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Abstract
The current study investigates the role of stress and emotional regulation strategies in eating behaviour and weight status across the undergraduate students' population. The research includes the use of the Emotional Eating Questionnaire, Disordered Eating Attitude Scale (DEAS), Perceived Stress Scale and Emotion Regulation Questionnaire. A quantitative quasi-experimental between-subjects design was used for data collection from 35 undergraduates. Non-probability sampling method was applied as only first and final year students were assisted through the Microsoft forms. The study indicated significant results concerning the difference in the disordered eating attitude of overweight and normal-weight students. The current work does not meet the study aim which is to determine a potential cohort of students whose weight and eating behaviour can be impacted by stress or emotions. Nevertheless, the study can be a base for future studies directions of which are stated in the discussion section.












Impact of Stress and Emotional Regulation
 on Eating Behaviour and Weight Status in Undergraduate Students
At the time of gastronomic abundance, obesity had become a growing public health issue in well-developed countries, as well as, third world counties. Obesity and overweight affect people of all ages and genders. People with obesity or overweight status experience not only physiological and psychological discomfort but also several health consequences with lifelong effects, which will be listed in the weight status section of the current research (Chooi et al., 2019). 
[bookmark: _Hlk98682529][bookmark: _Hlk98682611][bookmark: _Hlk98682745]A particular interest of the researcher to this topic comes from the fact that Ireland has one the highest rates of obesity in Europe (60% of adults and 1 of 5 children and young people are diagnosed with obesity or overweight) (HSE.ie, n.d.). Despite the established obesity prevention and management measures which include a National Clinical Programme for Obesity in 2017, Obesity Policy and Action Plan 2016-2025 and The Model of Care for the Management of Overweight and Obesity 2020, the predicted obesity and overweight rates in Ireland continue to rise. Keaver and colleagues (2013) argued that by 2030 89% of the male and 85% of the female population will be diagnosed with overweight or obesity in the next decade in Ireland. That, in turn, will lead to an increase in disease rates associated with obesity (i.e., type 2 diabetes, myocardial infarct, non-alcoholic liver steatosis, kidney disease, metabolic syndrome) and a rise in health costs (Abdelaal et al., 2017; Hruby et al., 2016). Another reason for the importance of researching the Irish population is the predominance of overweight and obese men over women. Even though the female organism is more predisposed to a higher amount of body fat accumulation for a reproductive reason, in contrast to the US and the Middle East, Irish males have higher obesity and overweight rates than females (Loughnane & Murphy, 2015; Nielson et al., 2012; Kanter & Caballero, 2012). 
Factors that may impact an individual’s weight status include genetics, environment, socioeconomic and psychological factors. The current research will focus on four psychological factors, that according to the previous studies are significant in determining eating behaviour. First, the emotional state was associated with increased food consumption. Second, the previous studies emphasise that people tend to eat more palatable food after experiencing stress. Stress may lead to night syndrome formation, which is also associated with excessive weight gain. Based on the previous works done in the current area, stress may also induce disordered eating, and therefore the disordered eating attitude will also be examined in the current study. And fourth, as some people tend to overeat as a result of difficulties to regulate their own emotions, the emotion regulation strategies of individuals will be measured. The purpose of the current study is to estimate the degree of impact of the outlined variables on eating behaviour and weight status of undergraduate students, as well as, to determine a vulnerable group based on students’ age, gender and study type. 
Weight status 
Obesity and overweight are two terms referred to as abnormal body fat accumulation, mainly caused by an imbalance between calorie intake and expend (Kumah et al., 2015). Such imbalance can be caused by the interaction between physiological, psychological and genetic factors. Obesity and overweight had been highly associated with several commodities, which include: heart disease, diabetes, cancer, kidney disease, non-alcoholic liver steatosis, hypertension, dyslipidemias, obstructive sleep apnea syndrome and increased rates of mortality as a result for all causes (Villano et al., 2021). 
There are several methods to classify an individual’s weight status. Body Mass Index (BMI) or Quetelet index is the most common method of weight classification in adults due to the ease and least expense as the weight status can be simply determined by knowing the height and weight of an individual. Such measures can be gained from self-report. The formula of Quetelet index calculation is an individual’s mass (kg) divided by the square of an individual’s height (m2). According to the World Health Organization (2016), the BMI categories include underweight (<18.5 kg/m 2), normal weight (18.5-24.9 kg/m 2), pre-obesity (25.0-29.9 kg/m 2) and obesity (>30 kg/m 2). 
[bookmark: _Hlk98682973][bookmark: _Hlk98682992]Minimal attention from the government and researchers' side of most countries is addressed to the problem, that obesity continues to increase among the college student population. As a result, the number of research sources in the current area is limited. Based on the previous findings, abnormal eating perception, desire to be thinner and dieting behaviour are the risk factors of obesity (Bucchianeri & Neumark-Sztainer, 2014). Age and physical activity are also related to the weight status of participants (Desai et al., 2008). 
[bookmark: _Hlk98683038][bookmark: _Hlk98684052]Although older age is associated with an increase in weight, the average age in many studies is 21 years old. Similarly, to most other research in the current area, only the first-year students have been examined. That can be explained by the freshman 15 phenomenon, which shows that an increase in weight is common during the first year of education as it tends to be associated with many stressful events such as parental separation, increased responsibilities, money difficulties (Laska et al., 2012). However, Zagorsky and Smith (2011) argued that the first year of college is not the most obvious indicator of weight increase as over the period of studying in college students were found to gain 5 kg on average. Moreover, there are limited number of pieces of literature that points to the evidence of continuous weight gain in the second year (Lloyd-Richardson et al., 2009) and a moderate increase in weight in the final year of college (Racette et al., 2008). Therefore, it is also important to consider the final year students to be able to draw more accurate results. 
There are also only a few studies that point to the negative impact of obesity or overweight status on an individual’s psychological well-being, and the influence of the level of psychological wellness on weight status is still a matter of debate (Robinson et al., 2020). The current study aims to fill in this gap in the literature by investigating the impact of stress, emotions and emotional regulation on eating behaviour and weight status in undergraduate students. 
Emotional overeating 
[bookmark: _Hlk98683129]Emotional eating is commonly characterised as a tendency to overeat in response to several negative emotions such as anger, sadness, anxiety, loneliness and tiredness (Zeeck et al., 2011). The Psychosomatic Theory explains the concept of emotional eating as a learned behaviour, rather than a biologically innate mechanism (Herle et al., 2018). Thus, emotional eating is a failure in learning of distinguishing between arousal caused by negative affect and physiological hunger. Such behaviour can be formed as a result of classical conditioning in early childhood (Kaplan & Kaplan, 1957). For example, when parents try to calm down the child’s negative emotions by giving a child palatable food, the association between food consumption or hunger and negative emotions contributes to a maladaptive eating patterns formation. An inadequate food intake in response to negative emotions makes people be predisposed to overeating and weight gain as a result of that across all age groups. The previous research findings suggest that higher levels of emotional eating behaviour correlate with higher BMI, weight gain and weight fluctuation in men and women (Keller & Siegrist, 2015). 
The Internal/External theory (Schachter et al., 1968) proposes that normal-weight people decrease their food consumption under stressful situations as a response to internal physiological stress signals. In contrast, the appetites of overweight and obese individuals increase in stressful conditions, and as a result of the inability of the organism to respond adequately to the organism’s signals of stress, peoples’ food intake significantly increases. The research was done by Adriaanse and colleagues (2011) found that healthy weight women do not tend to eat under emotional conditions. 
[bookmark: _Hlk98684578]Interestingly, several studies suggest that positive emotions can also play a role in emotional overeating (Bongers et al., 2013; Evers et al., 2013). It had been proposed, that similarly to overeating under negative emotions, associative learning, a mechanism where a particular feeling has been paired with the association to eat more food, can be the reason for such inadequate food intake. Across all cultures, people use a large amount of food at the celebration events which, are commonly accompanied by positive feelings. In this way, maladaptive behavioural patterns formed. Moreover, eating and socializing are closely related as people tend to eat more when they are eating with family or friends. It can be explained not only by the duration of the meal but also by relaxing and enjoyable feelings while eating with close ones. Another reason for high food consumption while experiencing positive emotions can be the reward. After the great work had been done, people tend to seek reward, and food is the quickest, cheapest and easiest way to get it. The experimental study done by Evers et al. (2013) shows that positive emotions induced calorie intake. The same study also did not find the difference between negative and positive emotions as both evoked the calorie intake to the same extent.  The study also found that highly palatable snack intake in daily life was more associated with experiencing positive emotions, rather than negative ones. 
[bookmark: _Hlk98684694]The majority of emotional eating researches had done on the clinical population with disordered eating, which means that the findings can not be generalised to the larger population. Moreover, the predominant amount of studies used only female samples in examining emotional eating behaviour, while males had also been found to demonstrate emotional eating during experiencing the emotion of boredom (Villano et al., 2021). As increased excessive food intake has become a more dangerous health issue than famine or shortage of food (Stander, 2011), an understanding of emotional eating concepts across different groups, including part-time and full-time students, which are non-clinical sample is important. 
Stress 
[bookmark: _Hlk98684791]As outlined earlier, chronic stress and negative emotions are risk factors for obesity and eating disorder formation. The concept of stress can be defined as a generalized reaction of the organism to any overwhelming, frightening or noxious stimulus (Selye, 1950). There are multiple and complex ways through which stress may impact eating behaviour. For instance, stress exposure increases neuropeptide Y, which increase appetite (Comeras et al., 2019). Also, stress-sensitive adrenal steroids adjust neurotransmitters that impact the appetite. The cortisol level can also affect taste threshold sensitivity. Thus, the intensity of sweet, salt and sour taste will be reduced on the stress day as a result of stress-related changes in adrenocortical activity (Al’Absi et al., 2012). As high cortisol level reactors require a lot of energy, people tend to eat more sweet and high-calorie food after experiencing stress. An increase in the amount of highly palatable food consumption had been also associated with an increase in a negative mood. Even though ‘comfort food’ consumption on a short-term basis is associated with some sort of relief from negative emotions and mood states, chronic consumption of highly palatable food will result in obesity which promotes predisposition to depression and anxiety (Sharma & Fulton, 2013). As a result, eating behaviour is influenced by the psychophysiological stress response. The previous studies suggest that experiencing chronic stress leads to weight gain as a result of both stress-related endocrine changes and emotion regulation behaviour.   
Night eating syndrome (NES), which is described as an absence of appetite at breakfast time and consumption of 50% of food or more after 6 p.m., and characterised by sleep problems, can be induced by stress. People with NES have been found to have significantly higher cortisol levels released under stressful conditions compared to the control group, as well as, the mood scores were lower across the NES group (Mitchell, 2012). The NES syndrome is associated with weight difficulties loss and affects 1.5% of the general population, and 8.9% of weight reduction programs participants (McCuen-Wurst et al., 2018). 
[bookmark: _Hlk98684905]There is empirical evidence that psychological stress stimulates the reward system. Stress activates corticotropin-releasing factor (CRF) which consequently stimulates the hypothalamic-pituitary-adrenal axis (L-HPA axis) activation. As the activation of the LHPA is related to the mesolimbic reward area activity, it increases the dopamine secretion, which is craving or drives for pleasure. Thus, psychological stress leads to drug addiction and cravings, and as food is the most accessible drug, people tend to overeat while experiencing stress (Epel et al., 2012). 
According to the study on Chinese women perceived stress and negative affect have been found to have a strong association with disordered eating formation (Chen et al., 2012). Disordered eating is the spectrum of over-controlled or under-controlled eating behaviour. Binge-eating disorder and night eating syndrome are two disorders that often correlate with obesity and overweight. 
Emotional regulation 
[bookmark: _Hlk98685065]Emotional regulation (ER) is commonly referred to as an individual’s ability to efficiently respond to and manage events in everyday life. ER is also associated with extrinsic and intrinsic processes accountable for control, rate, change and expression of emotional reactions (Thompson, 1994). Individuals unconsciously manipulate and use a variety of emotion regulation strategies to cope with stress and negative emotions every day. People with adaptive emotion regulation strategies are capable to differentiate and experiencing, weakening and modifying the affective emotional states. However, the research suggests that people who tend to regulate their negative emotions through binge eating are lacking more adaptive strategies to cope with negative affect. 
       Emotional adaptive and maladaptive regulation strategies can include acceptance, rumination, problem-solving, avoidance, suppression and reappraisal. Cognitive reappraisal is an adaptive way of emotion regulation characterised by creating positive and beneficial interpretations or perspectives on a negative effect to reduce its emotional influence. As a person uses the outlined strategy before the emotional response tendencies have been full activated and have impacted their behaviour, it is known as an antecedent-focused strategy. In contrast, expressive suppression is an example of a maladaptive emotion regulation strategy, which is a response-focused strategy that was commonly used by disordered eaters. When such an emotion regulation strategy had been used, the expression of the emotion decreases whether its experience do not and the psychological arousal increases. Expressive suppression makes a person fixate on negative emotions (Cutuli, 2014). 
College students are part of the population who constantly experience emotional distress. There are multiple reasons for that such as academic pressure, attachment disruption, increased independence, building effective faculty relationships. Due to a large number of stressful events, students might engage in maladaptive behaviour, such as binge eating to manage their emotions. Binge eating is referred to the consumption of a large amount of food under similar circumstances when others would typically eat less (Guerdjikova et al., 2017). Binge eating may act as a temporal emotion regulation strategy, as an increase in the mood state is typically observed after food consumption (Han & Pistole, 2014). Positive relationships between emotion regulation and disordered eating had been found in Meyer and Leppma’s (2019) study. Even though such a relationship was not statistically significant, the researcher emphasises that some types of emotion regulation may be more predictive of disordered eating symptoms than others. The previous research on female athletes students showed that emotional regulation difficulties and body dissatisfaction were significant predictors of disordered eating (Shriver et al., 2016).  
[bookmark: _Hlk98691141]The gender difference in emotion regulation strategies was also stated by Nolen-Hoeksema (2012). The researcher had found that male subjects use alcohol as an emotion regulation strategy. In contrast to men, women tend to use emotion regulation strategies more often compared to men. Moreover, female subjects were found to proceed more rumination processes which created a tendency of being more vulnerable to depression and anxiety.
 Even though students had been recognised as a vulnerable population in the sense of eating disorder symptomology, there is still a lack of research in the current area. Moreover, the sample of interest in the majority of non-clinical studies concerning disordered eating tends to be female undergraduate full-time students. The current research not only examines a wider population sample in terms of college year but also considers part-time students as such a group may develop better emotion regulations strategies but also experience a higher amount of stress. 
Similarly, to the vast majority of studies concerning disordered eating, the researchers tend to focus only on a clinical sample, rather than on the general population. As students had found to be part of the population that is exposed to the various stressors, the current research will examine the level of stress and its impact on students’ eating attitudes and behaviour. Moreover, one of the strengths of the current research will be the participation of a wider student population which will include not only full-time first-year undergraduate students but also final year and part-time students.  
[bookmark: _Hlk98686068]The aim of the current research is to determine the specific group of students who experience the greatest impact of stress and emotion regulation difficulties on eating behaviour and weight status as a result of that, based on participants’ age, sex and study type. That will be done by measuring the degree of impact of stress and emotion regulation on eating behaviour in terms of emotional eating and disordered eating attitudes. Thus, the hypothesis for the current research will be: 
[bookmark: _Hlk98686180]Hypothesis 1: There will be a significant difference between individuals based on their weight status and sex in emotion regulation. 
Hypothesis 2: There will be a significant difference in emotional overeating across normal-weight, overweight and obese individuals while controlling for personal emotion regulation strategies.  
Hypothesis 3: There will be a significant difference between individuals based on their weight status and year of education in the level of stress.  
Hypothesis 4: There will be a significant difference in disordered eating attitude scores between students based on their weight status and gender.  
Hypothesis 5: Stress level and emotion regulation will be significant predictors of emotional overeating. 














Methodology
Participants
	The current study was carried out on 35 university students (10 males and 25 females) aged between 18 and 33 years (mean age = 23.09 SD=3.97), who were studying at first or last year of their undergraduate part-time or full-time program at the moment of study conductance.  The non-probability purposive sampling method was employed in the current study. The reason for such course time selection was the potential increase in the stress level concerning the environmental changes or high responsibility for the final year grades. 
	Students were recruited through social media, such as Facebook and What’s App, and were provided with a link to the online survey done in Microsoft form format (link: https://forms.office.com/r/2iMfmEfM8B). The data collection process was carried out at the proposed high-stress period in a timeframe before and after break period. Such a period was chosen based on the fact that some universities prefer to conduct an examination before Christmas, whereas other institutions have it after the Christmas break. 
	The participants of research category A were invited to take part. All undergraduates who consented to participate were required to correspond to the following inclusion criteria: being aged over 18, absence of any linguistic or intellectual deficits, neurological, psychiatric or psychopathological disorders, absence of feeding or eating disorders, no history of drug or alcohol addiction (smoking of 10+ cigarettes; drinking 7+ drinks per week), absence of medical drug intake that might affect appetite (e.g. oral contraception, endocrine system, cancer treatment), and being not pregnant. The reason for such inclusion criteria was the clarity of the study results.


Design
	The current research will be based on the quantitative quasi-experimental between-subjects design as undergraduates of different ages, genders, weights and study types will be compared and contrasted depending on their disordered eating attitude, emotional eating, stress level and emotion regulation strategy scores. 
	Hypothesis 1 contains the variable of interest which is the emotion regulation score (DV), whereas weight status and gender are independent variables. 
	In hypothesis 2, an emotional eating score is a dependent variable, whereas the weight statuses are IV1 with a covariate personal emotion regulation level (IV2).
	In hypothesis 3, the perceived stress score serves as a DV, and weight status and year in college are IVs.
	In hypothesis 4, the disordered eating attitude score is distinguished as a DV and weight status and gender as IVs.
 	For hypothesis 5, the level of stress and emotion regulation are identified as IVs and the emotional eating score as the DV.
	The current research does not imply the presence of a control group. Students were assigned into three subgroups (normal-weight, overweight and obese) based on their calculated BMI (body mass index). Quetelet’s formula (kg/m2) was used for this calculation purpose.
Materials 
All potential participants were provided with an information/invitation sheet available on clicking the online survey link (see also Appendix A).
Demographic survey- a survey aimed to collect general information about participants (e.g. sex, age, study type, current year of studying) (see also Appendix B).
Anthropometric measurements - non-invasive quantitative measurements of participant’s weight and height (see also Appendix C). The Quetelet index formula, which is kg/m2 was used to calculate each person’s Body Mass Index. Based on the gained calculations, students were assigned into three subgroups of weight statuses according to the World Health Organisation (2016) weight classification recommendations. Participants with BMI from 18.5 to 24.9 were assigned to the normal weight group, 25.0 to 29.9 to the overweight group and 30.0 and above to the obesity group.
[bookmark: _Hlk98686708]The Disordered Eating Attitude Scale (DEAS: Alvarenga et al., 2010) is a 25-item self-reported questionnaire assessing the person’s eating attitudes and relationship with food. The questionnaire consists of five subscales aimed to examine 1- relationship with food, 2- concerns about food and weight gain, 3- restrictive and compensatory experiences, 4- feeling toward eating and 5- the idea of normal eating. The Likert responses can range from 37 to 190. A higher score means a worse attitude toward eating. The DEAS previously demonstrated internal reliability of 0.79 (Alvarenga et al., 2016) (see also Appendix D).
[bookmark: _Hlk98686660]Emotional Overeating Questionnaire (EOQ: Masheb et al., 2006) is a 6- item scale developed to estimate the frequency of overeating behaviours in response to the following emotions: Happiness, Anxiety, Anger, Sadness, Tiredness, Loneliness (Cronbach’s a= .85) over the last 28 days (e.g., 0=never; 1= 1-5 days; 2= 6-12 days; 3= 13-15 days; 4= 16-22 days; 5= 23-27 days; 6= every day), by a 7-point Likert scale. The higher score points on the more frequent overeating episodes (see also Appendix E). 
[bookmark: _Hlk98686676]Perceived Stress Scale (PSS: Cohen et al., 1983) is a 10-item self-reported survey developed to measure the frequency of an individual’s feelings and thoughts concerning situations and events that happened in the last month, using a 5-point Likert-type scale (1= never to 5= very often). The scale has six negative items (1,2,3,6,9,10) and four positive items (4.5.7.8) (see also Appendix F). 
A participant’s scores can range from 0 to 40. A higher score is associated with a higher level of perceived stress. The reported by twelve studies PSS test internal reliability was .78.
[bookmark: _Hlk98686687]Emotion Regulation Questionnaire (ERQ: Gross & John, 2003) is a 10-item self-reported questionnaire aimed to measure the habitual use of two emotion regulation behaviour. Six items examine cognitive reappraisal (1,3,5,7,8,10) (e.g., “When I’m faced with a stressful situation, I make myself think about it in a way that helps me stay calm”) and the rest measures excessive suppression (2, 4, 6, 9) (e.g., “I control my emotions by not expressing them”). Answers are made on a 7-point-Likert scale rated from ‘1= strongly disagree’, ‘4= neutral’ to ‘7= strongly agree’. Higher scores indicate more frequent use of the strategy (see also Appendix G). The Cronbach’s α for cognitive reappraisal was 0.82 and 0.85 for expressive suppression (Wang et al., 2020).
Procedure
	Participants were invited to participate in the current study via social media sources such as Facebook and What’s App, as well as, via the Dublin Business School Psychology forum. The invitation message contained a brief description of the topic of interest which is the impact of stress and emotional regulation on eating behaviour and weight status in undergraduates. The minimal inclusion criteria and the survey link were also included in the invitation message. Students were informed that the survey completion will take around 10 minutes of their time prior to the participation.
Once the participant opened the link, an individual was provided with an information sheet, which contained the objectives of the study, a full list of inclusion criteria, information on the right to withdraw, benefits and risks of participation and confidentiality. The contact details of the researcher and supervisor were given at the end of the information sheet. With care about the participant’s psychological health, the contact information on the Mental Health Helpline and the Eating Disorder Association of Ireland could be found in the contact details section of the information sheet.  With the purpose of ensuring that the participant is familiar with written information in the information sheet and that the person gives consent to participate, five compulsory to answer questions were asked (see also Appendix A).
	After the completion of the questionnaire, participants were thanked and debriefed with information about what had been examined in the study. More information on helplines and their working hour were provided in this section (see also Appendix H).
Ethics 
	Before the project had started the researcher was familiarised with the Code of Professional Ethics of the Psychological Society of Ireland (2011) and DBS Ethical Guidelines for Research with Human Participants (2019) and understood the responsibility for the respecting and protecting rights and dignity of respondents during this research. The current project involves reporting participants’ anthropometric measurements (height and weight), which is thought to be personal and sensitive information to some extent. Moreover, questions on disordered eating attitudes and emotional eating might cause some discomfort, particularly in a female sample. To minimise the risks of distress and harm, respondents were provided with the Mental Health Helpline and the Eating Disorder Association of Ireland in the information sheet. The more detailed information with working hours and emails of organisations could be found in the debrief sheet. Participants were fully informed about the study aim and objectives, benefits and risks of participation by an information sheet before the participation. All information was provided in respectful language. Also, with the same aim of reducing the risks of harm, students were aware that to be able to take part in the research they should be aged over 18, neurologically, psychiatrically and psychologically healthy. 
	The study involves the use of the de-identification form of data meaning that participation is completely anonymous. No signatures of the agreement were asked. Confidentiality of the data collected was guaranteed to all respondents with no identification, of course, institution or IP address required. As participants were invited to the study voluntarily, all individuals were informed about the right to withdraw at any stage of the study without a need of explaining the reason. No deception was used in the study.
 	Respondents were ensured that all data will be stored securely on a password and virus protected computer, as well as, that all information will be used solely for research purposes. The information sheet also contained information on the possibility of data storage for five years within the EU area and its use for academic purposes complying with the Data Protection Act (Kelleher, 2015) and destruction after the time expiration. The possibility of dissemination was stated.	 









Results
Descriptive statistics
	Table 1 illustrates the frequencies of categorical variables regarding sex, study year and study type (N=35). The majority of the participants, which is 91.4% were full-time students, who were studying in their final year of undergraduate education (74.3%). As can be seen, the overwhelming majority were female undergraduates.
Table 1 Frequencies of demographic variables
	Variable
	Frequency
	Valid Percentage

	Gender

	Male
	10
	28.6

	Female
	25
	71.4

	Student status

	Part-time
	3
	8.6

	Full-time
	32
	91.4

	Year of education

	First Year
	9
	25.7

	Final Year
	26
	74.3


[bookmark: _Hlk98687082]	The descriptive statistics had examined the degree of the difference in overeating as a response to six emotions across three weight statuses. Table 3 above demonstrates that individuals classified in an overweight group gained the highest scores on eating while experience three emotional states: anxiety (mean=3.33, SD= 1.86), tiredness (mean= 3.00, SD= 1.79) and happiness (mean=3.33, SD=1.21). These indicators were considerably higher compared to scores of two other groups. The lowest scores were gained by an obese group in experiencing sadness (mean=.50, SD=.71) and anger (mean=.50, SD=.71). 
Table 2 Descriptive Statistics of Emotional Overeating Scores across three weight statuses 
	Variable
	Normal-Weight
(N=27)
	Overweight
(N=6)
	Obese
(N=2)

	
	M
	SD
	M
	SD
	M
	SD

	Anxiety
	1.76
	1.30
	3.33
	1.86
	3.33
	1.86

	Sadness
	1.76
	1.48
	2.33
	2.16
	2.33
	2.16

	Loneliness
	2.00
	1.78
	2.50
	2.17
	2.50
	2.17

	Tiredness
	2.08
	1.71
	3.00
	1.79
	3.00
	1.79

	Anger
	.80
	1.16
	1.17
	1.17
	1.17
	1.17

	Happiness
	2.60
	2.02
	3.33
	1.21
	3.33
	1.21


Note: The Cronbach alpha for the Emotional Overeating Questionnaire was found to be .79
Reliability	
	The internal reliability coefficient of EOQ was determined as .79, which is lower compared to the previous research where the Cronbach’s Alpha was .85 (Masheb et al., 2006).
	A Cronbach’s Alpha was run to calculate the Disordered Eating Attitude scale. The previous DEAS was reliability 0.79 (Alvarenga et al., 2016), which is lower than the internal validity of the questionnaire in the current study (a= .88).
	Moreover, a Cronbach’s Alpha for the PSS (a=.82) was also found to be higher compared to the previous study which showed a= .78 (Cohen et al., 1983).
	The validity of the ERQ was determined as .53, which is lower than the previous study results (a=.82 and a=.85) (Gross & John, 2003).
Inferential Statistics
	As can be seen in Table 2, the obese group contains only 2 participants. With the aim of the possibility of getting more significant results overweight group and the obese group were united.  
[bookmark: _Hlk98687274][bookmark: _Hlk98511490]Hypothesis 1
	A two-way between-group ANOVA examined the role of sex and weight status on level of the emotional regulation strategies and found a significant interaction effect (F (1,30) = 6.28, p=.018, np2=.17). No main effects were reported for sex (F(1, 30)= .35, p=.561, np2=.01), as well as, for weight status (F(1, 30)=.42, p=.521) with a small effect size (np2=.01). Therefore, the null cannot be rejected. 
[bookmark: _Hlk98703086]	
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Figure 1 Interaction effect of sex and weight status concerning the emotional regulation 
Figure 1 illustrates a significant interaction effect between gender and weight status with regard to the emotion regulation score.
Hypothesis 2
The second hypothesis aimed to examine the difference in emotional overeating between weight statuses groups with a control for the emotional regulation strategies. But as there was no main effect reported for weight status, an additional independent sample t-test was performed instead to check if there is a difference in emotional eating between normal-weight and overweight groups.
	Overweight students (mean= 13.63, SD=6.63) were found to have higher scores of emotional overeating than normal weight students (mean=11.00, SD=6.90). The 95% confidence limits show that the population mean difference of the variables lies somewhere between -8.29 and 3.04. An independent sample t-test found that there was no statistically significant difference between emotional overeating of normal weight and overweight students (t(31)= -.95, p= .352). Therefore, the null can not be rejected.

Hypothesis 3
[bookmark: _Hlk98511769]	A two-way between-group ANOVA examined the role of weight status and year of education on level of stress and found no significant interaction effect (F (1, 31) = 1.93, p=.174, np2=.06). No main effects were reported for weight status (F(1, 31)= .11, p=.743, np2=.01), likewise for year of education (F(1, 31)=2.13, p=.154) with a medium effect size (np2=.06). Therefore, the null cannot be rejected.
[bookmark: _Hlk98687357]Hypothesis 4
	A two-way between-group ANOVA examined the role of sex and weight status on disordered eating attitude and found no significant interaction effect (F (1, 25) = 2.50, p=.126, np2=.09). However, a main effects was reported for the weight status (F(1, 25)= 9.71, p=.005) with a large effect size (np2=.28). Post hoc analysis was not performed because at least one group has fewer than two cases. No main effects were reported for sex (F(1, 25)=1.53, p=.228, np2=.06). Therefore, the null cannot be rejected.
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Figure 2 The difference on disordered eating attitude between two weight groups of males and females
[bookmark: _Hlk98687387][bookmark: _Hlk98703384]Figure 2 above illustrates a significant main effect of the weight status concerning the disordered eating attitude.
Additional test
Overweight students (mean= 104.57, SD=22.25) were found to have higher scores of disordered eating attitude compare to normal weight students (mean=75.09, SD=18.18). The 95% confidence limits show that the population mean difference of the variables lies somewhere between -46.54 and 12.42. An independent sample t-test found that there was a statistically significant difference between disordered eating attitude of normal weight and overweight students (t(27)= -3.55, p=.001). Therefore, the null can be rejected.


Hypothesis 5
Additional analysis
[bookmark: _Hlk98689462]	The correlation matrix is illustrated below in Table 3. A Pearson correlation coefficient found that there was a significant moderate positive relationship between BMI (M=22.73; SD = 4.19) and disordered eating attitude (M=82.21; SD = 22.78) (r (29) = .45, p =.01). Therefore, the null hypothesis can be rejected. The linear relationships of the two variables can be seen on the scatter plot below (see also Figure 3).
	A Pearson correlation coefficient found that there was a significant moderate positive relationship between emotional overeating (M=11.64; SD = 6.83) and disordered eating attitude (M=82.21; SD = 22.78) (r (27) = .47, p =.01). Therefore, the null hypothesis can be rejected. The relationships can account for 21.90 % of variation of scores, which is illustrated on the scatter plot below (see also Figure 4).











Table 3 Correlation matrix
	Variables
	1
	2
	3
	4
	5

	1. BMI
	1
	
	
	
	

	2. Emotional Overeating
	.18
	1
	
	
	

	3. Emotion Regulation
	-.11
	.03
	1
	
	

	4. Perceived Stress
	-.12
	2
	.12
	1
	

	5. Disordered Eating Attitude
	.45*
	.47*
	.23
	.21
	1


Note: Correlation is significant at the 0.05 level (2-tailed).
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Figure 3 Linear relationships of BMI and DEAS
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Figure 4 Linear relationships of DEA and EO scores

Multiple regression
	Multiple regression was used to test whether level of stress and emotional regulation strategies were predictors of emotional eating. The results of the regression indicated that two predictors explained-2% of the variance (R2=-.02, F(2, 30)=.63, p=.540). Stress was not found to be a significant predictor of emotional eating (beta=.2, p=.277, CI (95%)=-.21, .72) as well as emotion regulation strategy (beta=.01, p=.951, CI (95%)=-.36, .38). Therefore, the null can not be rejected. 















Discussion
	The current study is an addition to the increasing literature on the impact of stress and the ability to regulate own emotions on eating behaviour and attitude across an undergraduate student population. The main aim of the study was to find a particular cohort of students whose eating behaviour and weight might be greatly impacted by stress, emotion or difficulties with emotion regulation strategies.  Such group was aimed to be determined by measured students’ anthropometric and demographic information such as age, sex and student status and their responses on stress, emotion regulation, emotional eating and disordered eating questionnaires.
 	It had been hypothesised (hypothesis 1) that students will differ in emotion regulation based on their gender and weight status. Such assumption was built on Shriver et al.’s (2016) study findings, which suggest that females have a greater tendency to regulate emotions by the use of the binge eating strategy, which may impact their weight. The gender difference in emotion regulation strategies was also emphasised in Nolen-Hoeksema's (2012) study, which outlines that women tend to use maladaptive regulation strategies more often compared to men. The writer’s interest in the investigation of different weight groups and genders was also derived from the fact that males in Ireland, the United States and the Middle East tend to have higher overweight ratings than females (Loughnane & Murphy, 2015; Nielson et al., 2012; Kanter & Caballero, 2012). The weight indicators of the outlined countries are different to the weight scores of the majority of well-developed or developing countries where women tend to have higher weight ratings. Moreover, adaptive emotion regulation strategies play a crucial role in individuals’ well-being. Repetitive use of binge eating as an emotion regulation strategy would lead to an increase in weight in most cases. The results of the current study partially support the belief that there is a difference in emotion regulation strategies based on an individual’s sex and weight status, as a significant interaction effect between the variables had been found. However, no main effects concerning sex or weight status were reported. The reason for that could be the limitations of the current study which will be listed later in the limitations section.
The second hypothesis was aimed to find a difference in emotional overeating across normal-weight, overweight and obese individuals while controlling for personal emotion regulation strategies. As the previous test did not show the main effect of weight status on emotional regulation, an ANCOVA test was not performed. An additional independent samples t-test also did not show significant results concerning the difference in overeating in the outlined groups. Therefore, the study results are not in line with Keller and Siegrist's (2015) statement that there are relationships between higher scores of emotional overeating and higher BMI. Nevertheless, the mean score of overweight students was reported to be higher compared to the normal-weight participants. That draws on a need for the repetition of the study with larger sample size and a more equal number of respondents in each group.
Moreover, the descriptive statistics had shown that overweight individuals had higher mean scores on questions measuring overeating in a response to the emotion of anxiety, tiredness and happiness, compared to other weight groups. Such results support the Internal/External theory proposed by Schachter et al. (1968), which suggests that overweight individuals tend to increase their food consumption under several emotions. Interestingly, the normal-weight subjects got the highest mean score for overeating in response to happiness compared to other emotions. Such results support a belief that positive emotions impact eating behaviour (Bongers et al., 2013; Evers et al., 2013) and may increase calorie consumption (Evers et al., 2013).
The third hypothesis proposed that there will be a significant difference between individuals based on their weight and year of education in the level of perceived stress. The findings of the current study contradict with a freshman 15 phenomena (Laska et al., 2012), as well as, assumption about continuous weight gain during the education years made by Lloyd-Richardson et al. (2009) and Racette et al. (2008). The current study results had shown no significant interaction effect on the role of weight and year of education on the level of perceived stress. As the number of students in each group was unequal, that might provoke correspondent insignificant results.
The results of the study did not demonstrate any significant interaction effect concerning the role of sex and weight status on disordered eating attitudes (hypothesis 4). However, the findings indicated a statistically significant main effect about the role of weight status in disordered eating attitudes. An additional independent samples t-test confirmed that there is a significant difference between normal weight and overweight students in their disordered eating attitude. The mean score of overweight students was higher compared to the normal weight. Such findings are in line with Bucchianeri and Neumark-Sztainer's (2014) assumption that eating attitude and weight status, as well as the risk of obesity, are related to each other.
The last hypothesis 5 was aimed to examine whether the level of stress and emotion regulation can predict the emotional eating attitude. The multiple regression did not show any significant indicators as a result of the sample size. However, the additionally conducted Pearson’s correlation had shown a significant moderate positive correlation between BMI and disordered eating attitude, as well as, a significant moderate positive relationship was reported for emotional overeating and disordered eating attitude. Such findings are also in line with previously mentioned findings done by Bucchianeri and Neumark-Sztainer (2014).
Weaknesses and limitations of the study
The weaknesses of the current work include the sample size, which is not big enough to get significant results in some of the cases. There is also an imbalance within the data concerning gender, year in college, student and weight statuses. Thus, a powerful between group comparison can not be made. Also, the Cronbach alpha for the ERQ was below 0.7, which points to the lack of strong internal validity. Even though, the anonymity of data collection protects participants from biases and personality recognition, the self-reported data, especially if it is an online survey, is precarious to rely on. There are multiple reasons for that. The person may purposefully lie to mess up the data or to do the survey in a disruptive environment and not pay enough attention to the questions. 
Strengths of the study
The majority of previous studies focus on the relationships between an individual’s weight status and psychological variables only in a clinical context, which limits the possibility of generalization of the data to a wider population. The strength of the current study involves the investigation of the non-clinical, student population. The study sample also includes participants from different gender groups in contrast to many studies that tend to focus only on females (Andriaanse et al., 2011; Chen et al., 2012). In contrast to previous studies, the current work includes the examination of a wider age range. Significant results were gained concerning the relationships between weight and disordered eating attitudes. 
Also, significant assumptions were made about moderate positive associations between BMI and disordered eating, as well as, emotional overeating and disordered eating attitude. Another strength would be a good internal validity of almost all of the questionnaires. The provided anonymity of data collection allowed participants to feel more secure to honestly answer the questions, without the fear of being identified.
Implications and applications
[bookmark: _Hlk98703702]The results of the study are not powerful enough to be implied for a college policy formation concerning the prevention of weight gain as a result of stress and maladaptive coping strategy. However, the current research can be a good base for future studies. The significant results with regards to the correlation of weight status and disordered eating attitude draw on the importance of healthy eating behaviour education among the student population. The study findings of the current work can be applied in future research, ideas about which will be discussed in the next paragraph.
Recommendations for the future research 
To get more precise results, the study should be repeated on a large sample size with an equal number of participants in each group. The inclusion of additional demographic variables, such as ethnicity, would make the sample more representative. By use of the qualitative method of data collection, future researchers can investigate the nature of overeating of individuals with different weight statuses. Also, the qualitative research could focus on a deeper examination of overeating in response to 3 emotions (anxiety, happiness and tiredness), which showed the highest mean scores in the descriptive statistics section. 
[bookmark: _Hlk98689133][bookmark: _Hlk98689173]Moreover, future research can investigate the type and amount of food that people tend to eat while experiencing each type of outlined emotion, as well as, participants’ attitude toward each food type under each of accounted emotions. For this purpose, the emotional eating journal can be written by participants during a particular period of time. However, similarly to the current study, future investigators may face the problem of the undesirability of students to participate in the study that requires personal body measurements. The reason for this can be low self-esteem and body uncertainty. Thus, this problem should be addressed in future studies.






Conclusion
[bookmark: _Hlk98688566]The current research examined the role of stress and emotion regulation on the eating behaviour and weight status of undergraduate students. Despite the small sample size and imbalance within the data, the study has gotten several significant results. A significant interaction effect had been found between students’ genders and weight groups in emotional regulation scores. The descriptive statistics displayed the higher mean scores of overweight respondents on eating in a response to emotions of anxiety, tiredness and happiness. Interestingly, the highest mean score of eating in a response to emotion across the normal-weight group was found to be eating in a response to happiness. A significant difference between two weight groups in disordered eating attitudes had been identified. Also, a significant moderate positive correlation was found between BMI and DEAS, and EOQ and DEAS. The several significant findings point to the importance of the study repetition but with the addressed outlined weaknesses. Following from the current study results a good base for the future study, the direction of which had been discussed can be formed.
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O Not eating this food is healthy and necessary

French Fries

NV
Oil N
b) Breads Ny
Rice Ny
Beans N
Pasta

)
e
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NV
Red meat /\
QO Eating this food often is healthy and necessary
Eating this food occasionally is healthy and
necessary
O Not eating this food is healthy and necessary
Whole milk Ny
Cheese N
c) Vegetables Ny
Fruits v
White meat Ny

16.2) Do you feel pleasure when you eat?

(O Yes
O 0]
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16.2) Do you feel pleasure when you eat?
(O Yes
O No

17.3) Does eating ever feel unnatural to you?
O Yes
(O No
18.4) Have you ever spent one or more days
without eating or having only liquids because

you
believed you could lose weight?

() Yes

(O No

19.5) Do you count the calories of everything you
eat?

O Yes

N
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19.5) Do you count the calories of everything you
eat?

(O Yes

() No

20.6) Do you enjoy the feeling of an empty
stomach?

(O Yes
(O No
21.7) Do you “skip” meals to avoid putting on
weight?
(O Yes
() No

22.8) Does eating make you feel “dirty”?
O Yes
(O No
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22.8) Does eating make you feel “dirty”?
(O Yes
() No

23.9) Do you have good memories related to food?
(O Yes
(O No

24.10) Would you like to not need to eat?
(O Yes
() No

25.11) Do you believe that it is normal to eat

sometimes just because you are sad, upset or
bored?

O Yes
(O No
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Impact of stress and emotional regulation on eating behaviour ¢

status

Emotional Overeating Questionnaire

Instructions: Looking at the past 28 days, please indicate on how
many days out of the past 28 days have you eaten an unusual large
amount of food, given the circumstances, in response to feelings of
anxiety, sadness, loneliness, tiredness, anger or happiness.

Check the number that corresponds to your choice based on the
following response scale:

0= never
1=1-5 days
2= 6-12 days
3=13-15 days
4= 16-22 days
5= 23-27 days

6= everyday
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Oo

O1

02

Qi

O4

@5

Oe6
SADNESS (down, dejected, depressed) o
LONELINESS (bored, discouraged, useless) Ny
TIREDNESS (fatigued, exhausted) Ny
ANGER (annoyed, irritated, furious) N
HAPPINESS (in good mood, cheerful, Ny

enthusiastic)
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Impact of stress and emotional regulation on eating behaviour &

status

Perceived stress scale

The questions in this scale ask you about your feelings and thoughts
during THE LAST MONTH. In each case, you will be asked to
indicate your response by filling in the circle representing HOW
OFTEN you felt or thought a certain way. Although some of the
questions are similar, there are differences between them you should
treat each one as a separete question. The best approach is answer
fairly quickly. That is, don't try to count the number of times you felt a
particular way, but rather indicate the alternative that seems like a
reasonable estimate.

13.

In the last moth, how often have you been upset A
because of something that happened
unexpectedly?

O Never

O Almost Never
O Sometimes
O Fairly Often

QO Very Often

In the last month, how often have you felt that you

wiara 1inahila A ArAantral tha imnartant thince In viasir

A4
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VUV UMV voul UL,

In the last moth, how often have you been upset
because of something that happened
unexpectedly?

A\

O Never

(O Almost Never
O Sometimes
O Fairly Often

O Very Often

In the last month, how often have you felt that you
were unable to control the important things in your
life?

In the last month, how often you felt nervous and
"stressed"?

A4

In the last month, how often have you felt confident
about your ability to handle
your personal problems?

Vv
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In the last month, how often have you felt confident
about your ability to handle
your personal problems?

A4

In the last month, how often have you felt that

. . NV
things were going your way?
In the last month, how often have you found that Ny
you could not cope with
all the things that you had to do?
In the last month, how often have you been able to Ny
control irritations in
your life?
In the last month, how often have you felt that you N
were on top of things?
In the last month, how often have you been Ny
angered because of things that
happened that were outside of your control?
In the last month, how often have you felt N

difficulties were piling up so high that
you could not overcome them?
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Emotion Regulation Questionnaire

We would like to ask you some questions about your emotional life,
in particular, how you control (that is, regulate and manage) your
emotions. The questions below involve two distinct aspects of your
emotional life. One is your emotional experience, or what you feel
like inside. The other is your emotional expression, or how you show
your emotions in the way you talk, gesture, or behave. Although
some of the following questions may seem similar to one another,
they differ in important ways. For each item, please answer using the
following scale:

14.

When | want to feel more positive emotion (such
as joy or amusement), | change what I'm thinking
about.

O 1 strongly Agree
O2

O3

O 4 Neutral

)5

Q6

(O 7 Strongly Disagree
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| keep my emotions to myself.

When | want to feel less negative emotion (such as
sadness or anger), | change what I'm thinking
about.

A%

When | am feeling positive emotions, | am careful

v
not to express them.
When I’'m faced with a stressful situation, | make \/
myself think about it in a way that helps me stay
calm.
| control my emotions by not expressing them. v
When | want to feel more positive emotion, | g
change the way I'm thinking about the situation.
| control my emotions by changing the way | think N

about the situation I'min.

When | am feeling negative emotions, | make sure
not to express them.

Y4

When | want to feel less negative emotion, |
change the way I'm thinking about the situation.
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Thank youl!

Thank you for taking part in the current study.

The research had looked at the impact stress and emotion regulation
strategies on eating behaviour in 1st and 3rd year undergraduate
students with different weight status. Two types of eating behaviour-
binge eating and emotional eating had been examined in students of
different age, gender and study type (full/part-time).

The measures were widely used in research however if you feel that
answering this survey has raised some issues for you, please
consider contacting some of the support services listed below, or
speak to a friend, family member or professional.

Contact Details

In the case of any further questions about the research, please
contact:

Anhelina Zosimenko, 10518341@mydbs.ie.

Supervisor Rachael Kelly rachael.kelly@dbs.ie

Mental Health Helpline:
Anonymous messaging service 50808
Available 24hrs a day, 7 days per week.

Emil: hello@text50808.ie
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Anhetina Zosimenko [ llemydbs ie.
Supervisor Rachael Keuy-@np_m

Mental Health Helpline:
Anonymous messaging service 50808
Available 24hrs a day, 7 days per week.

Emil: hello@text50808.ie

BODYWHYS
The Eating Disorder Association of Ireland 01-2107906

Available: Monday, Wednesday and Sunday 7.30pm-9.30pm;
Saturday 10.30 am-12.30 pm.

Email: alex@bodywhys.ie

P.S.: This survey contains a completion code for SurveySwap.io
The following code gives you credits that can be used to get free
research participants at SurveySwap.io.

Go to: https://surveyswap.io/sr/EK1B-3408-LAJO
Or, alternatively, enter the code manually: EK1B-3408-LAJO

Never give out your password. Report abuse




