (10 Questions), Information Sources about
Healthy Nutrition (7 items), Health-Related Motivations (10
questions), Emotional Motivations (9 questions), Motiva-
tions Related to Economics and Accessibility (7 questions),
Social and Cultural Motivations (9 questions), Environmen-
tal and Political Motivations (7 questions), Marketing and
Commercial Motivations (7 questions). The scale consists
of these parts: Demographic Information (9 questions),
Anthropometric Data and Behavioral and Health-Related
Factors (9 questions), Healthy Nutrition-Related Motiva-
tions (7 questions), Health-Related Motivations (10 ques-
tions), Emotional Motivations (9 questions), Economic and
Accessibility-Related Motivations (7 questions), Social
and Cultural Motivations (9 questions), Environmental and
Political Motivations (7 questions), and Marketing and Com-
mercial Motivations (7 questions).

The validity and reliability studies of the scale were con-
ducted on 49 items belonging to the last six parts related
to motivation. The scale consisting of these six items has
a 5-point Likert structure, and each answer statement cor-
responds to the value in parentheses: Strongly disagree (1),
Disagree (2), Neither agree nor disagree (3), Agree (4),
Strongly agree (5). In these six main items, the average of
all statements is expressed as the motivation of the group
to which it belongs. The necessary permission to adapt the
questionnaire to Turkish was obtained by the research team
that developed the questionnaire via e-mail. The research
was approved by the ethics committee of (Intentionally left
blank for blind review) (Issue: 1103). In addition, the indi-
viduals participating in the study signed an informed consent
form that guarantees data protection.

Translation of the scale
The researchers first translated the original questionnaire
for the study into Turkish. During this initial translation, the

authenticity of the survey was preserved. The first translation
and the original questionnaire were independently reviewed
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by five experts proficient in both languages and knowl-
edgeable in nutrition and dietetics for preliminary evalua-
tion. The translation was then examined by a professional
English-Turkish translator. Based on these evaluations, the
translation was finalized, incorporating suggestions for
changes. The researchers back-translated the items into the
original language using the reverse translation method and
compared them with the original. A bilingual translator, an
expert in nutrition and dietetics terminology, conducted the
back-translation process. A panel of five experts evaluated
the original and back-translated versions independently to
assess semantic, conceptual, and cultural equivalence. The
questionnaire, translated into Turkish, was used for a pilot
study. Cultural appropriateness was tested in pilot study with
40 participants who evaluated the clarity and relevance of
each item. They were also asked to write down the meaning
of the items and suggest how any unclear items should be
expressed. Their feedback was analyzed, and minor adjust-
ments were made to ensure cultural and linguistic compat-
ibility before finalizing the scale.

Participants

The survey, which was decided to be appropriate by com-
paring it with the original through the reverse translation
method and taking an expert opinion, was applied by a
face-to-face interview method to a total of 940 participants
whose native language was Turkish. This sample size was
determined based on a 1:10 participant-to-item ratio and
an additional allowance for 100 potential missing partici-
pants. The participants were literate, 18—65 years of age, 514
(54.68%) women and 426 (45.32%) men living in Tirkiye.
Participation was based on entirely voluntary.

Individuals who had participated in a similar study and/
or did not agree to participate in the study or did not sign the
consent form, and/or did not have sufficient reading, compre-
hension, or response skills in the language used in the scale
adaptation, or had mental or physical health problems that
prevented them from understanding or answering the ques-
tions in the scale were not included in the study.

Statistical calculations

Descriptive statistical analysis was performed and per-
centage, mean and standard deviation were calculated.
The obtained data were evaluated using the IBM Statisti-
cal Package for the Social Sciences 24 (SPSS) and AMOS
24 programs. Kaiser—-Meyer—Olkin (KMO) and Bart-
lett’s sphericity tests were applied to test whether the data
matrix was suitable for validity and reliability studies. A
KMO coefficient higher than 0.70 was considered appropri-
ate, and for Bartlett’s Test of Sphericity, a p value below
0.05 was required [9]. Exploratory factor analysis (EFA)
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and confirmatory factor analysis (CFA) were performed to
assess the scale’s construct validity. EFA utilized principal
components and the direct oblimin method. The number of
factors was determined based on eigenvalues more signifi-
cant than one on the eigenvalue line graph and the number
of rapid declines related to acceleration on the graph [10].
When examining the scale items, those with factor loadings
greater than 0.60 or between 0.30 and 0.59 were considered
suitable, regardless of the direction of the factor weights. It
also checked whether items belonged to a single factor or
if the difference in factor weight was more than 0.10 when
items loaded on more than one factor [11, 12]. Due to the
EFA, inappropriate items were removed from the scale.
Scale items that were not meaningful in the target culture
and language were also removed. The factors constituting
the scale were expected to explain more than 50% of the
variance [13].

The remaining items were evaluated for suitability in the
CFA, which was conducted using the maximum likelihood
method. The assessment included the following parameters:
CMIN/df, AGFI, GFI, NFI, CFI, IFI, TLI, RMSEA, and
RMR. Fit indices were evaluated according to the criteria
listed in Table 1 [14, 15].

The scale’s reliability was evaluated by assessing the
Cronbach’s Alpha values of the scale and its sub-factors,
as well as using Item-Total Score Correlation and Lower
27%-Upper 27% (Distinctiveness) Methods. The Cronbach’s
alpha reliability coefficient was considered highly reliable
between 0.60 and 0.90. Each item on the scale was required
to exhibit a significant relationship with the total score, with
a correlation coefficient of at least 0.30. Additionally, a sta-
tistically significant difference between the lower 27% and
upper 27% of the measurement tool was required [16]. The
independent groups’ T test was used for the distinctiveness
test, and the Pearson correlation test was used for correlation

Table 1 Criteria for fit indices

Model! Perfect fit Acceptable fit
CMIN/df 0<CMIN/f<2 2<CMIN/df<3
AGFI 0.90<AGFI<1.00 0.85<AGFI<0.90
GFI 0.95<GFI<1.00 0.90<GFI<0.95
NFI 0.95<NFI<1.00 0.90<NFI<0.95
CFI 0.95<CFI<1.00 0.90<CFI<0.95

IFI 0.95<IFI<1.00 0.90<IFI<0.95

TLI 0.95<TLI<1.00 0.90<TLI<0.95
RMSEA 0.00<RMSEA £0.05 0.05<RMSEA <0.08
SRMR 0.00<SRMR <£0.05 0.05<SRMR<0.10

#Adjustment Goodness of Fit Index (AGFI), Goodness of Fit Index
(GFI), Normed Fit Index (NFI), Comparative Fit Index (CFI), Incre-
mental Fit Index (IFI), Tucker—-Lewis Index (TLI), root mean square
error of approximation (RMSEA), standardized root mean square
residual (SRMR)

tests. A p value smaller than 0.05 was considered statistically
significant.

Results

A total of 940 people were interviewed face-to-face and par-
ticipated in the Turkish adaptation study of the scale. Sup-
plementary Table S.1 provides participants’ demographics,
anthropometric data, behavioral and health-related factors,
perceptions about healthy nutrition, and sources of informa-
tion about healthy nutrition.

The KMO coefficient of the data was calculated as 0.867,
and the Bartlett’s Test of Sphericity result was 10,034.427
(»<0.001). The line graph of the eigenvalues of the scale is
presented in Fig. 1. According to the graph, the scale com-
prises six factors: Health, Emotions, Convenience, Society,
and Marketing (Fig. 1). These six factors explain 59.331%
of the total variance. As a result of the EFA, 28 items on the
scale were appropriate. The factors and factor weights of the
items that make up the scale are shown in Table 2.

After a confirmatory factor analysis, the factor weights
of all items were above 0.40, indicating a strong relation-
ship between the items and their respective factors (Fig. 2).
According to all the goodness-of-fit tests evaluated, the scale
exhibited an acceptable or excellent level of fit (Table 3).

The results of the reliability tests conducted with the final
version of the scale are shown in Table 2. The Cronbach’s
alpha coefficient was determined as 0.821 for the whole
scale, 0.837 for the health factor, 0.896 for the emotions
factor, 0.776 for the Convenience factor, 0.61 for the society
factor, 0.828 for the environment and politics factor, 0.658
for advertising. It was found that all the items comprising
the scale showed a significant correlation above 0.30. When
the participants’ scores from the scale were assessed, a sig-
nificant difference was found between the bottom 27% and
the top 27%. Considering these three aspects, it has been
demonstrated that the scale was very reliable and distinctive
in the Turkish version (Table 4).

Table 5 shows the results of the scale for the partici-
pants. The sample indicated that health-related motivations
affected food choice first, followed by factors associated with
the environment and emotions.

Discussion

This study aimed to assess the validity and reliability of
the Turkish version of EATMOT developed by Guine et al.
[17]. The structure and reliability of the scale were evalu-
ated using exploratory factor analysis, confirmatory fac-
tor analysis, Cronbach’s alpha reliability coefficient, total
item correlation, and discrimination testing methods, and
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Fig. 1 Line graph of the eigen-
values of the scale

Scree Plot

4

Eigenvalue

1

0 l
T
6

the relationships between the relevant variables were inves-
tigated. According to the findings, the Turkish version of
EATMOT provided good validity and reliability.

The sample consisting of the participants included in the
study (n=940) is largely similar to the 2023 Turkish popula-
tion statistics in terms of median age, gender distribution,
education level, and living environment in Turkish society.
In terms of marital status, while the majority of Turkish
society is married, in our study, the majority are single and
living alone [18]. According to the Turkish physical activ-
ity guideline, the physical activity frequency of adults is
28.1% [19]. Similar results are seen with the sample in our
study (Supplementary Table 1). In a study conducted in
Mediterranean countries, including Turkey, the prevalence
of food allergy and non-allergic food hypersensitivity was
determined as 9.5% [20]. In our study, this rate was found to
be 9.15%. It was seen that general sociodemographic char-
acteristics and certain life parameters reflected the Turkish
sample. The KMO value provided for our data and the sig-
nificance of Bartlett’s Test of Sphericity indicate that the
data collected in our study are suitable for factor analysis.
Following the exploratory factor analysis, it was found that
the Turkish adaptation of the scale consists of 6 sub-dimen-
sions, similar to the original development study. Then, 28
of the 49 items that make up the original scale were deemed
appropriate and preserved within the scope of the Turkish
adaptation studies [5]. In the development study conducted
by Guine et al., a second dimension was created and CFA
was repeated. Nevertheless, it had to be found appropriate
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according to the goodness of fit indices and the final version
of the scale was formed with a total of 20 items [17]. In our
study, including a second dimension was deemed unneces-
sary, and our scale was found appropriate in terms of fit
indices in the first dimension CFA. The fact that the original
development work was done with the participation of people
from many cultures may have resulted in more items being
retained in our study.

When the reliability of the factors that make up the scale
is evaluated, it was observed that, similar to the original
scale, the Society factor had the lowest value. While this
value was 0.522 in the original scale, it was determined as
0.61 in our study. This shows that the reliability of the Soci-
ety factor during our adaptation process was similar to the
original scale and even exceeded it to a certain extent [17].
All items in our adaptation study were found to correlate
with the total score and exhibit a distinctive feature.

The food choices influence production systems and,
therefore, cause environmental impacts [21]. Understanding
individual food choices is critical for transforming the cur-
rent food system to ensure people’s health and the planet’s
sustainability [22]. The determinants of food motivation
have been considered from different perspectives, including
health, emotional, environmental, cultural, monetary, com-
mercial, and social viewpoints [23]. Research across nine
European countries found that price was consistently the
most important factor influencing food choice, while famili-
arity and ethical concerns were consistently ranked as the
least important [24]. Another study conducted in Tiirkiye
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Table 2 The factors and factor weight of the items

Items

Factors

Health Emotions Convenience Society Environment Marketing

21.3 Usually I follow a healthy and balanced diet

21.4 It is important for me that my daily diet contains a lot of vitamins
and minerals

21.6 I try to eat foods that do not contain additives

21.7 T avoid eating processed foods, because of their lower nutritional
quality

21.8 It is important for me to eat food that keeps me healthy

21.10 I avoid foods with genetically modified organisms

22.1 Food helps me cope with stress

22.5 Food makes me feel good

22.6 When I feel lonely, I console myself by eating

22.7 I eat more when I have nothing to do

22.8 For me, food serves as an emotional consolation

22.9 I have more cravings for sweets when I am depressed

23.2 The main reason for choosing a food is its low price

23.3 I choose the food I consume, because it is convenient to purchase

23.6 I usually buy food that it is on sale

24.1 Meals are a time of fellowship and pleasure

24.2 1 eat more than usual when I have company

24.3 It is important to me that the food I eat is similar to the food I ate
when I was a child

24.4 1 eat certain foods because other people (my colleagues, friends,
family) also eat it

25.1 It is important to me that the food I eat is prepared/packed in an
environmental friendly way

25.3 It is important to me that the food I eat comes from my own coun-
try

25.4 1 prefer to eat food that has been produced in a way that animals’
rights have been respected

25.5 I choose foods that have been produced in countries where human
rights are not violated

25.6 I avoid going to restaurants that do not have a recovery policy of
food surplus

25.7 1 prefer to buy foods that comply with policies of minimal usage of
packaging

26.2 I eat what I eat, because I recognize it from advertisements or have
seen it on TV

26.3 I usually buy food that spontaneously appeals to me (e.g., situated
at eye level, appealing colours, pleasant packaging)

26.5 Food advertising campaigns increase my desire to eat certain foods

0.742
0.703
0.745
0.777
0.743
0.637
0.790
0.746
0.862
0.837
0.868
0.728
0.852
0.794
0.765
0.582
0.782
0.643
0.605
—0.598
-0.530
-0.767
—0.738
—0.827
-0.815
0.724
0.750
0.682

determined that food taste had the most impact on food
choice [25]. A study on the sustainable food choices of Turk-
ish adults published in 2024 found that under the “General
sustainability” factor, the expressions “Traded fairly” and
“Produced with sufficient space for animals” had the high-
est values [26]. Our study confirms that many sensory and
non-sensory factors are effective in people’s food choices. In
our study, the most important factors affecting food choice
were environment/politics and emotions. The results of the

scale for the participants are presented in Table 5. This study
identified several motivations that strongly influenced the
participants’ food choices. When the results are analyzed in
terms of cultural factors, the rate of compliance with reli-
gious restrictions in this study in Turkey (7.7%), which is
higher than other studies [34], suggests that the religious
and social structure in Turkey has a significant impact on
food choices. In particular, practices in Islam, such as eating
during Ramadan and the prohibition of eating certain animal
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Fig.2 The first level confirma-
tory factor analysis model
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CMIN/df:2,802; AGFI:,914; GFI:,929; NFI:,908; CFI:,939; IFI:,939; TLI: 930; RMSEA:,044; RMR:,059

meats, may have contributed to this. Another important find-
ing is that health-oriented (mean = 3.44) and environmental-
oriented (mean =3.37) motivations were prominent in our
study. Especially in terms of health-oriented motivation, our
study is similar to Guiné et al. (2020). This may be due to
changes in people’s perceptions of health and environment,
especially after the pandemic. Although social and fam-
ily factors have a lower impact (mean =2.93) compared to
health, emotional, and environment factors, the high level of
approval of statements such as “Meals are a time of fellow-
ship and pleasure” in the scale shows that this parameter is
still important for the Turkish society despite having a low
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impact compared to other parameters. These results can be
used to develop interventions that raise awareness about the
environment and recycling.

Besides information and knowledge, other cognitive
aspects contribute to food choices. People with chronic dis-
eases generally aim to meet both the body’s physiological
needs and obtain extra health benefits [27]. Additionally,
some chronic diseases may require following a special diet
[28]. This may cause individuals to differ in their food pref-
erences from the general population [29, 30]. In the study,
26.87% of the participants had chronic diseases, with the
most common being gastric disorders at 6.49%. Circulatory
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Table 3 Goodness of fit values obtained as a result of confirmatory
factor analysis

Model? Scale Fit assessment
CMIN/df 2.802 Acceptable
AGFI 0914 Perfect

GFI 0.929 Acceptable
NFI 0.908 Acceptable
CFI 0.939 Acceptable
IFI 0.939 Acceptable
TLI 0.930 Acceptable
RMSEA 0.044 Perfect

SRMR 0.059 Acceptable

?Adjustment Goodness of Fit Index (AGFI), Goodness of Fit Index
(GFTI), Normed Fit Index (NFI), Comparative Fit Index (CFI), Incre-
mental Fit Index (IFI), Tucker—Lewis Index (TLI), root mean square
error of approximation (RMSEA), standardized root mean square
residual (SRMR)

diseases accounted for close to one-third (32.4%) of all
deaths in the EU in 2021. The second most common cause
was cancer (21.6%) [31]. Although chronic diseases are
similar to those in Europe, the high prevalence of gastroin-
testinal disorders is an important factor affecting individuals’
food preferences.

Following a special diet is also a significant parameter
influencing food choices [32]. A study using the EATMOT
scale found that 76% of participants did not follow a spe-
cial diet regimen [33]. In 2019, another study conducted
by Guine et al. found this rate to be 77.4%, while 7.8% of
participants followed a caloric restriction/weight control
diet [34]. In our study, 71.9% of the participants stated that
they did not follow a special diet, 12.7% followed a caloric
restriction/weight control diet, and 7.7% followed religious
restrictions. The rate of those who did not follow a special
diet in our study is similar to other studies conducted with
the EATMOT scale. However, the rate of those who prac-
ticed religious restrictions was higher than in the study by
Guine et al.

Food allergies not only affect people’s food choices,
food preparation, and purchasing habits but also reduce
their quality of life [35]. In the Wongprawmas et al. study,
16% of participants, in the Guine et al. study, 13.1% of par-
ticipants, and 9.15% (86 individuals) of participants in this
study reported having an allergy or intolerance to a specific
food or nutrient [33, 34]. A study found that the motivations
for food choices did not differ between individuals diagnosed
with food allergies by healthcare professionals and those
without allergies. However, it revealed that individuals who
self-reported having food allergies exhibited motivations
for food choices that were more emotionally driven com-
pared to the other two groups [36]. Food allergy is a sig-
nificant health factor that inevitably influences people's food

Table 4 The results of the reliability tests

Factor Item Chronbach’s a Total Item  First 27%—Last
Correla- 27% Distinctive-
tions ness

t(p)
Total Scale 0.821 43.413 (<0.01)
Health 21.3  0.837 0.541
214 0.537
21.6 0.678
21.7 0.694
21.8 0.629
21.10 0.600
Emotions 22.1 0.896 0.683
22.5 0.617
22.6 0.797
22.7 0.781
22.8 0.806
22.9 0.643
Convenience 23.2 0.776 0.668
23.3 0.612
23.6 0.559
Society 24.1 0.61 0.339
24.2 0.450
24.3 0.370
244 0.404
Environment 25.1 0.828 0.577
25.3 0.514
254 0.603
25.5 0.616
25.6 0.634
25.7 0.658
Marketing 26.2  0.658 0.470
26.3 0.488
26.5 0.458
Table 5 Moti'va}tional factors Factor Mean + Stand-
(N=940 participants) ard deviation
Health 3.44+0.78
Emotions 3.11+1.01
Convenience 2.82+0.91
Society 2.93+0.76
Environment 3.37+0.79
Marketing 2.84+0.86

choices. Despite including individuals with food allergies or
intolerances at varying rates in previous studies using EAT-
MOT, researchers believe that future studies should assess
these individuals separately from the general population for
increased accuracy.
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Limitations

This study has several strengths, but it is not without limi-
tations. First, the survey participants were selected on a
voluntary basis, which might have introduced selection
bias. As a result, the sample may not fully represent the
broader population, potentially limiting the generaliz-
ability of the findings to other demographic or cultural
groups. Second, the reliance on self-reported data for all
scales used in the study may have introduced biases such
as social desirability or recall bias, which could influence
the accuracy of the responses. Lastly, the economic tur-
moil experienced in the country during the period of data
collection might have influenced participants’ responses,
as such contextual factors can shape individuals’ percep-
tions and attitudes reflected in the survey results.

Conclusions

Despite these limitations, this study demonstrated the
validity and reliability of the EATMOT scale in a Turkish
sample for the first time. The findings indicate that the
Turkish version of EATMOT has a high level of validity
and reliability. This underscores the importance of consid-
ering diverse factors influencing food choices in research.
In many studies conducted in the field of public health
and dietetics, the EATMOT survey provides a valuable
tool for detailing individuals’ food preferences and motiva-
tions. For further understanding of eating behaviors and
food choices, future research could consider conducting
longitudinal studies using EATMOT tool. For example,
in social studies, changes in individuals’ eating behaviors
and food choices can be monitored over time using EAT-
MOT. Additionally, interventions based on the EATMOT
scale results could be designed and tested on the factors,
offering insights for targeted health promotion strategies.
Practical implications.

e The questionnaire can be used to assess the eating moti-
vations and dietary habits of individuals or specific
groups in Turkey.

e Based on the eating motivations and dietary behaviors
analyzed with the questionnaire, public health strate-
gies can be developed for the whole population and
specific groups.

e The questionnaire can be a guiding tool for policy makers
in the formulation of comprehensive nutrition policies.

e The eating motivations of the groups to receive nutri-
tion education can be determined and can be a guide in
designing education.

@ Springer

e By comparing the eating motivations and nutritional
behaviors of different groups, intercultural differences
can be identified and used to take action accordingly.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1186/s41110-025-00312-y.
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