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Abstract: Background: This study aimed to explore the association between the emotional impact of
COVID-19 and emotional eating and the risk of alcohol use disorder among Peruvian health science
students. Methods: We conducted a cross-sectional analytical study in which an online questionnaire
was administered to 456 health science interns from four cities in Peru. We used the COVID-19
Emotional Impact Profile questionnaire, Mindful Eating Questionnaire, and Alcohol Use Disorders
Identification Test. Spearman’s correlations were calculated and two multiple linear regression models
were developed. Results: 68.4% of the participants were emotional eaters and 8.6% reported low-risk
levels of alcohol use disorder. Based on the results of the first model, the overall emotional impact of
COVID-19, being overweight or obese, depression and anxiety levels, and living with only one parent
were factors associated with emotional eating. The results of the second model showed that the level
of depression, living with just one parent, living alone, sex, and number of months as an intern were
factors associated with the risk of alcohol use disorder. Conclusions: To reduce emotional eating and
the risk of alcohol use disorder among interns, universities should implement interventions aimed at
reducing the emotional impact of COVID-19 and provide nutritional counseling.

Keywords: depression; mental health; COVID-19; alcohol drinking; health occupations; students

1. Introduction

By October 2023, over 6.8 million people worldwide had died as a result of the
COVID-19 pandemic [1], which also caused economic delays and altered many aspects
of society, including education and health [2]. Regarding its repercussions on mental
health, the World Health Organization emphasized that the prevalence of mental disorders
such as depression and anxiety increased by 25% during the first year of this global
crisis [3]. Likewise, the long-term effects of COVID-19 affected general mental health
and caused cognitive decline, memory impairment, anxiety, sleep abnormalities, and
depressive-like behavior [4].

According to studies conducted during the most recent epidemics, university stu-
dents pursuing health science careers have experienced an increase in mental health

Nutrients 2024, 16, 2901. https://doi.org/10.3390/nu16172901 https://www.mdpi.com/journal/nutrients

https://doi.org/10.3390/nu16172901
https://doi.org/10.3390/nu16172901
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com
https://orcid.org/0000-0002-5419-5793
https://orcid.org/0000-0001-9159-7997
https://orcid.org/0000-0002-1181-8540
https://orcid.org/0000-0002-1638-8252
https://orcid.org/0000-0002-0550-4684
https://orcid.org/0000-0002-0471-9413
https://doi.org/10.3390/nu16172901
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com/article/10.3390/nu16172901?type=check_update&version=1


Nutrients 2024, 16, 2901 2 of 15

problems [5]. For example, a meta-analysis revealed that the prevalence of mental health
issues such as depression (41%), anxiety (38%), stress (34%), sleep disorders (52%), and
burnout (38%) in this population increased significantly during the COVID-19 pandemic [6].
These problems have also been detected in university students from various regions of
Peru [7], particularly those working in the health sector [8]. The impact of COVID-19
pandemic on the mental health of Peruvian university students was determined using
the scale for the Emotional Impact Profile of COVID-19 (EIP-COVID-19) [9], and it was
especially reported that there were differences in the dimensions of fear and depression
according to sex [10]. However, in university students, little research has been found that
analyzes the impact of increased psycho-emotional problems because of the COVID-19
pandemic’s effect on lifestyles such as in terms of food consumption [11,12] and adoption
of harmful habits, such as alcohol consumption [13,14].

Diet has a significant impact on mental health and is regarded as an environmental
factor [15]. However, little is known about the relationship between negative emotions
and diet during a pandemic [16]. According to some studies, emotions influence the
quantity and quality of food we eat because they control hedonic processes, which reg-
ulate energy balance, and homeostatic processes, which regulate food pleasure, reward, and
palatability [17,18]. Furthermore, negative emotions affect eating behaviors, weight changes,
and underlying psychological processes [18]. During the COVID-19 pandemic, for instance,
emotional distress was correlated with emotional eating [19]. In this context, the concept
of emotional eating emerged, which is defined as the propensity to overeat to cope with
negative emotions such as depression, anxiety, and stress [20]. During the COVID-19
pandemic, 27.4% of university students were emotional or very emotional eaters [21]. In
a study conducted in the Kingdom of Saudi Arabia, one in two women was found to
be an emotional eater [22]. Another study reported that five out of six Peruvians were
emotional eaters [23].

Regarding the studies carried out on university students during the COVID-19 pan-
demic, there is an inconsistency among the reporting of the association between emo-
tional food consumption and psycho-emotional aspects. While some studies highlight
its association with depressive symptoms [24], anxiety [11] and stress [25], other studies
reported contradictory results between the association of depression and anxiety with this
construct [22,26]. Furthermore, few studies have been found that evaluate its association
with academic aspects, nutritional status, and the family environment [12,22].

However, evidence regarding alcohol consumption during the COVID-19
pandemic compared with pre-lockdown use is contradictory. While one study reported
an increase [27] another revealed a decrease [28], particularly in low-and middle-income
countries [29]. During stressful events, people frequently experience an upsurge in mental
health issues (e.g., depression and anxiety) and substance abuse [30]. Moreover, factors
such as non-compliance with quarantine restrictions, number of individuals in the house-
hold, sex, age [28], emotional distress [29], and depression [31] were found to be associated
with alcohol consumption during the COVID-19 pandemic. Meanwhile, studies conducted
prior to the COVID-19 pandemic suggested that 25 to 27.5% of Peruvian university students
were at risk of alcohol abuse [31,32].

Regarding the factors associated with the consumption of alcoholic beverages in
university students during the COVID-19 pandemic, researchers generally agree that the
consumption of alcoholic beverages is greater in men than women and that it is associated
with age [14,33–35]. Regarding psycho-emotional aspects, some studies highlight its as-
sociation with depression [36,37], anxiety and stress [13,33]. This disagrees with a study
that reports that there is no association with these psychological variables [14]. Likewise,
there are few studies that analyze its association with the family environment; in this
regard, one study reports its association with family dynamics [38] and another study with
living alone [35].

Although there are several studies that analyze the association between depression
and anxiety with the emotional consumption of food and the risky consumption of alcoholic
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beverages in university students, these studies were carried out on students from different
years of study and from various areas of knowledge [11,12,33]. However, no studies have
been found that were carried out on university health sciences students who were in their
last year of studies, a period in which they carry out internships (professional internships)
in hospital and community settings. Likewise, no studies have been found that consider
other variables that characterize the psycho-emotional impact of this recent pandemic, such
as fear and anger.

This research will provide information that allows us to understand the relationship
between the emotional impact that the COVID-19 pandemic had on the emotional con-
sumption of food and risky alcohol consumption in health sciences interns from different
careers who were carrying out their professional practices after having been in quarantine
and receiving non-face-to-face education for the previous two years, in a context where they
faced not only the fight against the pandemic and but also the restart of pre-professional
practices in person to address the social determinants of health. This information is key
to joining efforts and taking action to protect this population. Thus, this study aimed to
explore the association between the emotional impact of COVID-19 and emotional eating
and alcohol consumption among Peruvian healthcare students.

2. Materials and Methods
2.1. Sample and Procedures

This cross-sectional and analytical study was conducted in four cities in Peru (Lima,
Amazonas, Puno, and Ayacucho). Authorization to conduct this study was obtained from
the healthcare networks that coordinated academic institutions and healthcare providers.
For the regions of Amazonas and Ayacucho, authorization was specifically requested from
the universities attended by the interns. Informed consent was obtained online from all
participants. Data collection was carried out using an online questionnaire designed with
Google Forms (Version 1.0), which was distributed via email and WhatsApp (version
2.23.12.75) to the list of interns provided by the coordinators of each university. Data were
collected between February and May 2022.

To ensure that only participants who met the eligibility criteria completed the
self-administered questionnaires, the following strategies were implemented: 1. When
access to the list of potential participants was obtained, we verified the information with
the student through a phone call before sending the questionnaire. 2. During this initial
call the importance of their participation in the study was explained, emphasizing the need
for honest responses to the questionnaire. We also inquired about the likely date they could
complete the questionnaire, and upon completion, a thank you email was sent to them.

2.2. Population and Selection Criteria

The study population consisted of senior students older than 18 years pursuing
health science careers from both public and private universities and working as interns in
healthcare facilities in the selected cities. Students who did not have the time to complete
the questionnaire or who were diagnosed with a mental health disorder were excluded from
the study. Students with a history of mental illness diagnosed before the pandemic were
excluded, considering that a history of mental illness can be a confusing factor affecting
both the emotional impact of COVID-19 and emotional eating.

Assuming that the effect of the emotional impact of COVID-19 on emotional eating
was minimal (f2 = 0.02) and using a type I error probability of 0.05 and a minimum statistical
power of 80%, the sample size was estimated to be 311 individuals. However, to account
for sample loss, we only collected data from 450 interns. As the study was conducted in
four cities, the sample quota was distributed as follows: 150, 100, 100, and 100 interns
from Lima, Puno, Amazonas, and Ayacucho, respectively. Non-probability convenience
sampling was employed in this study.
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2.3. Measurement Tools

For the data collection, we designed an online questionnaire using Google Forms. In
the first part of the questionnaire, participants were briefly informed of the purpose of
the research and requested to sign an informed consent form. The second part included
a series of questions to collect participants’ sociodemographic (age, sex, marital status,
occupation, family composition, and relatives with whom they lived), epidemiological
(history of COVID-19), and academic data (type of university, career, and number of months
as an intern). Participants were also asked about their weight and height at the time of
completing the questionnaire.

2.3.1. COVID-19 Emotional Impact Profile

Regarding the assessment of mental health, the Emotional Impact Profile questionnaire
was used to determine the emotional impact of the COVID-19 pandemic [9]. This ques-
tionnaire was validated among Peruvian university students. It consists of 25 questions
that measure individuals’ levels of anger, resentment, fear, anxiety, stress, and depression,
as these were the primary mental health issues reported during the recent pandemic. A
confirmatory factor analysis was performed on the present sample to assess the construct
validity and reliability of the model, and it demonstrated an excellent fit (X2/df = 0.74,
CFI = 1.00, TLI = 1.00, RMSEA = 0.00, SRMR = 0.04) with a Cronbach’s alpha of 0.86.

2.3.2. Mindful Eating Questionnaire (MEQ)

We used the Mindful Eating Questionnaire (MEQ) to evaluate emotional eating, which
characterizes a nonjudgmental awareness of the physical and feelings related to eating.
This scale was first validated in a sample of obese and overweight Spanish individuals [39].
Later, it was validated among Chilean university students, demonstrating its applicability
and adequate psychometric properties [40]. This Likert-type scale includes 10 items with
four response options: 0 = never/rarely, 1 = sometimes, 2 = often, and 3 = usually/always.
The scale inquiries about usual eating behavior in response to negative emotional states
without specifying a time frame. These questions aim to determine whether food intake
is influenced by various negative emotions. The model’s construct validity and reliability
were also assessed using a confirmatory factor analysis (CFA), which showed an excellent
fit to the data (X2/df = 1.12, CFI = 0.99, TLI = 0.99, RMSEA = 0.16, SRMR = 0.05), with
a Cronbach’s alpha of 0.91. To establish the categories of emotional eaters, we used
the ranges defined in the initial validation study. Participants were classified as follows:
non-emotional eaters (less than 6 points), indicating that emotions have little to no influence
on their eating behavior; low-emotional eaters (6 to 10 points), indicating those who are
not highly emotional regarding their eating habits but feel that certain foods influence
their willpower; emotional eaters (11 to 20 points), characterized by a significant influence
of emotions on their eating behavior; and very emotional eaters (21 to 30 points), where
their emotions consistently revolve around eating, potentially leading to disordered eating
behaviors if coping strategies are not implemented [39].

2.3.3. Alcohol Use Disorders Identification Test (AUDIT)

In the final part of the questionnaire, participants were asked about their risk of
alcohol use disorder using the AUDIT, which was tested by Segen et al. [20] among
Spanish-speaking university students. The original version of the AUDIT, developed
by the WHO, consists of three factors: alcohol consumption, drinking behavior, and
alcohol-related problems. Participants respond to each question by indicating the fre-
quency of alcohol use and/or the experience of symptoms related to problem drinking
on a scale of 0 (“never”) to 4 (“4 or more times per week”), which results in a maximum
possible score of 40. Higher scores indicate a higher risk of drinking problems. CFA
was also performed to determine the model’s construct validity and reliability, which
showed an excellent fit to the sample (X2/df = 0.76, CFI = 1.00, TLI = 1.00, RMSEA = 0.00,
SRMR = 0.06), with a Cronbach’s alpha of 0.81.
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All the scales used in this study were validated by Spanish speakers. Moreover, in this
study, the content validity of the designed instrument was verified by a group of mental
health experts. The completion time for the questionnaire was between 13 and 20 min.

2.4. Analysis

To achieve this study’s goals, we first conducted a descriptive analysis of the vari-
ables. We then computed Spearman’s correlations between continuous variables to identify
bivariate associations, because some variables did not show a normal distribution. Further-
more, several Kruskal–Wallis tests and Mann–Whitney tests were conducted to determine
the relationship between the categorical variables, levels of emotional eating, and risk of
alcohol use disorder. In the Kruskal–Wallis test where statistically significant differences
were found, we performed post hoc comparisons using Bonferroni correction.

To achieve a robust and reliable identification of the variables most closely associated
with emotional eating and the risk of alcohol use disorder, we employed a comprehensive
statistical modeling approach involving two distinct multiple linear regression models
tailored to each dependent variable. Both models included age and sex as control variables,
given their common association with emotional eating and alcohol use disorders in the
literature. Controlling for these factors helped isolate the effects of the primary variables
of interest.

We utilized a forward stepwise variable selection algorithm to refine our models and
ensure they captured the most explanatory variables. This method systematically added
variables to the model based on specific criteria, optimizing the model’s explanatory power.
The process began with an empty model containing only the intercept. Variables were
added one at a time, with each step evaluating which variable most significantly improved
the model’s ability to explain the variance in the dependent variable. The selection of
variables was based on the Akaike Information Criterion (AIC) and p-values from F-tests,
with a variable included in the model if it significantly reduced the AIC, indicating a
significant improvement in model fit. This process was repeated iteratively, with each new
variable being evaluated and added if it met the inclusion criteria, and the algorithm being
terminated when no additional variables significantly improved the model.

To ensure the validity of our regression models, we conducted several diagnostic
tests. We assessed the normality of residuals using visual inspections and statistical tests,
applying transformations to the dependent variables using Tukey’s ladder of power when
necessary. We evaluated the homoscedasticity of residuals to confirm constant variance
across all levels of the independent variables. We checked for multicollinearity among the
independent variables using variance inflation factors (VIFs) to ensure that no two variables
were highly correlated, which could distort the regression coefficients. Additionally, we
used Cook’s D tests to identify and address potential outliers and influential data points
that could unduly affect the model’s estimates. R software (version 4.2.1) was used to
perform all statistical analyses.

3. Results

A total of 550 potential participants were invited to participate in this study, 94 of
whom did not complete the questionnaire. Our study included 456 participants, with an
average age of 26 years. The majority (83%) were female. Most participants were single
(89%), with approximately 10% married or cohabiting, and 1% divorced. Regarding living
arrangements, 37% lived with both parents, 22% lived with one parent, 17% lived with other
family members, and 24% lived alone. In terms of COVID-19 status, 60% had experienced
mild cases, 4% had severe cases, and 36% had not been infected at the time of the study.
Approximately half of the participants were working while studying, whereas the other
half were solely focused on their studies. Among them, 68% attended public universities
and 32% attended private universities. The fields of study varied: 56% were in nursing, 15%
in human medicine, 14% in medical technology, and the remainder were in biochemistry,
pharmacy, nutrition, obstetrics, dentistry, and psychology.



Nutrients 2024, 16, 2901 6 of 15

Regarding emotional eating, 31.6% of participants were categorized as non-emotional
eaters, 35.3% as low-emotional eaters, 28.5% as emotional eaters, and 4.6% as very-emotional
eaters. Table 1 shows the medians of emotional eating and risk of alcohol use disorder
for the different sociodemographic variables analyzed. Regarding emotional eating, there
were significant differences in terms of sex (p = 0.005), marital status (p = 0.002), nutritional
status (p < 0.001), history of COVID-19 (p < 0.001), and family composition (p = 0.02).
More specifically, the median emotional eating was found to be higher in women than in
men. Moreover, post hoc comparisons revealed that emotional eating scores were higher
for single participants than for married ones (p = 0.02). Considering nutritional status,
people who were overweight and obese revealed higher scores in emotional eating than
participants with normal weight (p < 0.001). Regarding history of COVID-19, emotional
eating scores were higher for individuals who experienced severe symptoms than for those
who had not yet been infected (p < 0.001) and those who had mild symptoms (p < 0.001).
Finally, regarding family composition, emotional eating scores were lower for participants
living with other relatives than for those living with just one parent (p = 0.02), with this
being the only difference observed in this variable.

Table 1. Comparison of medians of emotional eating and alcohol consumption according to sex,
marital status, occupation, history of COVID-19 infection, family composition, and type of university.

Variables
Emotional Eating Risk of Alcohol Use Disorder

Med (IQR) Est Med (IQR) Est

Sex
Female 8.00 (8.00) 7.72 * 1.00 (3.00) 30.17 ‡

Male 6.00 (7.75) 3.00 (6.00)
Marital status

Single 8.00 (8.00) a,c 12.17 † 1.00 (4.00) 1.01
Married/Living with a partner 5.50 (6.00) b,c 1.00 (3.00)

Divorced 4.00 (3.00) c 1.00 (2.00)
Nutritional status

Low weight 4.00 (1.00) a,c 19.26 † 1.00 (1.00) 3.29
Normal weight 7.00 (6.00) a 1.00 (3.00)

Overweight 9.00 (8.00) b,c 1.50 (4.00)
Obesity 11.00 (11.50) b,c 2.00 (3.75)

Occupation
Studying 8.00 (8.00) 2.28 1.00 (3.00) 0.39

Studying and working 7.00 (8.00) 1.00 (4.00)
History of COVID-19 infection

Not yet infected 7.00 (6.75) a 12.70 † 1.00 (3.00) a 6.73 *
Mild symptoms 8.00 (7.00) a 2.00 (4.00) a

Severe symptoms 14.50 (12.00) b 2.00 (6.75) b

Family composition
Living with both parents 8.00 (7.00) a,b 9.24 * 1.00 (3.00) a,c,d 11.96 †

Living with just one parent 8.05 (7.25) a 2.00 (3.50) a,b,c

Living with other relatives 7.00 (6.50) b 1.00 (2.00) a,d

Living alone 7.00 (8.00) a,b 2.00 (5.00) b

Type of university
Public university 8.00 (8.00) 2.89 1.00 (3.75) 0.81
Private university 7.00 (7.00) 2.00 (4.00)

* p < 0.05, † p < 0.01, ‡ p < 0.001. a–d Different superscript letter pairs indicate significant differences between
the variable categories. Note: Kruskal–Wallis was used to assess the differences in marital status, history of
COVID-19, and family composition. The Bonferroni correction post hoc test was used to assess the significant
differences observed in the Kruskal–Wallis. Different subscripts indicate statistically significant differences a–d.
The Mann–Whitney test was used to assess the differences in sex, occupation, and university type.

In terms of alcohol consumption, 90.4% of participants were categorized as abstainers,
8.6% as low-risk drinkers, and 1.1% as risky drinkers. As shown in Table 1, sex (p < 0.001),
history of COVID-19 (p = 0.002), and family composition (p = 0.008) were statistically
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significant variables. Specifically, the mean AUDIT score was higher in men than in
women. Regarding history of COVID-19, AUDIT scores were higher for participants who
experienced severe symptoms than for those who had not yet been infected (p = 0.03)
and those who had mild symptoms (p = 0.05). Finally, concerning family composition,
alcohol consumption scores were higher for participants living alone than for those living
with both parents (p = 0.008) and other relatives (p = 0.002). Similarly, AUDIT scores
were higher for participants living with just one parent than for those living with other
relatives (p = 0.02).

Table 2 presents some of the descriptive statistics for the variables under analysis
as well as the correlation matrix between age, number of months as an intern, emotional
eating, risk of alcohol use disorder, and various COVID-19 emotional impact dimensions.
Emotional eating was negatively, significantly, and weakly correlated with age and posi-
tively, significantly, and weakly correlated with the risk of alcohol use disorder. Similarly,
emotional eating was positively, significantly, and moderately to strongly correlated with
all COVID-19 emotional impact dimensions, with the strongest correlations being with
anxiety, stress, depression, and overall emotional impact. The risk of alcohol use disorder
was positively and weakly correlated with anger, anxiety, stress, depression, and overall
emotional impact.

Table 2. Means, standard deviations, and correlation matrix between age, number of months as intern,
emotional eating, alcohol consumption, and the various COVID-19’s emotional impact dimensions.

Variables M (SD)
Correlations

1 2 3 4 5 6 7 8 9

1. Age 26.15 (5.60) -
2. Number of months as an intern 8.08 (3.31) 0.18 * -

3. Emotional eating 8.99 (5.93) −0.19 * −0.01 -
4. Risk of alcohol use disorder 2.65 (3.54) −0.02 0.06 0.21 * -

5. Anger 6.16 (3.53) −0.14 † −0.04 0.32 * 0.17 * -
6. Fear 5.32 (3.38) −0.26 * −0.09 ‡ 0.37 * 0.07 0.54 * -

7. Anxiety 2.72 (2.79) −0.26 * −0.04 0.56 * 0.19 * 0.31 * 0.46 * -
8. Stress 4.66 (3.47) −0.26 * −0.03 0.55 * 0.23 * 0.39 * 0.43 * 0.69 * -

9. Depression 3.64 (3.46) −0.29 * −0.04 0.59 * 0.23 * 0.31 * 0.41 * 0.66 * 0.80 * -
10. Overall emotional impact 22.50 (13.00) −0.30 * −0.06 0.60 * 0.22 * 0.68 * 0.74 * 0.75 * 0.85 * 0.80 *

* p < 0.001, † p < 0.01, ‡ p < 0.05.

The resulting model for predicting emotional eating is shown in Table 3. The COVID-19
emotional impact scale score, anxiety, depression, nutritional status, and family compo-
sition were selected, indicating their important contributions to the present model. The
standardized coefficients indicated that the variables most strongly associated with emo-
tional food consumption were scores on the COVID-19 emotional impact scale (B = 0.24,
p = 0.002) and depressive symptoms (B = 0.24, p < 0.001). In addition, the results showed
that people who were overweight or obese had higher levels of emotional food consump-
tion than those with normal weight (B = 0.14, p < 0.001). Similarly, participants with higher
anxiety levels reported higher emotional consumption levels (B = 0.17, p = 0.005). Finally,
regarding family composition, participants who reported living with only one parent also
reported higher consumption levels than those who reported living with both parents
(B = 0.10, p = 0.012). The model had an R2 of 0.43, indicating that the variables included in
the model explained 43% of the variability in the emotional consumption of food.
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Table 3. Linear regression model estimated to predict emotional eating.

Variables B p

Intercept <0.001
Age −0.07 0.092

Sex (Male) −0.04 0.332
Overall emotional impact 0.24 0.002

Nutritional status (Low weight) −0.04 0.272
Nutritional status (Overweight) 0.14 <0.001

Nutritional status (Obesity) 0.14 <0.001
Depression 0.24 <0.001

Anxiety 0.17 0.005
Family composition (Living with one parent) 0.10 0.012

Family composition (Living with other relatives) −0.01 0.689
Family composition (Living alone) 0.01 0.792

B = standardized coefficient; p = significance. Note: The reference category for sex was female. The reference
category for nutritional status was normal weight. The reference category for family composition was living with
both parents.

The following linear regression model examined the relationship between risky al-
cohol use and several variables: age and sex (control variables), depression, length of
internment, and family composition (Table 4). The results of the selected model indicated
that the significant variables were sex (B = 0.33, p < 0.001), depression (B = 0.21, p < 0.001),
length of hospitalization (B = 0.11, p = 0.015), and family composition (living with one
parent vs. living with both parents: B = 0.11, p = 0.018; living alone vs. living with both
parents: B = 0.12, p = 0.016). The standardized coefficients indicated that sex was most
strongly associated with risky alcohol use, followed by depression. The results also showed
that people living with a single parent or alone and those who reported more depression
had higher levels of risky drinking. Regarding the dimensions of anger, university type,
and anxiety, although they were included in the model, they did not have a statistically
significant effect on risky alcohol consumption. The model had an R2 of 0.20, indicat-
ing that the variables included in the model explained 20% of the variance in alcohol
use risk.

Table 4. Linear regression model estimated to predict alcohol consumption.

Variables B p

Intercept 0.021
Age −0.09 0.058

Sex (Male) 0.33 <0.001
Depression 0.21 <0.001

Number of months as intern 0.11 0.015
Family composition (Living with one parent) 0.11 0.018

Family composition (Living with other relatives) −0.01 0.987
Family composition (Living alone) 0.12 0.016

Anger 0.08 0.068
Type of university (Private university) 0.08 0.118

Anxiety 0.09 0.131
p = significance; B = standardized coefficient. Note: The reference category for sex was female. The reference
category for family composition was living with both parents. The reference category for university type was
public university.

4. Discussion

This study investigated the relationship between the emotional impact of COVID-19
and emotional eating and alcohol consumption among healthcare science interns. To this
end, we developed two regression models using sex and age as the control variables. In
the first model, the overall emotional impact of COVID-19, depression and anxiety levels,
nutritional status, and family composition were associated with emotional eating. In the
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second model, depression levels, family composition, sex, and number of months as an
intern were reported as factors associated with the risk of alcohol use disorder.

Although the correlational analysis revealed that the COVID-19 emotional impact
scale score and all its dimensions were correlated with emotional eating, the multivari-
ate analysis model only selected the COVID-19 emotional impact scale score depression,
and anxiety levels as associated factors. This finding is consistent with the results of a
study conducted in Italy, in which the authors found that greater control over overeating
during lockdown was associated with not being anxious [41]. Similarly, in another study,
depressive symptoms in first-year students at a Mexican university were associated with
emotional eating in both men and women [24]. According to another study conducted
among nursing students in Turkey, depression, anxiety, and stress had a direct and statisti-
cally significant relationship with emotional eating [25]. Likewise, in Spain, a study carried
out before the COVID-19 pandemic in first- and second-year nursing students reports that
the trait of anxiety was negatively related to emotional food consumption [11]. Furthermore,
a study conducted in Egypt on students, employees, and medical staff at a medical school
reported that anxiety was a predictor of emotional food consumption [12]. However, a
study conducted on health science students in Turkey that performed a structural equation
modeling analysis found that anxiety had a significant direct effect on emotional food
consumption, but depression did not because it could not remain as another affective
component in the model [26].

The finding of this study is that the total score of the emotional impact of the
COVID-19 pandemic had a direct effect on the model of emotional food consumption,
evidence that the combination of depression, anxiety, stress, and anger that was experi-
enced during the pandemic had an impact on food consumption. Moreover, the correlation
between emotional eating, depression, and anxiety suggests that the negative emotions
caused by the COVID-19 pandemic led to an increase in eating as a coping mechanism.
This may be explained by the fact that emotional eating is the failure to distinguish be-
tween hunger and the desire to eat to cope with negative feelings [42]. Additionally,
compulsive eaters, when placed in circumstances where they must live up to high stan-
dards or fulfill the expectations of others—a situation that students can experience during
an internship—experience emotional distress characterized by anxiety and depression [43].
This conclusion is relevant because people who are not in a good mood tend to overindulge
in high-calorie foods, especially sweets and chocolates, because they believe that this will
make them feel better; however, this could result in being overweight or obese [22,44].

Based on the psychosomatic theory, several studies have reported an association
between emotional eating and increased intake of unhealthy foods such as snacks and fast
food [45,46]. This is because emotional eaters tend to eat these foods to reduce the intensity
of their negative emotions and cope when they do not have other coping mechanisms.
Eating palatable foods, typically foods heavy in sugar or fat, produces instant pleasure
and rewards (positive emotions) that can reduce the effects of stress [45,46]. Additionally,
because eating triggers emotions, the palatability of high-carbohydrate or high-fat foods is
key to emotion regulation [47]. Another reason for choosing this type of food to cope with
emotions is its availability and accessibility. For example, unhealthy foods are ready–to–eat
and easily accessible, whereas fruits and vegetables are less readily available. Moreover,
street food provides individuals at all economic levels with various dietary options [48].

Furthermore, being overweight or obese was associated with emotional eating among
health science interns. This correlation has also been reported in a study conducted among
first-year students at a Mexican university before the COVID-19 pandemic. In this study,
the authors used the Emotion- and Stress-Related Eating Questionnaire and found that
body mass index (BMI) was associated with emotional eating and that the latter acted as
a mediator between depression and BMI, adjusted for age in both sexes [24]. Similarly, a
study conducted in the Kingdom of Saudi Arabia during the COVID-19 pandemic that
employed the Dutch Restrained Eating Scale reported that university students or graduates
with higher BMIs had a higher risk of being emotional eaters [22]. Additionally, according
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to studies conducted in Turkey, BMI was directly associated with emotional eating scores
in adults quarantined during the pandemic [49], and the percentage of emotional eaters
was higher among overweight and obese individuals [50]. However, a study carried out in
Egypt reports that BMI is not a predictive factor of emotional food consumption [12]. These
results demonstrate that obesity is a biological predictor of emotional eating. However, it
is crucial to keep in mind that obese individuals may have a history of emotional eating,
which may cause them to gain weight over time.

Similarly, in this study, students living with only one parent obtained higher emotional
eating scores than those living with both parents. This finding indicates that interns who did
not receive adequate family support sought refuge in food to deal with psych- emotional
problems. The percentage of students found to be emotional eaters in this study coincides
with that reported in a study in which an online questionnaire was administered to adults
in Turkey during the first year of the COVID-19 pandemic [50]. However, this was higher
than that reported in another study conducted among female students and graduates in
the Kingdom of Saudi Arabia [22].

Sex had a moderate to strong impact on alcohol consumption. Men reported higher
levels of alcohol consumption than women, which is in line with research carried out in
other parts of the world in the general population [28,51] and with respect to university
students [33–35,52]. We found that students who had been interns for longer reported
higher levels of risk for alcohol use disorder, although this effect was low. This may be
explained by the fact that young interns turned to alcohol for comfort as the demands of
their preprofessional training increased as the internship progressed. However, this is only
a short-term solution that can eventually become troublesome or result in dependence.

In terms of family composition, students living with only one parent or by themselves
reported higher levels of risk of alcohol use disorder than those living with both parents.
This is consistent with the results of a previous study, in which most participants were
from Europe and Latin America. According to these studies, larger household size was
associated with a decline in problematic alcohol consumption among young adults during
the early stages of the COVID-19 pandemic [28]. Similarly, living alone was reported to be
a positive predictor of higher levels of harmful alcohol consumption in university students
in Germany [35], while for university students from Mexico they reported that family
dynamics are a predictor of alcoholic beverage consumption [38].

Finally, correlational analysis revealed that the COVID-19 emotional impact scale
score and its four dimensions correlated with the AUDIT scale. However, according
to multivariate analysis, only depression was found to have a low-to-moderate effect
in predicting this variable. Similarly, in a study conducted among Slovak university
students, depression was found to have a positive effect on alcohol consumption [53].
In addition, alcohol consumption has been associated with depression in Brazil [54] and
United States [37]. According to another study conducted in the United States, participants
with moderate-to-severe depression were more likely to drink alcohol than those with
no or mild depression [55]. Moreover, a study carried out on university students in
Serbia reported that a greater frequency of alcoholic beverage consumption was associated
with symptoms of anxiety, stress, and depression [36]. On the contrary, a correlational
study carried out in Serbian university students reported that anxiety and stress show a
correlation with the consumption of alcoholic beverages; however, depression was not
correlated [13]. Furthermore, another study carried out on Hungarian university students
reported that depression, anxiety, and stress are not associated with the consumption of
alcoholic beverages [14].

During their internships, health science students had to manage situations that could
exacerbate their mental health issues, such as leaving their hometown, working to support
their family, and completing their studies amid a pandemic that we had never seen before.
Combined with depression, these factors could lead to increased alcohol consumption.
However, during the COVID-19 pandemic, academic stress was associated with poor
academic results among university students [56]. The exploratory model used allowed
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us to evaluate the predictive value of the analyzed variables. Therefore, to deepen the
relationships found in the present study, other statistical models such as the structural
equation model must be used.

Identifying the factors that influence emotional eating in university students, especially
health science interns, is key to preventing and treating not only being overweight and
obesity but also other related medical issues, especially among young populations. Based
on the findings of this study, when developing effective coping mechanisms and providing
nutritional education, variables such as anxiety, depression, family support, and university
support during internships should be considered. This will contribute to the development
of the personal, social, and environmental conditions necessary for students to have optimal
psychological and physiological well-being, and thus, a better quality of life.

This study provides important insights into the association between psycho-emotional
disturbances during the COVID-19 pandemic and emotional eating, as well as the risk
of alcohol consumption (predisposition to adopting harmful habits) among university
students in health sciences who were beginning pre-professional practices (internships) in
primary healthcare settings after two years of virtual classes. By providing robust statistical
evidence of this association, we contribute to the understanding of the long-term impact of
mental health on lifestyle in a post-pandemic scenario. Furthermore, in terms of practical
implications, highlighting the impact of the psycho-emotional dimension on the quality of
life of healthcare students could support the urgent need to implement public policies and
interventions aimed at improving the psychological well-being of health sciences students.

Among the interventions that have been reported to significantly improve the psy-
chological well-being of undergraduate students are: the online-based Acceptance and
Commitment Therapy developed in Malaysia [57], an intervention conducted in Indonesia
that promotes mindful reflection on the positive aspects of life and encouraged partic-
ipants to “count their blessings”, and programs based on game theory that optimize
emotional strategies, such as increasing happiness levels [58]. Likewise, some strategies are
identified with social participation and leisure as central elements both individually and
collectively [59]. It is recognized the that autonomy and the ability of individuals to act
upon themselves are the starting points for supporting the actions that young people
undertake in transforming their own lives. Strategies aimed at addressing emotional eating
and reducing alcohol consumption in young people must empower them to recognize
themselves as socio-historical subjects and agents of change.

Among the strengths of the study we can highlight: (1) having a sample that was
made up of health sciences students from different disciplines such as medicine, nursing,
psychology, midwifery, medical technology, nutrition, who came from public and private
universities of four cities in Peru, which allowed for greater heterogeneity in the results;
(2) the confirmatory factor analysis carried out on the emotional impact profile scale of
COVID19 allowed us to demonstrate that the instrument has adequate psychometric
properties and that the findings are more reliable and statistically robust.

This study had some limitations. First, because the data were collected via a self-report
questionnaire, the findings could have been influenced by social desirability bias, and we
may not be 100% sure that the questionnaires were completed by the individuals who were
invited to participate in the study. The same applies to honesty when answering questions,
especially in the AUDIT questionnaire. Second, the non-probability sampling method
employed does not guarantee that the participants represented the population under study.
Third, because this was a cross-sectional study, the results cannot be generalized and may
vary because of the dynamic effects of the pandemic. Therefore, further longitudinal studies
are warranted. The students tested were not diagnosed with pre-existing eating disorders,
this could have affected the reported results because eating disorders could easily lead to
emotional eating. Finally, the scales employed can only be used as screening tools and not
as diagnostic tools.
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5. Conclusions

In this study, which was conducted on health science students during their internship
in four cities in Peru, the overall emotional impact of COVID-19, levels of depression and
anxiety, nutritional status, and family composition were associated with emotional eating,
whereas the level of depression, family composition, sex, and number of months as an
intern were associated with alcohol consumption.

According to our findings, the faculties of health sciences at universities should
provide students with psycho-emotional support and nutritional counseling so that they
can develop psychological tools for managing their anxiety and depression and build
healthy eating habits; it is necessary to consider the different family composition situations
in students for support interventions, since the findings show greater vulnerability for
students who live with a single parent or alone.

Similarly, higher education institutions should implement effective intervention pro-
grams to prevent and manage alcoholic beverage consumption among students. Specifically,
the emotional eater instrument is a scale of usual food consumption behavior in the face
of negative emotions; it does not quantify the amount of food consumed or inquire about
the quality of food; however, it has been applied in various feeding studies during the
pandemic because it reflects the eating behavior of the population in the face of a global
event such as COVID-19.

Author Contributions: Conceptualization, J.A.Z.-H., J.P.A., L.N.-P., S.T.-M. and R.Z.-C.; methodology,
J.P.A., E.F.-C., L.N.-P., S.T.-M. and R.Z.-C.; validation, J.A.Z.-H., L.N.-P., I.J.-H. and R.Z.-C.; formal
analysis, J.P.A., E.F.-C., S.T.-M., I.J.-H. and R.Z.-C.; investigation, J.A.Z.-H., L.N.-P., S.T.-M., D.A.-F.
and I.J.-H.; data curation, J.A.Z.-H., J.P.A., E.F.-C. and D.A.-F.; writing—original draft preparation,
J.A.Z.-H.; writing—review and editing, E.F.-C. and R.Z.-C.; project administration, J.A.Z.-H. and
R.Z.-C. All authors have read and agreed to the published version of the manuscript.

Funding: The study was funded by the Vice-Rectorate for Research and Postgraduate Studies at the
Universidad Nacional Mayor de San Marcos (Code A23010033).

Institutional Review Board Statement: This study was conducted in accordance with the Decla-
ration of Helsinki and approved by the Research and Ethics Committee of the Universidad María
Auxiliadora (Minutes No. 11-2021 approved on 6 December 2021), the Teaching and Research Office
of the Healthcare Integrated Network Directorate of Downtown Lima (Minutes No. 8-2021 approved
on 1 December 2021), and Institutional Committee on Ethics in Research of the Universidad Nacional
del Altiplano de Puno (Certificate No. 004-2022/CIEI, approved on 4 May 2022).

Informed Consent Statement: Informed consent was obtained online from all study participants.

Data Availability Statement: The datasets generated or analyzed during this study are available
from the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Johns Hopkins University & Medicine. COVID-19 Dashboard. Available online: https://coronavirus.jhu.edu/map.html

(accessed on 16 December 2023).
2. Hamrouni, A.M.; Sharif, R.S.; Sharif, S.I.; Hassanein, M.M.; Abduelkarem, A.R. Impacts of COVID-19 Pandemic on Geopolitics,

Health, Economics, Education and Sociocultural Events. Risk Manag. Healthc. Policy 2022, 15, 935–943. [CrossRef]
3. World Health Organization, World Mental Health Report: Transforming Mental Health for All—Executive Summary.

Available online: https://www.who.int/es/publications/i/item/9789240050860 (accessed on 16 December 2023).
4. Roever, L.; Cavalcante, B.R.R.; Improta-Caria, A.C. Long-term consequences of COVID-19 on mental health and the impact of a

physically active lifestyle: A narrative review. Ann. Gen. Psychiatry 2023, 22, 19. [CrossRef] [PubMed]
5. Bughrara, M.S.; Swanberg, S.M.; Lucia, V.C.; Schmitz, K.; Jung, D.; Wunderlich-Barillas, T. Beyond COVID-19: The impact of

recent pandemics on medical students and their education: A scoping review. Med. Educ. Online 2023, 28, 2139657. [CrossRef]
6. Peng, P.; Hao, Y.; Liu, Y.; Chen, S.; Wang, Y.; Yang, Q.; Wang, X.; Li, M.; Wang, Y.; He, L.; et al. The Prevalence and Risk Factors of

Mental Problems in Medical Students during COVID-19 Pandemic: A Systematic Review and Meta-Analysis. J. Affect. Disord.
2023, 321, 167–181. [CrossRef]

https://coronavirus.jhu.edu/map.html
https://doi.org/10.2147/RMHP.S362337
https://www.who.int/es/publications/i/item/9789240050860
https://doi.org/10.1186/s12991-023-00448-z
https://www.ncbi.nlm.nih.gov/pubmed/37170283
https://doi.org/10.1080/10872981.2022.2139657
https://doi.org/10.1016/j.jad.2022.10.040


Nutrients 2024, 16, 2901 13 of 15

7. Apaza-Panca, C.M.; Maquera-Luque, P.J.; Huanca-Frías, J.O.; Supo-Quispe, L.A.; Távara-Ramos, A.P.; Dextre-Martínez, W.R.;
Saldaña-Acosta, O.A. Factores psicosociales en estudiantes universitarios de Loreto, Ancash, Moquegua y Puno durante el
confinamiento por el COVID-19. Cuest. Políticas 2021, 39, 51–69. [CrossRef]

8. Hernández-Yépez, P.J.; Muñoz-Pino, C.O.; Ayala-Laurel, V.; Contreras-Carmona, P.J.; Inga-Berrospi, F.; Vera-Ponce, V.J.;
Failoc-Rojas, V.E.; Pereira-Victorio, C.J.; Valladares-Garrido, M.J. Factors Associated with Anxiety, Depression, and Stress
in Peruvian University Students during the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2022, 19, 14591. [CrossRef]
[PubMed]

9. Rodríguez de los Ríos, L.; Aliaga Tovar, J.; Peña-Calero, B.N.; Quintana Peña, A.; Flores Limo, F.A. Análisis psicométrico
preliminar de la escala perfil de impacto emocional COVID-19 en universitarios peruanos. Educ. UMCH 2020, 15, 104–116.
[CrossRef]

10. Rodríguez de los Ríos, L.; Carbajal Llanos, Y.M.; Narvaez Aranibar, T.; Gutierrez Vásquez, R.J. Impacto emocional por COVID-19
en estudiantes universitarios. Un estudio comparativo. Educ. UMCH 2020, 16, 3–16. [CrossRef]

11. Iglesias López, M.T.; Marchena-Giráldez, C.A.; Bernabéu-Brotons, E. Nutrient intake, alcohol consumption, emotional eating and
anxiety in women nursing students. Heliyon 2023, 9, e22903. [CrossRef]

12. Shehata, W.M.; Abdeldaim, D.E. Emotional eating in relation to psychological stress during COVID-19 pandemic: A cross-sectional
study in faculty of medicine, Tanta University, Egypt. BMC Public Health 2023, 23, 277. [CrossRef]
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