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Introduction

For many students attending university can be a source of 
considerable stress. Generally, stress occurs when a subject 
perceives that environmental demands exceed their coping 
skills (Lazarus and Folkman, 1984), and the stress response 
depends on both the characteristics of the stressful event 
and individual characteristics (Elshurbjy and Ellulu, 2017).

Research has shown that most of the university students 
experience academic stress (Elias et al., 2011). In a study 
on the cardiovascular health of university students, Nguyen-
Michel et al. (2006) found that more than half of students 
rate their stress level as high or very high. Exams have been 
identified as the primary source of academic stress for 
many university students (Chapell et al., 2005). Furthermore, 
high levels of examination anxiety can lead to delay or 
abandonment of university studies (Schaefer et al., 2007). 
Other potential sources of academic stress include work 
overload, organisational problems, inadequate teaching 
supervision, teacher-students conflictual interactions, and 
poor health habits (Pozos-Radillo et al., 2014; Zurlo et al., 
2020). Moreover, high levels of academic stress have been 
associated with lower well-being, anxiety, depression, 
changes in appetite, sleeping difficulty, and poorer aca-
demic performance (Baste and Gadkari, 2014; Brown et al., 

2016; Capone et al., 2020; Hudd et al., 2000; Rania et al., 
2014; Sohail, 2013).

An extensive body of literature (e.g. Amato et al., 2019; 
Hill et  al., 2018; Reichenberger et  al., 2018; Wallis and 
Hetherington, 2009; Zellner et  al., 2006) has pointed out 
that stress can affect an individual’s health in two different 
ways: first, stress can act through direct physiological pro-
cesses, for example by increasing the activity of the hypo-
thalamic-pituitary-adrenal axis (HPA) and, consequently, 
the release of cortisol (Weekes et al., 2006); second, stress 
can have an impact on health behaviours, including eating 
behaviour. In this regard, humans studies have shown in 
some cases an increase and, in others, a reduction in eating 
in response to stressful cues, depending on the severity of 
the stressor and personality characteristics (Torres and 
Nowson, 2007). As noted by Greeno and Wing (1994), 
stress reduces the salience of internal physiological states, 
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such as hunger, while increases the salience of external sig-
nals related to food (e.g. food taste), explaining why people 
typically eat more in stressful situations.

In addition to overall quantity, several studies have 
shown that stressed people tend to eat more snacks and 
foods high in sugar and fat (Conner et al., 1999; Grunberg 
and Straub, 1992; Torres and Nowson, 2007), which in the 
long run may culminate in weight gain and obesity (Laitinen 
et al., 2002). Similarly, the few studies conducted on uni-
versity students have highlighted that academic stress typi-
cally increases the consumption of unhealthy foods, 
particularly snacks and sweet foods, and decreases the con-
sumption of healthy foods, such as fruit and vegetables 
(Errisuriz et  al., 2016; Penaforte et  al., 2016; Serlachius 
et al., 2007; Unusan, 2006; Zellner et al., 2006).

However, academic stress does not seem to have the 
same impact on male and female students. For example, 
Economos et al. (2008) showed that female students report-
ing high levels of academic stress, compared to males, 
tended to eat more in response to stress. In turn, Mikolajczyk 
et al. (2009) found an association between academic stress 
and unhealthy food consumption, but only in female stu-
dents. In general, it would seem that the influence of stress 
on eating is more significant for women than for men and 
that it concerns more the food choice than the amount of 
food eaten (Conner and Armitage, 2002).

Other studies have also highlighted the moderating role 
of eating style in the relationship between stress and eating, 
for example, restrained eating and emotional eating (Shukri 
et  al., 2018). Research has also identified a relationship 
between these eating styles and some eating disorders 
(Delinsky and Wilson, 2008; Gluck, 2006).

The leading theory used to explain restrained eating is 
the Restraint Theory (Herman and Polivy, 1975). Following 
this theory, restrained eating can be defined as the constant 
tendency to reduce food consumption in order to lose 
weight, through self-control processes that require consid-
erable cognitive effort. However, these processes can be 
compromised when the individual faces a stressor; in fact, 
the discomfort associated with hunger, combined with that 
deriving from the stressor, makes any effort of self-control 
over food intake useless, leaving room for food disinhibi-
tion. For this reason, restrained eaters, compared with non-
restrained eaters, should present a higher propensity to 
respond to stress by eating (Conner and Armitage, 2002). 
The results of the studies conducted in this area have gener-
ally confirmed that restrained eaters are likely to eat more 
when stressed than when unstressed (Greeno and Wing, 
1994; Lattimore and Caswell, 2004; Tanofsky-Kraff et al., 
2000; Wallis and Hetherington, 2004). In addition, it has 
been shown that women, generally, report higher levels of 
dietary restraint than men (Conner and Armitage, 2002; 
Wardle et al., 2000), which in turn has been associated to 
media pressure, thin-ideal internalisation, and body dissat-
isfaction (Chang et  al., 2013; Kong et  al., 2013). In fact, 

women, compared to men, have a greater tendency to inter-
nalise cultural body standards (Boursier et al., 2020; Caso 
et al., 2020; Gioia et al., 2020), in particular the thin-ideal.

Emotional eating was instead explained by the 
Psychosomatic Theory of Obesity (Kaplan and Kaplan, 
1957), which states that individuals with an emotional 
eating style use food as a dysfunctional coping strategy to 
reduce stress. Furthermore, having not learned to distin-
guish between hunger and negative emotions, they would 
respond to stress as if it were hunger and, consequently, 
by eating. However, as reported by Cardi et  al. (2015), 
also positive emotions (e.g. happiness) can change food 
consumption, leading people to eat more than usual. 
Moreover, it has also been observed that emotions and 
stress can reduce food consumption (Van Strien et  al., 
2012). For this reason, it is necessary to analyse the impact 
of both positive and negative emotions on food consump-
tion, considering that emotions can both increase and 
reduce it. Anyhow, it is still unclear whether emotional eat-
ing is a significant factor in the relationship between stress 
and eating habits. Some studies showed that emotional eat-
ing is associated with perceived stress (Nguyen-Rodriguez 
et al., 2008), increased consumption of sweets (Konttinen 
et al., 2010), and high-fat snacks (Wallis and Hetherington, 
2009). In contrast, others reported no impact of emotional 
eating on the relationship between stress and snacking 
(Conner et al., 1999).

The psychosomatic hypothesis of obesity has also sug-
gested that overweight or obese individuals, compared to 
lean people, have a greater tendency to use food as a way to 
cope with stress and negative emotions (Kaplan and Kaplan, 
1957). However, studies on the relationship between BMI 
and stress have produced conflicting results. For example, 
Nishitani and Sakakibara (2006) found an association 
between obesity and job stress in a sample of male Japanese 
workers, while Kouvonen et al. (2005) reported only a weak 
association between work stress and BMI. On the other 
hand, several studies found a consistent relationship between 
BMI and eating style (Diggins et al., 2015; Lazarevich et al., 
2016; Lluch et al., 2000; Porter and Johnson, 2011).

Finally, the link between stress and eating has been 
investigated mostly in single countries. In such studies, par-
ticipants usually share the same eating habits and other psy-
chological and environmental characteristics that could be 
linked to stress, making it difficult to compare studies con-
ducted in different nationalities. In this regard, in a cross-
sectional study among university students from three 
European countries, Mikolajczyk et  al. (2009) found that 
the relationship between stress, depressive symptoms, and 
unhealthy eating significantly differed by country, showing 
that eating patterns depend not only on the individual but 
also social and political factors. In light of these results, it 
could be useful to compare individuals from different 
nationalities and to examine whether nationality moderates 
the relationship between stress and food choice.
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As a whole, the current literature highlights the influ-
ence of stress on eating behaviour, both in relation to the 
amount of food consumed and the choice of specific foods. 
However, few studies have specifically analysed the impact 
of academic stress on eating behaviour, and we have not 
found any studies that have simultaneously examined all 
the variables discussed above. Therefore, the present study 
was conducted to understand the relationship between aca-
demic stress and unhealthy eating among undergraduate 
students also focusing on the moderation effects of BMI, 
eating style, and nationality in a convenience sample of 
Italian and French university students, as a basis for the 
development of future interventions aimed to reduce stress 
and unhealthy eating among undergraduate students.

Starting from the above, in the present study, we tested 
the following hypotheses.

Hypothesis 1. Academic stress, emotional eating, and 
restrained eating are positively associated with unhealthy 
eating.

Hypothesis 2. Overweight participants, unlike normal-
weight ones, show higher levels of academic stress, 
negative emotional eating, and increased consumption 
of unhealthy foods.

Hypothesis 3. Eating style moderates the relationship 
between academic stress and unhealthy eating.

Hypothesis 4. BMI moderates the relationship between 
academic stress and unhealthy eating.

Hypothesis 5. Nationality moderates the relationship 
between academic stress and unhealthy eating.

Materials and methods

Participants

The participants included N = 748 university students, of 
which n = 574 came from Italy and n = 174 from France. 
The age of the sample ranged from 19 to 30 years (m = 22.84, 
SD = 3.28).

Eligibility criteria were age ⩽ 30 years, BMI ⩽ 18.5 (the 
cut-off point for normal weight), and enrollment in a uni-
versity course of study. Participants were predominantly 
women (79.7%) with an average BMI of 23 and came from 
different degree courses. The data were collected through 
an online self-report questionnaire, implemented on the 
Google Forms platform.

Students were recruited by sharing the link to the ques-
tionnaire on Italian and French Facebook groups dedicated 
explicitly to university students enrolled in various degree 
courses. Specifically, they were invited to take part (volun-
tarily and free of charge) in a study on the psychological 
factors associated with university students’ eating habits. 
The questionnaire was linked in such Facebook groups 

only after having explained to its administrators the 
research’s purpose and have consequently received their 
approval. Participants were informed about the anonymity 
of data collection and the confidential nature of participa-
tion and signed the informed consent for data on the first 
page of the questionnaire, which took approximately 
20 minutes to complete. It required a mandatory answer to 
each item, so no respondents had missing values.

This study was conducted following receipt of ethical 
approval by the Department of Humanities of the University 
of Naples “Federico II.”

Measures

Academic stress.  Academic stress was assessed using the 
18-item Perception of Academic Stress Scale (Bedewy, 
2015). Items are divided into three subscales representing 
different sources of academic stress: stresses related to aca-
demic expectations (e.g. “The unrealistic expectations of 
my parents stresses me out”; α = 0.48), stresses related to 
faculty work and examinations (e.g. “I believe that the 
amount of work assignment is too much”; α = 0.71) and 
stresses related to students’ academic self-perceptions (e.g. 
“I think that my worry about examinations is a weakness of 
character”; α = 0.74). The participants responded on 5-point 
Likert scales: strongly disagree (1) to strongly agree (5).

Eating style.  Our attention focused on two eating styles: 
emotional eating and restrained eating. To evaluate emo-
tional eating, we used the 20-item Salzburg Emotional Eat-
ing Scale (Meule et  al., 2018). Items evaluated any 
alteration in food intake (which can include eating less or 
eating more than usual) in response to affective states (both 
positive and negative), resulting into four subscales of five 
items each: happiness (e.g. “When I am happy, I eat much 
less than usual”), sadness (e.g. “When I feel lonely, I eat 
more than usual”), anger (e.g. “When I am furious, I eat just 
as much as usual”), and anxiety (e.g. “When I am nervous, 
I eat much more than usual”). Participants were asked to 
indicate on a 5-point Likert scale how much they eat in 
response to the positive and negative emotions listed: 
“much less than usual” (1) to “much more than usual” (5). 
As will be better explained later, we merged subscale scores 
referred to negative emotions. The reliability of the emo-
tional eating measures is good: α = 0.81 for positive emo-
tional eating (happiness), α = 0.9 for negative emotional 
eating. To evaluate restrained eating, instead, we used the 
single-item question “Are you trying to lose weight in the 
last period?” (yes or not).

Unhealthy eating.  About unhealthy eating, we assessed the 
frequency of intake of different types of food that had been 
indicated in the literature as mainly related to the increase in 
consumption under stress conditions (Cartwright et al., 2003; 
Errisuriz et al., 2016; Hill et al., 2018; Jenkins et al., 2005; 
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Michels et al., 2017; O’Connor and O’Connor, 2004; Pena-
forte et al., 2016; Tate et al., 2015). A list of unhealthy foods 
was presented to the participants, and they were asked to rate 
“How often have you eaten this food in the last 2 weeks?” on 
a 5-point Likert scale from “never” (1) to “more than once a 
day” (5). In the analyses, we have grouped the foods into 
three categories: junk food (e.g. fried foods, mayonnaise, fast 
food), sweet food (e.g. chocolate, cookies, cakes), and snacks 
(both sweet and savoury).

BMI.  Self-reported height and weight were used to deter-
mine BMI. It was calculated using the standard calculation 
of weight in kilograms divided by height in meters squared 
(kg/m2). Participants with scores above 25 were considered 
overweight or obese (Cole et al., 2000). We grouped them 
into a single category. A total of 73.5% of the participants 
were classified as having a normal weight, and 26.5% were 
classified as overweight.

Nationality.  Two identical versions of the questionnaire 
were developed, one in Italian and the other in French. The 
Italian version was administered via Italian Facebook 
groups, while the French version was administered via 
French Facebook groups, in order to distinguish the nation-
ality of the respondent.

Statistical analyses

Statistical analyses were conducted using SPSS version 
22. Firstly, descriptive analyses were carried out on all 
study variables, and independent samples t-test was used 
to examine group differences by weight (normal vs over-
weight). The associations between variables were evalu-
ated by bivariate correlations. Then hierarchical multiple 

regression analyses were performed to test the signifi-
cance of predictors and moderation effects on junk food, 
sweet food, and snack consumption. After standardising 
the quantitative variable scores, factors were entered in 
the procedure in the following order: age, sex, BMI, and 
nationality (Step 1); academic stress, restrained eating, 
and emotional eating (Step 2); interaction terms (Step 3). 
A stepwise procedure was used in Step 3 to select only the 
interactions that had significant coefficients. The interac-
tion terms involved was stress × emotional eating, 
stress × BMI, stress × restrained eating, stress × national-
ity (two-way interactions); stress × emotional eat-
ing × nationality, stress × restrained eating × nationality, 
stress × BMI × nationality, stress × BMI × emotional eat-
ing, stress × BMI × restrained eating (three-way interac-
tions). It is worth noting that concerning emotional eating 
in the regression analyses, the subscale scores referred to 
negative emotions (sadness, anger, and anxiety) were 
merged because of their high correlations. So, we had two 
variables related to emotional eating: positive emotional 
eating and negative emotional eating. Finally, simple 
slope analyses (Dawson, 2014) were performed to inter-
pret the significant interactions.

Results

Descriptive analysis

In Table 1, descriptive analysis and t-test results about 
unhealthy food consumption and the related psychological 
variables are shown. Students’ snack consumption was 
higher than junk food and sweet food consumption: stu-
dents stated that they had eaten junk food and sweet food 
about once a week, while their snack consumption had been 

Table 1.  Descriptive analysis and t-test results.

Mean (SD)

  Total sample (N = 741) Normal weight sample (n = 550) Overweight sample (n = 191)

Food consumption
Junk food* 1.93 (0.56) 1.90 (0.57) 2.01 (0.52)
Sweet food 2.5 (0.60) 2.07 (0.61) 2.01 (0.58)
Snacking** 3.23 (1.18) 3.16 (1.18) 3.47 (1.16)
Emotional eating
Happiness*** 3.09 (0.51) 3.13 (0.49) 2.95 (0.53)
Sadness*** 3.15 (0.89) 3.05 (0.88) 3.46 (0.84)
Anger*** 2.64 (0.77) 2.55 (0.73) 2.90 (0.84)
Anxiety*** 2.77 (1.02) 2.60 (0.99) 3.25 (0.96)
Academic stress
Full scale* 3.12 (0.59) 3.09 (0.59) 3.21 (0.61)
Academic expectations* 2.73 (0.77) 2.69 (0.76) 2.85 (0.79)
Faculty work and examinations 3.32 (0.69) 3.30 (0.67) 3.37 (0.74)
Academic self-perceptions** 3.12 (0.75) 3.08 (0.75) 3.25 (0.75)

A significant difference between normal weight and overweight samples: *p < 0.05. **p < 0.01. ***p < 0.001.
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about more than once a week. Students affirmed that their 
food consumption slightly decreases when they are angry 
or anxious while it is close to the average when they are 
happy or sad. About academic stress, faculty work and 
examinations represented the main source, followed by 
academic self-perceptions and academic expectations. 
Analyses by BMI highlighted a statistically significant dif-
ference between normal weight and overweight students in 
all considered variables except for sweet food consump-
tion and stress related to faculty work and examinations. 
As displayed in Table 1, overweight students reported 
higher scores in negative emotional eating (sadness: 
t(739) = −5.69, p < 0.001; anger: t(296.78) = −5.07, p < 0.001; 
anxiety: t(739) = −7.79, p < 0.001), snacking (t(739) = −3.14, 
p < 0.01), junk food consumption (t(739) = −2.27, p < 0.05), 
stress related to academic expectations (t(739) = −2.46, 
p < 0.05), and academic self-perceptions (t(739) = −2.70, 
p < 0.01). These results partially confirmed Hypothesis 2. 
In Table 2, correlations among the variables are displayed. 
About the relationship between food intake and emotional 
eating, it emerged a positive correlation between (1) junk 
food consumption and emotional eating related to happiness 
and anger, (2) sweet food consumption and emotional eating 
related to sadness and anxiety, (3) snacking and emotional 
eating in the presence of all the negative emotions (i.e. sad-
ness, anger, and anxiety). Concerning BMI, it was positively 
correlated with restrained eating and negative emotional 
eating (sadness, anger, and anxiety) as well as junk food 
consumption and snacking; instead, a negative correlation 
was found between BMI and emotional eating related to 
happiness. Finally, stress due to academic self-perceptions 
was positively correlated with snacking and junk food 
intake, while stress related to academic expectation was 
correlated with sweet food consumption and snacking.

Regression analysis: predictors of junk food, 
sweet food, and snack consumption

Hierarchical multiple regression analyses with moderation 
effects were carried out to test our hypotheses. The results 
will be divided according to the food category: junk food, 
sweet food, and snacks.

Junk food.  The demographic variables in Step 1 accounted 
for a statistically significant proportion of the variance, 
R2 = 0.017, F(4,732) = 3.22, p < 0.05. In particular, age and 
BMI were significant predictors with β = −0.78 (p < 0.05) 
and β = 0.082 (p < 0.05) coefficient, respectively. In Step 
2, the addition of the main effects of the restrained eating, 
academic stress, and emotional eating (positive and nega-
tive) contributed significantly to the explained variance 
(ΔR2 = 0.028, F(8,728) = 4.30, p < 0.001). Age, BMI, posi-
tive emotional eating, and restrained eating were signifi-
cant predictors in this step. Finally, in Step 3, the stepwise 
method identified a significant interaction between 

academic stress and nationality (β = −0.162, p < 0.001), 
indicating that the nationality significantly moderated the 
impact of academic stress on junk food consumption. 
According to the R2 adjusted the best model was the third 
(R2 = 0.062, F(9,727) = 5.31, p < 0.001). About the main effects 
at this step, BMI (β = 0.093, p < 0.05), positive and negative 
emotional eating (β = 0.130, β = 0.124, p < 0.01), and aca-
demic stress (β = 0.127, p < 0.01) predicted positively the 
junk food consumption, whereas age (β = −0.095, p < 0.05), 
nationality (β = −0.102, p < 0.05) and restrained eating 
(β = −0.106, p < 0.01) negatively predicted it. These results 
(showed in Table 3) were consistent with Hypothesis 1. 
Contrary to what we expected, junk food consumption was 
higher in non-restrained eaters. Regarding nationality, 
results showed that, on average, Italian students ate more 
junk food than French ones in the presence of academic 
stress. To interpret the moderation effect of the nationality 
on junk food consumption in relation to academic stress, 
simple slope analysis (Dawson, 2014) was conducted. As it 
can be seen in Figure 1, academic stress significantly pre-
dicted junk food consumption for both Italian and French 
students, but differently: when academic stress increased, 
junk food intake increased in Italian students (β = 0.12, 
p < 0.01) but decreased in the French ones (β = −0.21, 
p < 0.05). This result confirmed Hypothesis 5.

Sweet food.  The Step 1 model explained a statistically sig-
nificant proportion of variance (R2 = 0.060, F(4,732) = 11.75, 
p < 0.001) but only the variable nationality (β = 0.24, 
p < 0.001) was a significant predictor of sweet food con-
sumption among the demographic variables (Table 4). The 
addition of the main effects in Step 2 caused a significant 
increase of the explained variance (ΔR2 = 0.025, 
F(8,728) = 8.42, p < 0.001): sex, nationality, negative emo-
tional eating, and academic stress had a significant effect 
on sweet food intake. Finally, in Step 3 the following two 
significant interactions were identified by the procedure: 
academic stress × nationality (β = −0.98; p < 0.05) and 
academic stress × negative emotional eating (β = 0.078; 
p < 0.05). According to the R2 adjusted the latter model 
was the best one (R2 = 0.098, F(10,726) = 7.92, p < 0.001). 
The main effects of negative emotional eating (β = 0.14, 
p < 0.01) and academic stress (β = 0.14, p < 0.01) pre-
dicted positively sweet food consumption, whereas BMI 
(β = −0.08; p < 0.05) predicted it negatively. Moreover, 
being French was associated with higher sweet food intake 
(β = 0.20; p < 0.001). Simple slope analysis tests showed 
that academic stress significantly predicted sweet food con-
sumption only for the Italian students (β = 0.14; p < 0.05) 
and for moderate (β = 0.14; p < 0.05) and high levels 
(+1SD; β = 0.20; p < 0.01) of negative emotional eating. 
These latter results (depicted in Figures 2 and 3) were con-
sistent with Hypotheses 4 and 5 about the moderating effect 
of nationality and BMI on the relationship between aca-
demic stress and sweet food consumption.
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Snacking.  For snacking, only the nationality, among the 
demographic variables included in Step 1, affected snack 
consumption (Table 5). This model accounted for a statisti-
cally significant proportion of the variance, R2 = 0.061, 
F(4,731) = 11.9, p < 0.001. In Step 2, the entrance of the main 
effects contributed significantly to the variance explained 
(ΔR2 = 0.040, F(8,727) = 10.26, p < 0.001): nationality, nega-
tive emotional eating, and restrained eating were signifi-
cant predictors. About interaction terms, the stepwise 
methods in Step 3 identified the following as significant: 
academic stress × nationality, academic stress × BMI, aca-
demic stress × restrained eating. According to the R2 
adjusted, the latter model was the best one (R2 = 0.124, 
F(11,724) = 9.28, p < 0.001). In Step 3, the main effects of 
negative emotional eating and academic stress predicted 
snacking positively (β = 0.22, β = 0.18, respectively). More-
over, results showed that snack consumption was higher in 

non-restrained eaters (β = −0.08; p < 0.05), men (β = −0.07; 
p < 0.05) and Italian students (β = −0.25; p < 0.001). Sim-
ple slope analyses about moderation effects showed that 
academic stress predicted snacking only for the Italian stu-
dents (β = 0.05, p < 0.001), non-restrained eaters (β = 0.05, 
p < 0.001) and for moderate (β = 0.05, p < 0.001) and high 
(+1SD; β = 0.07; p < 0.001) levels of BMI. These latter 
results are shown in Figures 4 to 6. It is worth noting that, 
for snacking, almost all the Hypotheses were confirmed.

Discussion and conclusion

The aim of the present study was to evaluate the associa-
tion between academic stress and unhealthy eating among 
undergraduate students, also considering the moderation 
role of eating style, BMI, and nationality. Although many 
studies have explored the relationship between stress and 

Table 3.  Hierarchical multiple regression analysis of junk food consumption.

Step 1 β Step 2 β Step 3 β ΔR2 ΔF

Step 1: Demographic variables 0.017 3.22*
Age –0.078* –0.08* –0.095*  
BMI 0.082* 0.116** 0.093*  
Nationality –0.066 –0.073 –0.102*  
Sex –0.051 –0.049 –0.049  
Step 2: Main effects 0.028 5.30***
Emotional eating_positive 0.114** 0.13**  
Emotional eating_negative 0.065 0.124**  
Academic stress 0.06 0.127**  
Restrained eating –0.102* –0.106**  
Step 3: Interaction effects 0.034 12.85***
Academic stress × nationality –0.162***  

*p < 0.05. **p < 0.01. ***p < 0.001.

Figure 1.  The moderating effect of nationality on the relationship between academic stress and junk food consumption.
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eating behaviour among university students, few studies 
have specifically measured academic stress, preferring 
generic measures of stress. Besides, we found no studies 
that simultaneously analysed the impact of eating style, 
BMI, and nationality on the relationship between stress 
and eating. The present study aims to fill this gap in the 
literature.

Overall, our results showed that students reported 
above-average scores of academic stress, considering the 
mid-point of the scale. Notably, the main source of stress 
was related to faculty work and examinations, consistent 
with the results of numerous studies in the literature 
(Harikiran et al., 2012; Nandamuri and Gowthami, 2011; 
Pfeiffer, 2001).

Student scores related to emotional eating ranged around 
the mid-point of the scale. The emotion associated with 
higher food consumption was sadness. In contrast, those 
associated with lower food intake were anger and anxiety, 
consistent with the results of Meule et  al. (2018), who 
found that the higher food consumption was related with 
sadness, followed, in decreasing order, by anger and anxi-
ety, while food intake in response to the emotion of happi-
ness tended to remain unchanged. As pointed out by the 
authors, the different physiological mechanisms that 
underlie the different emotions (e.g. physiological activa-
tion levels) would justify a specific impact of the type of 
emotion on the pattern of assumption (a low arousal emo-
tion like sadness would increase food consumption, 

Figure 3.  The moderating effect of negative emotional eating on the relationship between academic stress and sweet food 
consumption.

Figure 2.  The moderating effect of nationality on the relationship between academic stress and sweet food consumption.
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whereas high arousal emotions as anger and anxiety would 
reduce it; Macht, 2008).

Regarding unhealthy eating, reported snack consump-
tion was higher than junk food and sweet food consump-
tion. Eating snacks between meals can represent a particular 
way of dealing with stress (Oliver et al., 2000). As pointed 
out by Conner et  al. (1999), this is an interesting eating 
behaviour to investigate, since some empirical evidence 
has suggested that snacking between meals is associated 
with long-term weight gain (Conner and Norman, 1996; 
Grogan et al., 1997).

Consistent with Hypothesis 1, stress related to academic 
expectations was positively associated with sweet food 
consumption and snacking, while stress related to academic 
self-perceptions was positively related to junk food con-
sumption and snacking. These results are consistent with 
the studies that reported, in stressed university students, a 

greater consumption of snacks and foods high in sugar and 
fat (Mikolajczyk et al., 2009; Serlachius et al., 2007; Zellner 
et  al., 2006). As proposed by Macht et  al. (2005), the 
increased consumption of unhealthy food in response to 
academic stress could be explained by at least three differ-
ent mechanisms: (1) eating to control negative emotions; 
(2) eating to elicit positive emotional reactions; (3) eating 
to get a feeling of body relaxation. Their results supported 
the hypothesis that students used food to distract them-
selves from negative emotions, particularly fear, tension, 
and emotional stress, an explanation that would seem to be 
valid also in our case. Furthermore, Macht and Mueller 
(2007) pointed out that stress-induced negative emotions 
produce a preference for high-sugar and high-fat foods. 
Especially regarding sweet foods, Al’Absi et  al. (2012) 
observed that stress could affect sweet food consumption 
indirectly, attenuating sweet taste perception, which in turn 

Table 5.  Hierarchical multiple regression analysis of snacking.

Step 1 β Step 2 β Step 3 β ΔR2 ΔF

Step 1: Demographic variables 0.056 11.9***
Age 0.004 0,004 –0.002  
BMI 0.070 0.032 –0.016  
Nationality –0.21*** –0.23*** –0.25***  
Sex –0.044 –0.07 –0.07*  
Step 2: Main effects 0.036 8.16***
Emotional eating_positive 0.003 0.013  
Emotional eating_negative 0.18*** 0.22***  
Academic stress 0.06 0.18**  
Restrained eating –0.09* –0.08*  
Step 3: Interaction effects 0.018 6.06***
Academic stress × restrained eating –0.11*  
Academic stress × BMI 0.11**  
Academic stress × nationality –0.11*  

*p < 0.05. **p < 0.01. ***p < 0.001.

Table 4.  Hierarchical multiple regression analysis of sweet food consumption.

Step 1 β Step 2 β Step 3 β ΔR2 ΔF

Step 1: Demographic variables 0.06 11.75***
Age 0.008 0.006 –0.004  
BMI –0.038 –0.067 –0.083*  
Nationality 0.24*** 0.235*** 0.197***  
Sex –0.051 –0.077* –0.072  
Step 2: Main effects 0.025 4.84**
Emotional eating_positive 0.031 0.043  
Emotional eating_negative 0.116** 0.14**  
Academic stress 0.093* 0.135**  
Restrained eating –0.043 –0.045  
Step 3: Interaction effects 0.013 5.49**
Academic stress × EE_negative 0.078*  
Academic stress × nationality –0.098*  

*p < 0.05. **p < 0.01. ***p < 0.001.
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could cause compensatory consumption, such as an 
increased intake of high-sugar foods. Clearly, biological 
and psychological explanations are not mutually exclusive. 
Also, the association found between academic stress and 
snack consumption leads us to suppose that the intake of 
snacks between main meal could represent the primary 
source of unhealthy food consumption among stressed stu-
dents. However, high consumption of snacks could also be 
due to their easy availability (e.g. in the vending machines 
at the university) and, as noted before, to the fact that snack-
ing in itself constitutes a form of diet commonly reported as 
a reaction to stress (Oliver et al., 2000).

Similarly, negative emotional eating was positively 
associated with unhealthy eating, particularly sweet food 
consumption and snacking. According to the literature, 

emotional eaters eat more sweets (Konttinen et al., 2010) 
and high-fat snacks (Wallis and Hetherington, 2009) than 
non-emotional eaters. A possible explanation of why emo-
tional eaters consume a higher amount of fat and carbohy-
drate-rich foods was proposed by Macht (2008). He found 
that the intake of such foods, on the one hand, stimulates 
the release of serotonin into the brain, which is responsible 
for feelings of pleasure and is involved in mood regulation. 
On the other hand, it reduces the activity of the hypotha-
lamic-pituitary-adrenal axis, implicated in the regulation of 
negative emotions and stress.

Positive emotional eating was, instead, positively asso-
ciated only with junk food consumption, in line with the 
hypothesis that even positive emotions can increase food 
consumption (Cardi et al., 2015; Evers et al., 2013). Future 

Figure 4.  The moderating effect of nationality on the relationship between academic stress and snacking.

Figure 5.  The moderating effect of restrained eating on the relationship between academic stress and snacking.
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research should better investigate the impact of positive 
emotions on food consumption.

Regarding restrained eating, contrary to what has been 
hypothesised, we found no positive association between 
this eating style and unhealthy eating. This data could be in 
line with the results of Oliver et al. (2000), who found that 
stressed emotional eaters (and not restrained eaters) eat 
more unhealthy foods than unstressed and non-emotional 
eaters.

As hypothesised (Hypothesis 2), overweight people 
showed higher levels of negative emotional eating, aca-
demic stress (specifically, stress related to academic expec-
tations, and stress related to academic self-perceptions), 
and unhealthy eating (specifically, junk food consumption, 
and snacking). Furthermore, academic stress predicted 
snacking only in students with a higher BMI, also confirm-
ing the moderation role of BMI in the relationship between 
academic stress and unhealthy eating (Hypothesis 4). As 
suggested by Torres and Nowson (2007), since stress 
increases the desire to eat high-calorie foods, chronic stress 
levels could lead to significant weight gain over the long 
term, thus explaining the association between stress and 
overweight. Also, from a physiological point of view, the 
HPA axis hyperactivity induced by stress stimulates the 
release of insulin, which in turn contributes to abdominal 
fat deposit (Galvao-Teles et al., 1976). Ozier et al. (2008) 
found that emotional eaters are often overweight or obese; 
therefore, they could not be able to adopt functional coping 
strategies to cope with daily stressors and, consequently, 
eat more unhealthy food as a maladaptive way of coping.

Consistent with the hypothesis that eating style moder-
ates the relationship between academic stress and unhealthy 
eating (Hypothesis 3), our results showed that academic 
stress predicted sweet food consumption only in the mean 
and high negative emotional eating groups. In contrast, no 

effect was found in those in the lower group, consistent 
with the results of a laboratory study conducted by Oliver 
et al. (2000), in which stress led to increased consumption 
of sweets and fatty foods only in emotional eaters. 
According to Psychosomatic Theory (Kaplan and Kaplan, 
1957), emotional eaters are unable to differentiate between 
hunger and negative feelings and, as a result, respond to 
stress by overeating. In this regard, Markus et  al. (1998) 
found that the intake of carbohydrate foods can help some 
individuals to reduce negative mood through serotonergic 
mechanisms, specifically favouring the absorption in the 
brain of the amino acid tryptophan, which is the primary 
precursor of serotonin.

On the other hand, we found no clear support for the 
moderation effect of restrained eating on the stress-eating 
relationship, since academic stress predicted the consump-
tion of snacks in non-restrained eaters, rather than in 
restrained ones. The way we operationalised the construct 
could partially explain this unexpected result. In fact, the 
mere question related to the state of the diet could be insuf-
ficient to detect all the facets of the restrained eating, for 
example, that relating to disinhibition (Habhab et al., 2009). 
Moreover, students that we have classified as “restrained” 
may be merely making healthy attempts to control their 
weight. Therefore, their eating behavior could be regulated 
by a strong motivation to lose weight and be less suscepti-
ble to the impact of stress or negative emotions. It could 
explain the reason why the participants we have instead 
classified as “non-restrained”—thus probably not engaged 
in a healthy attempt to lose weight—show increased con-
sumption of snacks in response to stress.

Finally, as hypothesised (Hypothesis 5), results showed 
that nationality moderated the impact of academic stress 
on unhealthy eating. Specifically, stress increased the 
consumption of unhealthy food (all three categories 

Figure 6.  The moderating effect of BMI on the relationship between academic stress and snacking.
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considered) only in Italian students, while it reduced the 
consumption of junk food in the French ones. It is inter-
esting to note that regardless of stress levels, French stu-
dents ate more sweet foods than Italians. However, they 
showed similar levels of junk food consumption at low 
levels of academic stress. Although food consumption 
reported by students is somewhat consistent with those 
reported in the EFSA Comprehensive European Food 
Consumption Database (European Food Safety Authority, 
2018), these results remain difficult to explain. The differ-
ences found between Italian and French students could 
also reflect the different cultural backgrounds of the two 
countries. However, since we have in no way evaluated 
the racial and cultural origins of participants, this remains 
only one of the possible explanations that could be 
explored in future studies.

The present study has several limitations. First, because 
of the cross-sectional design, we cannot conclude that the 
relationship found between academic and unhealthy food 
is causal. Second, we are fully aware that the sample size 
was disproportionately larger in Italy than France and that 
this might affect the quality and generalisability of our 
results. As far as we know, this is the first study in which 
the relationship between academic stress and unhealthy 
eating has been analysed in two countries; therefore, ours 
represents a first attempt to explore how the considered 
relationships can change across two cultural groups. 
Third, the participants were not equally distributed by 
gender (79.7% were women), preventing us from also 
studying the moderation role of gender in the stress-eating 
relationship. Finally, since we used a self-report question-
naire, students may have provided socially desirable 
answers; for example, they may have underestimated the 
consumption of unhealthy foods or reported inaccurate 
weight and height. Future research should include more 
precise measures of eating behavior, for example, using 
food diaries apps (Carfora et al., 2016). In addition, since 
the literature suggests that academic stress reduces the 
consumption of healthy foods as well as increases the 
consumption of unhealthy foods, it would be useful for 
future studies to consider more food categories, including 
the healthiest ones. In fact, it is necessary not only to 
reduce unhealthy eating behaviors but also to understand 
the predictors of healthier food choices (e.g. high con-
sumption of fruit and vegetables) and promote them 
among young people (Canova and Manganelli, 2016; 
Canova et al., 2020).

Despite the limitations, the relationship found between 
academic stress and unhealthy eating appears to be particu-
larly relevant, since the consumption of unhealthy food to 
cope with stress has a considerable impact on the risk of 
negative health outcomes, especially in groups of people 
(such as university students) that can experience chronic 
high levels of stress. From a theoretical point of view, 
most of the studies about stress and eating involved 

undergraduate students, but only a few explicitly focused 
on academic stress. In this regard, our study seems to be 
noteworthy because of its focus. Finally, a relevant aspect 
also concerns the distinction between positive and negative 
emotional eating, since most of the studies analyse only the 
impact of negative emotions on eating behavior.

Regarding practical implications, findings from this 
study highlight the factors that should be taken into consid-
eration in future interventions to promote healthy eating 
addressed to university students. Since the dietary pattern 
of university students is already of low quality in itself 
regardless of stress (factors such as the cost and accessibil-
ity of food may have a high impact on the food choices of 
many students), there is a clear need for initiatives to pro-
mote healthy eating specifically aimed at this population. 
Furthermore, considering that university students are also 
particularly vulnerable to stress, further interventions are 
necessary to teach them to use more effective coping strate-
gies—and not related to food—for stress management, 
starting from the awareness of the existence of a possible 
association between stress, eating styles, and food choices. 
Finally, our findings related to the differences between 
nationalities encourage future studies to explore more in-
depth the impact of cultural characteristics on the relation-
ship between stress and eating, in order to consider these 
differences also in the planning of effective interventions to 
promote healthy eating.
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