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Abstract

Introduction

Consuming unhealthy foods in emotional states can increase body mass index (BMI),
contribute to becoming overweight, and lead to the development of chronic diseases.
This study aims to investigate the associations between BMI, emotional motivation
for food consumption, and health outcomes.

Materials and methods

“The Motivations for Food Choices” (EATMOT) questionnaire was used to assess the
emotional components of food consumption in 9,036 individuals from 12 European
countries. The multivariate analysis included linear and logistic regression to examine
associations between variables.
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Results

Regression models confirmed associations between BMI, emotional motivation for
food consumption (3=0.13; p<0.001), obesity (3=0.35; p<0.001), diabetes mellitus,
and hypertension (3=0.04; p<0.001 for both). Using food as a coping mechanism for
stress contributed to an increase in BMI [OR=1.31 (95% CI 1.14-1.51); p<0.001].
Emotional consolation was associated with a higher likelihood of an increased BMI
[OR=1.22 (95% CI 1.03—1.44); p=0.020] and obesity [OR=1.47 (95% CIl 1.06—2.06);
p=0.022]. Participants with obesity had a greater likelihood of developing noncom-
municable diseases, such as cardiovascular diseases [OR=2.18 (95% CI 1.45-3.28);
p<0.001], diabetes mellitus [OR=2.02 (95% CI 1.31-3.12); p=0.001], hypercho-
lesterolemia [OR=1.62 (95% CI 1.13-2.32); p=0.009], hypertension [OR=1.85
(95% CI 1.36-2.52); p<0.001], and gastric disorders [OR=1.81 (95% CI 1.16-2.85);
p=0.010].

Conclusion

These results underscore the need for targeted public health interventions that
address emotional eating behaviors and promote healthier coping strategies to miti-
gate the risk of obesity and related health complications.

Introduction

Chronic noncommunicable diseases (NCDs) are the leading cause of death and a
daily threat to millions of people worldwide [1,2]. NCDs arise from a combination of
genetic, environmental, and lifestyle factors. Modern life is often filled with tension,
and contemporary lifestyles are recognized as significant contributors to NCDs [3].
Numerous studies show that maintaining a healthy lifestyle, including a balanced
diet, regular physical activity, and smoking cessation, can prevent almost 80% of
chronic diseases and premature deaths [3—5]. Despite the well-known relationship
between NCDs, stress, and unhealthy lifestyle, many people are reluctant to change
their behaviors to improve their health [6]. In response to stress and negative emo-
tions, many individuals turn to food for comfort, often choosing energy-dense options
rich in sugar, unhealthy fats, and salt [7]. Poor dietary choices, chronic stress, and
insufficient physical activity all contribute to weight gain and the rising prevalence of
obesity [8].

The prevalence of obesity has increased significantly over the last three decades
[9]. Individuals with obesity have a higher risk of developing cardiovascular diseases
(CVDs), type 2 diabetes mellitus (DM), fatty liver disease, neurodegenerative dis-
eases, and cancer [9]. Although an unhealthy lifestyle increases body mass index
(BMI) and contributes to the development of obesity [8], other factors can also play
arole [9]. Obesity is a complex, multifactorial disorder influenced by biological,
genetic, psychological, and environmental factors. Its biological and genetic basis
encompasses a wide range of processes, including appetite regulation, metabolism,
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neurological responses to food, and psychological responses to external and internal stimuli [9,10]. These complex
mechanisms highlight the importance of standardized measures, such as BMI, not only for assessing and classifying body
weight but also as a key tool for evaluating the risk of NCDs [11]. BMI is the most commonly used metric for identifying
overweight and obesity [12,13]. Research has focused on the relationship between BMI and health-related behaviors

[13], revealing that a high BMI correlates with increased fat consumption, low physical activity levels, excessive sedentary
leisure time, and other unhealthy behaviors [7].

Studies show that overweight and obesity have reached pandemic proportions, posing major public health concerns
[1,2,14]. The inflammatory components of obesity are strongly linked to major chronic diseases, both directly and indirectly
[14]. For instance, obesity significantly increases the risk of NCDs such as type 2 DM, fatty liver disease, hypertension,
myocardial infarction, stroke, osteoarthritis, Alzheimer’s disease, depression, respiratory diseases, and certain cancers
(including colon, liver, breast, prostate, ovarian, and kidney cancer). This leads to numerous socioeconomic challenges,
including loss of productivity, unemployment, and a lower quality of life associated with disease [1].

The importance of BMI and the perceived value of health have garnered considerable research attention. However, few
studies have thoroughly examined how factors such as motivation for health behavior (MHB) and emotional motivation
for food consumption (EMFC), combined with BMI, interact with human health [6,7,15]. Emotional factors such as stress,
anxiety, boredom, and depression can induce food consumption, increasing the tendency to use food as a coping mecha-
nism for negative emotions [16]. Overwhelming and uncontrolled food consumption, influenced by genetic predispositions,
biological appetite regulation, and psychological factors, can lead to the overconsumption of calorie-dense, nutrient-poor
foods [9,10,17]. These negative tendencies of EMFC can have adverse health consequences, contributing to weight gain
and obesity over time [16].

Conversely, maintaining health requires motivation and positive lifestyle choices, including a balanced diet, regular
exercise, stress management, and avoiding smoking and alcohol [5,18]. Although lifestyle factors and MHB may be partly
responsible for the occurrence of obesity, genetic variations also contribute significantly to this problem and its associated
diseases [19]. Hence, it is important to recognize that the development of obesity is not only due to individual behaviors
or a lack of motivation, as genetic, epigenetic, neurobiological, and environmental factors also play an important role in
weight gain and its effects on different individuals [9,10,20]. However, MHB is complex and can vary widely across coun-
tries and regions due to cultural, social, economic, and environmental factors [15]. For all the aforementioned reasons,
BMI, along with MHB and EMFC, is a crucial factor in preventing numerous NCDs [8].

There is a clear need to elucidate the mechanisms behind the relationship between emotions, food intake, motivation,
and health outcomes, such as NCDs. The present study aims to assess the association between BMI, EMFC, MHB, and
NCDs. We hypothesize that a higher BMI is associated with lower MHB and more pronounced EMFC.

Additionally, we assume that these factors are associated with an increased risk of being overweight and a higher
incidence of critical NCDs, such as CVDs, DM, hypercholesterolemia, hypertension, gastric disorders (GDs), intestinal
diseases (IDs), and obesity. While the focus of this study is on cross-national comparisons, it provides additional context
for understanding how national differences in lifestyle, policy, and socioeconomic conditions influence BMI and the prev-
alence of NCDs. Early identification of emotionally unhealthy lifestyles and behaviors can positively impact awareness of
the need to change these patterns. This can increase the consumption of healthy foods and ultimately improve physical
and mental health, as well as overall well-being, thereby preventing the occurrence of NCDs.

Materials and methods

This cross-sectional study is part of the multinational project EATMOT, led by the CI&DETS Research Centre of the Poly-
technic Institute of Viseu, Portugal (PROJ/CI&DETS/2016/0008: EATMOT).

Some parts of the study design and methodology have already been described in previously published articles by the
same research group [8,12]; thus, only a summary of these elements is provided in the following sections.
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Study design and participants

This cross-sectional study included 9,052 subjects from 12 European nations: Croatia (1,538; 17.0%), Greece (498;
5.5%), Poland (586; 6.5%), Portugal (1,314; 14.5%), Romania (821; 9.1%), Serbia (498; 5.5%), Hungary (500; 5.5%), Italy
(541; 6.0%), Latvia (636; 7.0%), Lithuania (507; 5.6%), the Netherlands (521; 5.8%), and Slovenia (1,093; 12.1%). Par-
ticipants were recruited from universities, schools, booths in shopping centers and marketplaces, downtown areas, rural
regions, and other locations through advertisements or word-of-mouth. This recruitment method aimed to include partic-
ipants of both genders, from urban and rural areas, and with diverse ages and educational backgrounds. The inclusion
criteria required participants to be older than 18 years. Tourists or students from other nations were excluded. Additionally,
16 participants were excluded due to missing self-reported anthropometric data on body weight and height. The final sam-
ple comprised 9,036 European participants.

After calculating BMI, participants were divided into two groups: those with a BMI<25.0kg/m? (N=6,015) and those
with a BMI225.0kg/m? (N=3,021).

Before recruitment, participants were informed of the study’s goals and assured that participation was voluntary, and
that their responses would remain anonymous and confidential. After being provided with all the information needed to
make an informed decision, participants were given a reasonable amount of time to consider participating in the study.
During this period, the researchers were available to answer any questions related to the study. Participants who agreed
to participate provided verbal informed consent. For each participant agreeing to participate, the researcher who con-
ducted the informed consent procedure filled out the oral consent template and signed the document in the participant’s
presence to confirm their consent. Afterward, participants completed the survey in private cubicles to maintain their pri-
vacy. Data collection took place from 16 October 2017 to 9 March 2018.

Inclusivity in global research

Ethical approval was granted by the Ethical Committee of the Polytechnic Institute of Viseu (registration number 04/2017),
the project holder. The study adhered to the ethical guidelines of the Declaration of Helsinki and was approved for ethi-
cal purposes and for application in the following institutions of each participating country, in addition to that of the project
holder: General Hospital Zadar, Croatia; Alexander Technological Educational Institute of Thessaloniki (ATEITh), School of
Agriculture Technology, Food Technology and Nutrition, Greece; Hungarian Chamber of Agriculture, Hungary; University
of Parma, Italy; Latvia University of Agriculture, Faculty of Food Technology, Department of Food Technology, Latvia; The
Netherlands Food Quality and Design Group, Wageningen University & Research, The Netherlands; Wroclaw University
of Environmental and Life Sciences, Faculty of Food Science, Poland; University of Medicine and Pharmacy Tirgu-Mures,
Faculty of Medicine, Romania; University of Belgrade, Faculty of Agriculture, Republic of Serbia; University of Primorska,
Faculty of Health Sciences, Department of Nutritional Counselling-Dietetics, Slovenia. Approval from all Ethics Commit-
tees was obtained before data collection began.

Additional information regarding the ethical, cultural, and scientific considerations specific to inclusivity in global
research is included in the Supporting Information (S1 Table).

Questionnaire

The emotional components of food consumption in 12 different European nations were assessed using the paper-and-
pencil “The Motivations for Food Choices” (EATMOT) questionnaire.

The final version of the working instrument was developed, tested, and validated on a sample from the Portuguese
population [21]. The working instrument was then provided to all other nations in English, which they subsequently trans-
lated into their native languages without changing the questions, using alternatives, or altering the number of questions.
For better accuracy, a back-translation method was employed: experts first translated the questionnaire into the target
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language, after which other individuals translated it back into English. The final questionnaire was then sent to the project
manager in Portugal for approval and verification to ensure no changes had been made to the initial format. Therefore, the
results and responses were comparable across all nations. The validation of the questionnaire has been described in our
previous papers [22,23].

Before distributing the questionnaire, a small pilot test was conducted in each of the participating nations, involving ten
participants from various age groups, to ensure clarity and confirm that the findings fell within the expected range. The
questionnaire took an average of 15 minutes to complete.

The questionnaire included sociodemographic data, self-assessment of health, MHB data, and EMFC data.

Sociodemographic data included country of residence, place of residence, age, gender, education level, marital status,
employment status, and professional occupation.

Health assessment involved self-assessment of health, including anthropometric data, physical activity, time spent daily
in front of a computer or watching television, adherence to a balanced/healthy diet, and the presence of chronic diseases
(CVDs, DM, hypercholesterolemia, hypertension, GDs, IDs, obesity, and other diseases). Self-assessed anthropometric
data included body weight in kilograms and body height in meters. BMI was calculated using the formula: BMI=body
weight (kg)/ body height? (m?).

The Likert scale was used to categorize MHB and EMFC-related issues, ranked from 1 to 5: 1 - strongly disagree, 2 -
disagree, 3 - neither agree nor disagree, 4 - agree, and 5 - strongly agree.

MHB included 10 items on food hygiene and safety, a healthy and balanced diet, low-fat diet, low-cholesterol diet,
low-sugar diet, additive-free foods, processed foods, genetically modified organism-free foods, a vitamin- and mineral-rich
diet, and foods that promote health. MHB was calculated as the sum of all 10 responses (range 10-50); with a higher
score indicating a stronger level of MHB.

EMFC contained information on the emotional impact of food consumption, eating to cope with stress, depression,
boredom, loneliness, emotional consolation, and the perception that food helps control body weight, stay awake and alert,
contributes to relaxation, and creates a good feeling. Overall, EMFC was the sum of all 9 responses (range 9-45); with a
higher value indicating a higher frequency of food consumption in response to certain emotional states.

Statistical analysis

Statistical analysis was conducted using SPSS Statistics v21.0 (IBM, Armonk, NY, USA) on a final sample of 9,036 Euro-
pean participants. A p-value of<0.05 was considered statistically significant.

The Kolmogorov—Smirnov test was used to assess the data distribution. For numerical variables, the median and inter-
quartile range were computed, depending on the distribution. Categorical variables were presented as absolute numbers
and percentages. The Chi-square test was used for categorical variables, and the Mann-Whitney U test was used for
numerical variables to investigate differences between groups.

The multivariate analysis included both linear and logistic regression to examine associations between variables. Three
separate multiple linear regression models were applied to identify factors associated with the linear dependent variables:
BMI sum, MHB, and EMFC. BMI was included as a continuous variable in all linear regression models. Predictors in these
three models included: place of residence [12 European countries, with Portugal as the reference group (RG) due to the
highest incidence of normal BMI and MHB], age, gender (with “male” as the RG), education level (with “no university
education” as the RG), marital status (with “married” as the RG), employment status (with “employed” as the RG), pro-
fessional occupation (with “other professions” as the RG), responsibility for buying food (with “no” as the RG), physical
activity and sitting in front of a TV or computer (with “no” as the RG), following a balanced/healthy diet (with “never/rarely”
as the RG), emotional reasons for eating to cope with stress, depression, boredom, loneliness, emotional consolation,
help control weight, stay awake and alert, relax, and feel good (with “no” as the RG), and the presence of CVDs, DM,
hypercholesterolemia, hypertension, GDs, IDs, obesity, and other diseases (with “no” as the RG).
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The effect size was calculated to measure the strength of the association between the two variables: MHB and EMFC,
BMI and EMFC, and BMI and MHB.

Several logistic regression models were used to identify characteristics associated with binary outcome variables: BMI,
CVDs, DM, hypercholesterolemia, hypertension, GDs, IDs, and obesity (each in a separate logistic regression model).
BMI was dichotomized according to the World Health Organization (WHO) classification, as described in the “Study
design and participants” section, to ensure adherence to established public health standards and to facilitate the inter-
pretation of results. However, it is important to note that a BMI of 25.0 kg/m? or higher encompasses both overweight and
obesity, with obesity defined as a BMI of 30.0kg/m? or greater. Conversely, a BMI below 25.0kg/m? does not necessarily
indicate normal body weight. For instance, a BMI of <18.5kg/m? reflects malnutrition rather than a healthy weight. This
highlights the need to interpret BMI values within the broader context of individual health and nutritional status. NCD
variables were also dichotomized (presence or absence of disease) to ensure interpretability within the logistic regression
model. Predictors in all these models included the same variables as those in the linear regression models mentioned
above. RGs were also defined as in the previous regression models. Beta values were converted into odds ratios with
95% confidence intervals (lower and upper bounds).

To minimize statistical bias, all predictors were included simultaneously in the regression models. In certain models, the
primary outcome variables were also incorporated as predictors in the analysis.

Results
Sociodemographic characteristics, body mass index, and lifestyles of the European population

The sociodemographic characteristics of the entire European sample are detailed in S2 Table. All European countries had
a normal median BMI, except Hungary [median (Mdn) = 25.9kg/m?; interquartile range (IQR) = 7.1], which exhibited the
highest percentage of participants with a BMI = 30.0kg/m? (24.0%). Participants from Portugal had the highest proportion
of individuals with a normal BMI (79.9%) compared to other countries, while 7.2% of Serbian adults had a BMI below
18.5kg/m?. Lithuania showed the highest prevalence of food consumption under negative emotional conditions, while
Hungary had the lowest. Lithuanians exhibited the most frequent food consumption in response to stress, depression,
loneliness, boredom, and the need for comfort, while Portuguese participants demonstrated the highest MHB (Mdn=39.0;
IQR=7.0) compared to other European countries. On the other hand, the lowest EMFC was recorded in Hungary
(Mdn=23.0; IQR=10.0), Serbia (Mdn=24.0; IQR=9.0), and Portugal (Mdn=24.0; IQR=6.0) (Table 1). The classification
of BMI, lifestyle patterns, MHB, and EMFC for the entire sample is described in Table 1.

Association between body mass index, motivation for health behavior, and emotional motivation for food
consumption

The linear regression model confirmed associations between BMI, MHB, and EMFC. Compared to Portugal, all other
European countries exhibited higher BMI, particularly Slovenia (3=0.15; t=12.95; p<0.001), Latvia (3=0.12; t=11.45;
p<0.001), and Croatia (3=0.12; t=9.74; p<0.001). Most European countries showed lower MHB, except for Lithuania
(3=0.06; t=5.74; p<0.001) and Romania (=0.04; t=3.18; p=0.001), which had slightly higher MHB compared to
Portugal. Compared to Portugal, EMFC was higher in Croatia, Greece, Italy, Latvia, Lithuania, Poland, and Romania,
but lower in Serbia. Hungary, the Netherlands, and Slovenia showed no significant difference in EMFC compared to
Portugal (Table 2).

Age was positively associated with BMI (3=0.28; t=25.53; p<0.001) and MHB (3=0.17; t=14.92; p<0.001), while
its negative association with EMFC was borderline insignificant (3 =-0.01; t=-1.68; p=0.093). Female gender, living in
an urban environment, university education, unemployment, and being single, widowed, or divorced were associated
with lower BMI. Additionally, female gender contributed to higher MHB. Female gender (3=0.02; t=3.78; p<0.001),

PLOS One | https://doi.org/10.137 1/journal.pone.0322454 May 14, 2025 6/21




PLO\S\%- One

(panuruo))
(%) N
(812)| (se1)  (6¢2) (09L)| (zsa)| (vea) (228)| (s82)| (z€2)| (9v1)| (s12) (6°¢€2) ‘UOIYB|OSU0D
el 19 961 602 Lyl zzl 6L 18l 8zl €L 101 19¢ SoA |euonows
(zg2) | (598) (1-92) (ove) |  (8v2) | (992) (€29 (52| (g92) (r'se)| (s82) (L'92) ue se
11000 > €68 ey GZ9 G601 9eh 66€ ale £Gh cly 12y L6 LLLL ON| SeAes pooH
(8 (s91) (z'92) ()| (821 (s62) (L2e) (g12)|  (g6L) (rzr)|  (s02) (8c1L)
L0z z8 6Lz i) 0L eel 88l 8¢el 101 29 zolL r4%4 SOA (%) N
(918) (s7¢8) (8'¢2) (289 (zezo)| (sv2) (629 (z82)| (z08) (928)| (s62) (z'99) ‘Ajguo
11000 > 068 aly 909 9G1LL 6.lY 88¢ 6l€ 96t veY gey 96¢ 9zel ON| uaym bugeg
(ezy) | (99t) (9'7¥) (vez)  (zes)| (109) (e59) (8p)| (s61) (zve)| (g9t) (gzh)
29v zeT 99¢ 8¢ oL cLe Lee 10€ 89z ¥4} €T €69 SOA (%) N
(229 (#¢g9) (¥ss) (902) (89p)| (66€) (zve) (919)| (s09) (8'52)| (z€9) (g29) ‘wopaioq
11000 > 629 99z GGY 0Z6 €lZ 802 9/l 128 €12 6.€ 69z G88 ON | jono bugeg
(Lo | (282 (G2¢) (zzz), (0se)| (98¢) (oey)| (062)| (FLv) (r92)| (£9¢) (10g)
gcy eyl 80¢ 062 ¥0Z L0Z 81z 8l vze zelL €8l €9y SOA (%) N
(669)| (¢12) (529 (e22)| (09| (v'19) (028)| (ov2)| (989)| (9¢2)| (£€9) (6°69) ‘possaldep
11000 > €69 GGE €LS vioL 6.€ 0ze 682 oSt 1€ 89¢ Gle G0l ON| uaym bugeg
(628)| (62¢) (87%%) (oez)| (O¥e)| (19¢) (rav)| (oee)| (99¢)| (o9L)| (Lpe) (9°82)
vy ¥ol 98z 00€ 861 88l 0€Z 602 861 08 0Ll oy SOA (%) N
(bza)| (729 (2'59) (022)| (099)| (6€9) (ovg)| (029 (ve9)| (ov8)| (6'59) CaY)) ‘possalis
11000 > 119 vee GES Y001 G8¢ £ee 112 SZy £ve ozy 8z¢ 8601 ON| uaym bugeg
(6'18) (599) (5'09) (r22) (€9 | (099) (9ev)  (€89)| (169) v | (L'v9) (L'19)
£68 L€ 16V 6001 69€ vre 1ze eey 0ze 1€2 zze ov6 SOA
(81) | (see)|  (s6¢€) (9cz)| (r9e) (ove)| (o) (21€)) (60v) | (929) | (£6E) (6°8¢) (%) N
11000 > 861 191 vze 562 44 Ll 98z L0z 1ze €92 9Ll 866 ON ‘asl01ex3
(0¢) (0¢) (0°g) (0°g) (09) (e¢) (0¢) (0°g) (09) (0¢) (0¢) (0%) (4oI) up ‘(Aepysinoy) AL
%1000 > 0¢ o€ oY 09 oY oY o€ 09 (V8% o€ o€ 0'€ | 40 seIndwod Jo oy ul Bumis
(00 (01) (01) (01) (01) (01) (01) (01) (01) (01) (01) (01) (do1) up
%1000 > (8% o€ o€ o€ o€ oY o€ o€ (/8% o€ oY o€ ‘Jelp psoueleq e Buimojjo
(1) ((27%] (9°11) (ze) (1e)| (ez1) (ko) (ov) (8'9) (0'¥2) (2] (9'9) |(;w/Bx0°0€ =)
zzL zz S6 4 €6 ¥9 LS 68 1€ ozl 12 LoL Ayseqo
(;w
(Lv2) | (¢61) (g'62) ()| (gza)| (L12) (vez) (g22)| (ov2) (zee)| (s¢€2) (L°0€) /6X6°62-0°52)
0.2 96 e i) gel el 44 9/l ocl 991 s €9t | wblemisno
(W
By 6v2—58L)
(t09)| (1'69) (8¢€S) (662)| (9€9)| (v29) (zog)| (ggs)| (z€9)| (zov)| (£89) (6°69) wyb1em
659 vre vy ZvoL LLE Gze 682 ¥Ge zve L0z ove 226 [BWION (%) N
(2¢) (z'2) (19) (gg) () (9¢) (e9) (4] (6'9) (92 (82 (re) |(;w/BxggL >)| ‘uoneoyisselo
11000 > oY 9¢ zy zL 9z 6l 1z Gl ze el vl ZG | ybremispun INg
(e9) (VR7)] (979) (ze) (z'9) (e9) (19 (g9) (09) (12) (V7] ()] (4oI1) up
%1000 > 9'ez €z e g1z L€z €€z g'ee £ve L€z 6'SC 622 g'ee ‘Ing
(1zs=N)
(160°L=N) (86v=N) | (1z8=N) (v0£‘L=N) (€85=N) spuel (205=N) (v€9=N) (1¥S=N) (00S=N) (86v=N) (8€5‘L=N)
d |jeJaAQ | elUBAO|S | kIQIaS ElUBWOY @ [eBnlod | puejod | -19yjaN |eluenyy eIAje] Aey] | AzebBuny | 99293i9 eneotd

*(9€0‘6=N) uone|ndod ueadoin3z ayj} ui uodwnsuod pooy 1o} uoijeAlow pue ‘suiaped ajA)sayl| ‘xapul ssew Apog °| a|geL

7/21

PLOS One | https://doi.org/10.1371/journal.pone.0322454 May 14, 2025



PLO\S\%- One

100¥¥S¢cen@uodjeuInol/l /€1 °01/bI0"Top//-sany

189} a1enbg 1y 1159} sijlepn [BYSNIMx ‘G—6 =obuel :uondwnsuod pooy Jo} UoljeAljow
Jeuonow3 {0G—0| = 9buel :1oineyaq yijeay Joj uoneAnol ‘(abejusoisad) Jaquinu anjosge = (%) N ‘(abuey ajiienbisjul) ueips|y = (HOI) UP Xapu| ssel\ Apog =|IAg 910N

(09) (0°2) (0°8) (0°2) (09) (0°2) (0°2) (0°2) (09) (0°2) (0°8) (0°2) (4oI) up

%1000 > 0'se 0€e 00¢ 0'6¢ 0'se 00¢ 0'9¢ 0ve 0ve 0'Le 0've 0'v€ | 0IABYSQ Y} B8y 10} UOIBAIOIN

(0°6) (06)| (001 (09) (0°2) (0°8) (0°8) (0°6) (09)| (o0}) (0°6) (0°6) (4o1) up ‘uondwnsuood

%100°0 > 092 02 0.2 0ve 0/2 092 0°0¢ 5’82 0/2 0ee 0.2 0'GZ | POO} I0} UolieAOW [euOlOWT
(29 (2z9) (€%S) (e62) (869 | (5€9) (b2 @y | (902) (z9y)| (£99) (g'19)

9z9 09z T4 ¥€0L L0b Lee L6E viv z8¢ Lee 0ge 96 SOA (%) N

(9zy) | (8L1) (2s¥) (20z), (zog)| (s9¢) (62c2) (zs2)| (v62) (g'es) | (L¢g) (g'8¢) ‘poob |98} sUO

41000 > Sov 8eT GlE 02 9/l 061 9Ll 091 661 692 891 z65 ON| sexew poo4
(Lez) (o6Y) (CR%)] (ge9) (ep)| (122 (Ley) | (Fee)| (Lov) (0ze)| (go) (e5¢)

AR vz z82 828 98z Ll 6vZ 052 11z oLl €0z £¥G SOA (%) N

(6702 (071L9) (2°59) (go9e) (B809)| (6722 (608 (909)| (669) (082)| (z'69) (2%9) ‘uoiexefal yim

41000 > V.l ¥GZ 655 9Lt 162 08¢ 86z 8¢ vze 06€ G6Z 566 ON sdjay poo4

(922)| (ovy)| (2sy) (002)| (zze)| (152 (rev)| (zee)| (og) (8L8) (s562) (ree) (%) N

Log 6LZ L€ 192 88l LEL 0zz zve €9l 681 vl €1G SOA ‘aje pue

(rzo) | (099) (8'%S) (009) (829 | (6%2) (9989) (819)| (669) (z29)| (s02) (9°99) ayeme auo

41000 > 062 6.2 oSt £voL G6E 06€ 182 z6¢ 8.¢ Le LGE GzZol ON sdeay poo4
(ez9) | (292) (6'2¥) (169 8y | (62 (6ze) (062)| (89¢) (9s2)| (1'9¢) (92¢)

LS gel £6¢ 106 z82 €6l 191 ¥8l 661 8zl 08l 8.G SOA (%) N

(29 (ge2) (1zs) (608) (919 | (902) (b29) (0L | (ze9) (rv2)|  (67€9) (29 ‘Jybrem |03u00

41000 > 0zs Gog 8zy cov Lo 89¢ ove oSt zve zl€ 8Le 096 ON sdjay poo4

(1zg=N)

(160°L=N) (867=N) | (L2Z8=N) ((¥0€‘L=N) | (€85=N)| spuej| (2L05=N) (r£9=N) | (1¥S=N) (005=N) (86%=N) (8€5‘L=N)
d ||eJaAQ | eluBAO|S | kIQIaS eluBWOY | [eBnlod | puejod | -19yjaN |eluenyy eIAjeT] Kjey AieBuny | a29919 eljeosd

(penunuo)) °1 ejqelL

8/21

PLOS One | https://doi.org/10.1371/journal.pone.0322454 May 14, 2025


https://doi.org/10.1371/journal.pone.0322454.t001

PLO\S\%- One

Table 2. Associations between body mass index, motivation for health behavior, and emotional motivation for food consumption in linear

regression models.

BMI MHB EMFC
Beta ‘ t p Beta t p Beta t p
Country (Portugal was the referent group)

Croatia 0.12 9.74 < 0.001 -0.09 -7.16 < 0.001 0.02 2.73 0.006

Greece 0.08 8.03 < 0.001 -0.07 -7.07 <0.001 0.02 3.98 < 0.001

Hungary 0.08 7.65 < 0.001 -0.16 -156.02 <0.001 0.01 1.04 0.300

Italy 0.02 2.19 0.029 -0.08 -7.74 < 0.001 0.03 4.34 < 0.001

Latvia 0.12 11.45 < 0.001 -0.09 -8.59 <0.001 0.10 16.44 <0.001

Lithuania 0.07 7.01 <0.001 0.06 5.74 <0.001 0.03 4.62 <0.001

Netherlands 0.09 9.1 < 0.001 -0.20 -19.70 < 0.001 0.00 -0.68 0.499

Poland 0.05 5.42 <0.001 -0.05 -5.23 <0.001 0.02 3.15 0.002

Romania 0.09 7.96 <0.001 0.04 3.18 0.001 0.03 4.12 <0.001

Serbia 0.05 4.80 < 0.001 -0.07 -6.59 < 0.001 -0.05 -7.55 < 0.001

Slovenia 0.15 12.95 <0.001 -0.10 -8.62 <0.001 0.00 0.40 0.686
Age 0.28 25.53 < 0.001 0.17 14.92 < 0.001 -0.01 -1.68 0.093
Gender (male was the referent group)

Female -0.20 2180 | <0.001 10.07 16.97 | <0.001 10.02 13.78 < 0.001
Environment (rural was the referent group)

Urban -0.06 6.71 < 0.001 10.00 -0.31 10.755 10.00 10.43 0.670
Education level (no university was the referent group)

University -0.06 -6.44 < 0.001 10.00 10.10 10.921 10,01 1.71 10.086
Employment (employed was the referent group)

Unemployed -0.03 -3.28 10.001 -0.02 -1.80 10072 10.02 13.08 10.002
Marital status (married was the referent group)

Single, divorced, widowed -0.03 -3.23 0.001 -0.02 170 0.089 10.01 1236 10.018
Professional occupation (other was the referent group)

Nutrition and food 0.01 1.60 0.110 -0.04 -3.83 <0.001 0.00 -0.83 0.407

Agriculture 0.03 3.59 < 0.001 -0.01 -1.54 0.124 -0.01 -1.25 0.210

Sport 0.00 -0.57 0.569 -0.01 -1.69 0.091 0.01 2.58 0.010

Psychology 0.00 0.48 0.634 0.00 -0.01 0.995 0.00 -0.32 0.752

Health 0.00 -0.54 0.591 -0.02 -2.35 0.019 -0.01 -1.45 0.148
Responsible for buying food (no was the referent group)

Yes -0.02 -1.89 ‘ 0.058 -0.03 -3.49 <0.001 0.02 3.57 <0.001
Exercise (no was the referent group)

Yes -0.05 -5.37 < 0.001 0.08 8.61 < 0.001 0.00 0.63 0.526
TV or computer, (hours/day) 0.00 0.13 0.897 -0.04 -4.88 < 0.001 0.00 0.77 0.443
Balanced/healthy diet (never/rarely was the referent group)

Often/always ‘ 0.00 0.20 ‘ 0.841 0.21 23.66 <0.001 0.00 -0.91 0.362
EMFC

Cope with stress 0.04 3.57 < 0.001 -0.02 -2.10 0.036 0.20 32.49 < 0.001

Depression -0.02 -1.83 0.067 0.01 1.20 0.229 0.21 34.77 <0.001

Boredom 0.01 0.72 0.471 -0.05 -4.76 <0.001 0.23 39.53 <0.001

Loneliness 0.03 2.22 0.026 0.00 -0.18 0.858 0.15 22.15 < 0.001

Emotional consolation 0.03 2.64 0.008 -0.02 -1.29 0.198 0.14 21.07 <0.001

Helps control weight -0.04 -3.80 < 0.001 0.28 30.22 < 0.001 0.12 21.86 < 0.001

Keeps awake and alert -0.01 -0.61 0.540 -0.08 -7.87 <0.001 0.18 34.17 <0.001

(Continued)
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Table 2. (Continued)

BMI MHB EMFC
Beta t p Beta t p Beta t p
Relaxation -0.05 -5.27 < 0.001 0.05 5.29 < 0.001 0.17 32.11 < 0.001
Makes one feel good -0.05 -5.76 <0.001 0.05 5.16 < 0.001 0.14 25.36 < 0.001
Chronic noncommunicable diseases
Cardiovascular diseases -0.01 -0.71 0.477 -0.01 -1.09 0.275 -0.01 -1.45 0.146
Diabetes mellitus 0.04 5.22 <0.001 0.00 0.44 0.660 0.00 0.38 0.707
Hypercholesterolemia -0.03 -3.84 <0.001 0.00 -0.50 0.616 0.00 -0.55 0.579
Hypertension 0.04 4.51 <0.001 0.02 2.29 0.022 0.00 0.12 0.903
Gastric disorders 0.00 -0.31 0.760 -0.01 -1.50 0.133 0.00 0.22 0.829
Intestinal disorders -0.01 -1.63 0.102 0.02 2.34 0.019 0.00 -0.08 0.933
Obesity 0.35 40.48 <0.001 -0.01 -0.87 0.385 0.01 1.15 0.248
Other diseases 0.04 4.88 <0.001 0.00 0.18 0.861 0.01 1.44 0.151
BMI - - - -0.05 -4.38 < 0.001 0.05 7.70 < 0.001
MHB -0.05 -4.38 <0.001 - - - 0.00 -0.21 0.833
EMFC 0.13 7.70 <0.001 0.00 -0.21 0.833 - - -
Overall model significance R=0.63; R?=0.39; p<0.001 R=0.61; R?=0.37; p<0.001 R=0.88; R?=0.78;
p<0.001
Effect Size Cohen’s f? 0.80 0.77 1.88

Note: BMI=Body Mass Index; MHB =Motivation for health behavior; EMFC =Emotional motivation for food consumption.

https://doi.org/10.1371/journal.pone.0322454.t002

unemployment (3 =0.02; t=3.08; p=0.002), and being single, widowed, or divorced (3=0.01; t=2.36; p=0.018) were
associated with higher EMFC.

Exercise was negatively associated with BMI (3=-0.05; t=-5.37; p<0.001) and positively associated with MHB
(R=0.08; t=8.61; p<0.001). Consumption of a balanced and healthy diet was positively associated with MHB (3=0.21;
t=23.66; p<0.001).

Using food as a coping mechanism for stress (3=0.04; t=3.57; p<0.001), loneliness (3=0.03; t=2.22; p=0.026), and
emotional consolation (3=0.03; t=2.64; p=0.008) was positively associated with BMI. Conversely, eating food to help
control weight (3=-0.04; t=-3.80; p<0.001), promote relaxation (3=-0.05; t=-5.27; p<0.001), and induce positive feelings
(R=-0.05; t=-5.76; p<0.001) was negatively associated with BMI.

Consuming food that helps control weight (R =0.28; t=30.22; p<0.001), promotes relaxation (=0.05; t=5.29;
p<0.001), and induces positive feelings (3=0.05; t=5.16; p<0.001) positively contributed to MHB. In contrast, using food
as a coping mechanism for stress, boredom, and staying awake and alert was negatively associated with MHB.

DM (B=0.04; t=5.22; p<0.001), hypertension (3=0.04; t=4.51; p<0.001), obesity (3=0.35; t=40.48; p<0.001), and
other non-specific diseases (3=0.04; t=4.88; p<0.001) contributed to higher BMI. Additionally, hypertension (3=0.02;
t=2.29; p=0.022) and IDs (3=0.02; t=2.34; p=0.019) were associated with higher MHB. No statistically significant asso-
ciations were observed between the incidence of NCDs and EMFC.

No associations were found between MHB and EMFC. However, BMI was negatively associated with MHB (3 =-0.05;
t=-4.38; p<0.001) and positively associated with EMFC (3=0.13; t=7.70; p<0.001) (Table 2).

Association between body mass index and chronic noncommunicable diseases

When predictors were considered in the multivariate logistic regression model, several characteristics were associated
with a higher BMI and the incidence of NCDs (Table 3).
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In comparison to Portugal, higher odds of having a higher BMI were observed in all other European countries (p=0.001
for Italy; p<0.001 for other countries). Most European countries had lower odds of hypercholesterolemia and hyperten-
sion, but higher odds of CVDs, obesity, GDs, and IDs compared to the Portuguese population.

Older age was associated with a higher BMI [odds ratio (OR) = 1.05; 95% confidence interval (CI) 1.04—1.05; p<0.001]
and with most NCDs. Participants responsible for buying food [OR=0.80 (95% CI 0.68-0.94); p=0.007], those who exer-
cised [OR=0.76 (95% CI 0.68-0.85); p<0.001], and those who consumed food to help control weight [OR=0.83 (95% CI
0.73-0.93); p=0.002], promote relaxation [OR=0.82 (95% CI 0.73—0.93); p=0.002], or make one feel good [OR=0.72
(95% CI 0.63—0.81); p<0.001] had lower odds of having a higher BMI. Conversely, participants who ate food as a coping
mechanism for stress [OR=1.31 (95% CI 1.14—-1.51); p<0.001] or for emotional consolation [OR=1.22 (95% CI 1.03-
1.44); p=0.020] had higher odds of having a BMI >25.0 kg/m?2.

Participants with a BMI > 25.0kg/m? were more likely to have DM [OR=1.67 (95% CI 1.19-2.36); p=0.003], hyperten-
sion [OR=1.67 (95% CI 1.34-2.09); p<0.001], and to develop obesity [OR=18.67 (95% CIl 12.81-27.21); p<0.001]. Par-
ticipants with DM [OR=1.58 (95% CI 1.10-2.25); p=0.012], hypertension [OR=1.40 (95% CI 1.13-1.73); p=0.002], and
other non-specific diseases [OR=1.43 (95% CI 1.17-1.74); p<0.001] were more likely to have a higher BMI. Participants
with obesity were more likely to experience an additional increase in BMI [OR=17.89 (95% CIl 2.29-26.03); p<0.001] and
had a higher risk of developing most NCDs.

Compared to the Portuguese, Croats, Latvians, Lithuanians, Hungarians, and Romanians had higher odds of devel-
oping CVDs. Higher odds of CVDs were observed in participants with DM [OR=1.88 (95% CI 1.16-3.04); p=0.010],
hypercholesterolemia [OR=2.06 (95% CI 1.45-2.93); p<0.001], hypertension [OR=2.16 (95% CI 1.55-3.01); p<0.001],
and obesity [OR=2.10 (95% CI 1.38-3.19); p=0.001]. Participants with a higher risk of CVDs were those who consumed
foods that promote relaxation [OR=1.66 (95% CI 1.21-2.28); p=0.002] and weight control [OR=1.43 (95% CI 1.04—1.96);
p=0.026].

Compared to the Portuguese, Serbians [OR=5.11 (95% CI 2.55-10.26); p<0.001], Hungarians [OR=4.15 (95% CI
2.26-7.62); p<0.001], Slovenians [OR=3.40 (95% CI 1.87—6.18); p<0.001], Polish [OR=3.33 (95% CI 1.75-6.33);
p<0.001], and Romanians [OR=2.77 (95% CI 1.50-5.12); p=0.001] had higher odds of obesity.

Higher odds of obesity were observed in participants who ate food for emotional consolation [OR=1.47 (95% CI
1.06-2.06); p=0.022], as well as in those with CVDs [OR=2.18 (95% CI 1.45-3.28); p<0.001], DM [OR=2.02 (95% CI
1.31-3.12); p=0.001], hypertension [OR=1.85 (95% CI 1.36-2.52); p<0.001], hypercholesterolemia [OR=1.62 (95%

Cl 1.13-2.32); p=0.009], and GDs [OR=1.81 (95% CI 1.16-2.85); p=0.010].

Participants with higher MHB had lower odds of having a higher BMI [OR=0.98 (95% CI 0.97—-0.99); p=0.005] and
obesity [OR=0.96 (95% CI 0.94—0.99); p=0.001], while participants with higher EMFC had a greater risk of having a
higher BMI [OR=1.05 (95% CI 1.03-1.07); p<0.001] and developing obesity [OR=1.07 (95% CI 1.03—1.12); p<0.001]
(Table 3).

Discussion

This study aimed to explore the relationships between increased BMI, EMFC, MHB, and NCDs. The findings revealed
significant associations between BMI, MHB, EMFC, and NCDs, including DM, hypertension, and obesity. Using food as a
coping mechanism for stress and seeking emotional consolation through food were linked to an increased risk of a higher
BMI. Conversely, individuals who consumed food for purposes such as weight management and well-being exhibited a
lower likelihood of having a higher BMI and developing obesity. Although no direct associations were found between MHB
and EMFC, both factors were linked to BMI, with MHB being negatively correlated and EMFC positively correlated.

Our findings are consistent with previous studies showing an association between BMI, EMFC, and the risk of NCDs.
For example, one of the most recent clinical studies on the relationship between emotional eating, overweight/obesity,
depression, anxiety/stress, and dietary habits found similar associations [24]. Psychological stress, depression, and
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anxiety increase the risk of emotional eating, which favors high-energy but nutrient-poor foods [24]. Additionally, a study
on the relationship between eating behavior and the severity of metabolic syndrome in young adults found that emotional
eating is associated with greater severity of metabolic syndrome and, consequently, with worsening cardiometabolic
health [25]. In contrast to previous studies, our study specifically examines the relationship between BMI, EMFC, and
MHB, shedding light on the influence of these factors on the development of NCDs. These insights support the implemen-
tation of preventive measures by strengthening an individual’'s MHB as an effective tool for disease prevention.

The association between EMFC and BMI may contribute to the development of certain NCDs. It is well documented
that a higher BMI is generally correlated with an increased susceptibility to various health conditions, including DM, heart
disease, and certain types of cancer [1,13,26,27]. Other studies investigating the relationship between BMI and diseases
such as DM, hypertension, and obesity have confirmed the associations found in our study [28,29]. Even within the normal
BMI range, a higher BMI was associated with an increased risk of developing diseases [29]. The prevalence of DM, hyper-
tension, and dyslipidemia increased with the severity of overweight and obesity [28]. The risk of DM and hypertension was
significantly higher in individuals with a higher BMI compared to those with normal weight [28]. However, further research
should prioritize exploring the neurological and genetic factors contributing to higher BMI and obesity. Existing literature
highlights that genetics, biological mechanisms, and pathophysiological processes significantly influence differences in
BMI, MHB, and EMFC. These differences are not merely the result of behavioral factors such as poor decision-making
or lack of effort but rather reflect complex interactions between inherited traits and physiological processes [9,10]. Obe-
sity has been linked to genetic predispositions that alter insulin and leptin signaling, contributing to insulin resistance and
leading to behavioral disorders, including aggression and social isolation [9]. The discovery of a link between obesity and
behavioral traits such as anxiety, aggression, autism, and depression has provided new insights into the development of
obesity [9].

Emotional states such as perceived stress, loneliness, and the consumption of unhealthy foods for emotional comfort
have been implicated in the development of obesity, related NCDs, and mental health disorders [24,30—32]. Emotions sig-
nificantly influence food consumption patterns. Recent research indicates that stress and negative emotions can reduce
the desire to eat, while increasing the consumption of calorie-dense foods [30]. It is widely known that many individuals
turn to food for comfort or to cope with emotional distress, even when not hungry, a trend also supported by our study
[16,31]. The present research revealed that individuals who resort to food for stress relief or emotional comfort had an
increased likelihood of having a higher BMI, with emotional eating being positively associated with obesity. These results
have been confirmed in other studies that have found a link between emotions, eating behavior, and obesity [24,33,34].
This underscores the significant impact of stress-coping mechanisms, such as emotional expression, seeking emotional
support, and indulging in unhealthy foods during emotional states, on weight gain leading to overweight [30,35]. Con-
versely, participants who consumed foods that promote weight control, relaxation, and positive emotions demonstrated a
lower risk of having a higher BMI. Other studies have also highlighted the effectiveness of relaxation techniques in weight
management and overall well-being [36]. Furthermore, building stress resistance, along with a combination of a balanced
diet and psychotherapy, can help individuals with emotional eating reduce the urge to eat in response to emotions [34,37].
These approaches can serve as useful strategies for managing weight gain.

MHB can exert a significant influence on both food consumption and BMI [15]. Individuals motivated to sustain a
healthy weight and reduce their susceptibility to NCDs tend to adopt healthy eating patterns and engage in regular
exercise. Their motivation may be influenced by various factors, including personal beliefs, social support, and access to
resources such as healthy food and fitness facilities. Along with these factors, differences in MHB and EMFC could be sig-
nificantly influenced by genetics, biology, and pathophysiology [9,10]. However, while differences in MHB and EMFC may
be significantly influenced by genes, biology, and pathophysiology, it is also important to consider the interplay of environ-
mental, behavioral, and psychosocial factors. For example, environmental influences such as stress, diet, and physical
activity can reinforce the expression of genetic predispositions and biological signaling pathways [38]. Behavioral factors,
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such as coping mechanisms and lifestyle choices, can either exacerbate or mitigate the effects of these intrinsic factors.
Additionally, psychosocial influences, including social support, cultural norms, and socioeconomic status, can mediate the
relationship between genetic and biological determinants and their phenotypic outcomes [38,39]. These complex inter-
actions highlight the importance of understanding MHB and EMFC in the context of the integration of genetic, biological,
and contextual factors. Given the intricate and multifaceted nature of these dynamics, comprehending them is crucial for
individuals to make informed choices concerning their health and overall well-being [7,15].

The present study showed a higher likelihood of having a normal BMI in people who exercise regularly. It is widely
recognized that increased physical activity correlates with lower body fat and BMI, while sedentary behaviors often lead to
the opposite effect [40,41]. Therefore, exercise, along with healthy eating, plays a pivotal role in preventing NCDs, partic-
ularly in individuals with a stronger genetic predisposition [9,10,42]. Even in the absence of weight loss, exercise has the
potential to mitigate the negative consequences of obesity on health [40]. Moreover, our study found a positive correlation
between exercise and MHB, along with an inverse correlation with BMI, while healthy and balanced food intake was pos-
itively associated with MHB. Therefore, adopting a physically active lifestyle is essential for both primary and secondary
prevention strategies against overweight and obesity [41,43,44].

Overweight and obesity are influenced by various environmental factors [45]. The present study revealed the highest
BMI among participants from Hungary, Latvia, and Romania, while Portuguese participants exhibited the lowest BMI. Por-
tuguese culture places great value on social relationships and family, supporting and encouraging one another to follow
their passions, which can impact health behaviors in terms of diet and physical activity [46]. The diverse cultural, social,
and economic factors across the European countries included in the study inevitably affect health behaviors and may
have influenced the results we obtained. For example, Southern European countries often emphasize social gatherings
and the enjoyment of food, which could influence dietary choices. Conversely, Nordic countries prioritize physical activity,
outdoor recreation, and nature exploration as integral parts of leisure activities, shaping health behaviors related to exer-
cise [47].

Choosing and eating healthy foods is a decisive factor in determining BMI and vice versa [48]. Participants who were
responsible for buying food and who also exercised more had a lower likelihood of increasing their BMI. A balanced diet
rich in fruits, vegetables, whole grains, lean proteins, and healthy fats is pivotal for maintaining a healthy weight and
reducing the risk of NCDs and/or a higher BMI [49]. Conversely, diets rich in processed foods, sugars, and saturated
fats can contribute to weight gain and the development of health problems [50]. Individuals who consumed appropri-
ate amounts of nutrient-dense foods were better at controlling their weight, felt better, and were therefore less likely to
increase their BMI [51,52].

Studies consistently confirm the causal link between obesity and numerous NCDs [53]. NCDs pose a significant health
challenge for many countries, predominantly influenced by lifestyle factors, but also by genetic, biological, and pathophysi-
ological mechanisms [9,10,53]. While the burden of NCDs varies across European countries, common trends and
challenges persist [54]. According to the WHO, NCDs account for 78% of all deaths, with 85% of these deaths being pre-
mature [54,55]. However, as already mentioned, approximately 80% of NCDs [53] could be prevented by adopting positive
lifestyle changes, including regular physical activity, adherence to a healthy dietary pattern, and abstaining from smoking,
particularly in those predisposed to develop NCDs [5].

Across the countries included in this study, the proportion of NCDs among all deaths ranged from 86% to 95% [55].
However, efforts to combat NCDs vary across these nations. For instance, Lithuania has implemented measures to pro-
mote healthy lifestyles and improve healthcare access, while Romania has initiated campaigns to reduce smoking rates
and encourage physical activity [54]. The Portuguese government has implemented various programs and initiatives to
promote physical activity, healthy eating, and the prevention of overweight and obesity. The main focus of these initiatives
is to create and enforce laws, regulations, and measures to improve food quality, reduce fat, sugar, and salt consumption,
promote healthy eating patterns in communities, businesses, and schools, and increase physical activity [56].
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Different socioeconomic and sociodemographic factors, including age, education level, income, and employment
status, contribute to higher odds of obesity [5,20,27,43—-45]. For instance, as individuals age, their body composition
undergoes changes characterized by increased fat mass and redistribution [57]. Consistent with this, the findings of the
present study indicate a positive association between BMI and age, suggesting that older adults are more prone to having
a higher BMI. Furthermore, participants with a higher BMI were more likely to be male, reside in rural areas, have a lower
educational level, be employed, and be married. These sociodemographic characteristics may contribute to an unhealthy
lifestyle, including reduced physical activity, poor dietary choices, stress, inadequate sleep, feelings of loneliness, and
social isolation [30,58].

Breaking the intricate interplay between BMI, emotional eating, and NCDs requires a comprehensive approach that
addresses both physical and emotional aspects. Identifying triggers for emotional eating and developing healthier coping
mechanisms are crucial steps in this process. Prioritizing whole foods, such as fruits, vegetables, whole grains, lean pro-
teins, and healthy fats, forms the cornerstone of dietary intervention. Planning meals in advance and experimenting with
new, nutritious recipes can add variety and enjoyment to eating habits. However, breaking this cycle can be challenging,
highlighting the importance of seeking support from friends, family, healthcare professionals, or support groups. Collabo-
rating with a registered dietitian can also provide valuable guidance and accountability.

This study expands the literature by providing large-scale, cross-national evidence on the relationship between BMI,
EMFC, and health outcomes, demonstrating that emotional eating is a significant predictor of obesity and related NCDs.
Emotional eating often plays a significant role in the onset and maintenance of NCDs, particularly among individuals
struggling with weight management due to genetic, psychological, or emotional factors. Individuals with higher MHB tend
to follow healthier dietary patterns, engage in regular exercise, and maintain a healthy weight, thereby reducing their sus-
ceptibility to NCDs. Furthermore, this study underscores the importance of lifestyle modification and psychological support
in managing weight gain and preventing comorbidities.

Developing strong MHB, along with resilience and support, is crucial for maintaining a healthy lifestyle, achieving opti-
mal weight, and preventing obesity and other NCDs [15,34,37]. This can be achieved through a combination of education,
awareness, and access to resources such as healthy foods, physical activity programs, and counseling or coaching to
facilitate positive behavioral changes. This study supports the integration of psychological support with lifestyle interven-
tions to enhance MHB, combat emotional eating and weight gain, and improve the clinical management of NCDs.
Considering the role of emotional regulation in eating behavior and implementing tailored interventions that combine psy-
chological support with nutritional counseling may lead to more personalized, holistic treatment approaches [29,33,34,37].
Incorporating these findings into clinical practice could enable healthcare providers to offer more comprehensive strate-
gies for obesity treatment and prevention, ultimately improving long-term patient outcomes. Future research should further
investigate how emotional, sociodemographic, and psychological factors influence MHB, weight gain risk, and the devel-
opment of NCDs. The results of this study contribute to shaping public health policy by providing evidence for integrated
interventions that address lifestyle, psychological, and behavioral factors in the prevention and treatment of obesity and
related diseases.

Limitations

Despite the significance of this study in informing preventive measures for obesity and other NCDs, several limita-
tions warrant consideration. Firstly, as a cross-sectional study, it cannot establish causal relationships between BMI,
MHB, EMFC, unhealthy lifestyles, NCD incidence, and their associations. Secondly, anthropometric measurements
were not conducted using standardized procedures; instead, participants self-reported their body weight and height,
potentially introducing recall bias. Thirdly, additional measurements to differentiate between lean body mass, fat
mass, and fat distribution were not performed. Fourthly, participants were not subject to clinical examinations or
medical assessments to confirm their health conditions or genetic and biological predispositions. Lastly, variations
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in lifestyle across European countries, disparities among study groups, and environmental differences may have
influenced the results. Nonetheless, despite these limitations, this study makes a valuable scientific contribution to
NCD prevention, particularly in addressing the multifaceted challenges posed by obesity and its associated health
complications.

Future directions

Future research should include longitudinal studies and randomized controlled trials to better understand the causal rela-
tionships between MHB, EMFC, BMI, and health outcomes. In addition, the role of genetic predispositions and the effec-
tiveness of MHB and lifestyle interventions in preventing health impairments must not be neglected. It is recommended
that all European countries prioritize investment in public health strategies to promote healthy lifestyles and improve
access to nutritious food and other essential health resources.

Individuals struggling with emotional eating may benefit from professional support, including healthcare providers,
therapists, and behavioral specialists who can offer guidance on increasing physical activity, managing emotional eating,
and developing healthier coping mechanisms. Evidence-based approaches such as cognitive behavioral therapy and
mindfulness-based interventions can help individuals develop a healthier relationship with food and manage emotional
distress more effectively. Additionally, public health initiatives are urgently needed to address unhealthy dietary behaviors
associated with emotional states.

Conclusions

This study contributes to the understanding of human eating behavior by considering psychological factors. While no
associations were found between MHB and EMFC, both were linked to BMI - MHB negatively and EMFC positively.
Targeted preventive measures are essential to reduce the health risks of emotional eating and the resulting obesity as a
complex multifactorial disorder associated with various health risk factors. Effective interventions should focus on dietary
modifications, self-regulation, resilience-building, education on adaptive coping strategies, and promoting regular physical
activity.
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