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Students are one vulnerable subgroup that experience a variety of persistent pressures, high levels of stress, and poor mental health
due to academic demands. COVID-19 abruptly moved education away from the classroom and mandated that instruction take
place either in a small classroom setting or remotely on digital platforms, it added to the already stressed climate. Though it is
established that pandemics pose stress and stress affects food intake and academic performance, little has been explored in relation
to COVID-19 pandemic induced stress, diet alteration, mental health, and dietary behaviors among university students in Ghana.
This study aimed to investigate the impact of COVID-19 pandemic on diet alteration, dietary behavior, mental health, and
academic performance among the students of the University for Development Studies. In this cross-sectional study design
(n=94), an online survey was conducted among undergraduate students of the University for Development Studies. Data were
analyzed using descriptive statistics and logistic regression models. According to the study’s findings, all participants had different
levels of stress, poor mental health, and problematic eating behaviors. About six out of every 10 students experienced stress induced
by COVID-19 pandemic. Nearly half of the students altered their diets due to the COVID-19 pandemic. Majority of the students
were also engaged in problematic eating behaviors. Additionally, academic performance of students was heavily influenced:
Students who reported worse academic performance were about eight times more likely to be stressed due to COVID-19 pandemic
compared to students who reported no change to their academic performance. Our findings suggest that students of UDS
experience variety of pressures which were compounded by COVID-19. There is a need for programs that improve stress levels,
mental health, and food intake in the university setting.

1. Introduction

Students in the school setting are one vulnerable subgroup
that is more likely to experience high levels of stress and
mental health issues [1-3], students in particular connected
to academic demands [4]. Some studies have shown that
pandemics have an impact on students” mental health; they
frequently exhibit signs of stress, anxiety, and depression [5].
When COVID-19 abruptly moved education away from the
classroom and mandated that instruction take place either in
a small classroom setting or remotely on digital platforms
[6, 7], it added to the already stressed climate.

The abrupt departure from the traditional classroom
methodology entailed additional responsibility. Past studies
have shown that academic stress can affect a person’s ability
to learn, their motivation, their chance of dropping out of
school [4], their food choices, and their eating behaviors [1].
The COVID-19 pandemic posed an additional stressor
related to academic demands.

Adding to the web of relationships between food con-
sumption and stress, cognitive factors are also known to be
altered by stress [8—11]. The Three-Factor Eating Question-
naire (TFEQ) measures three of these factors: restricted,
uncontrolled, and emotional eating [12, 13]. Restrained eat-
ing is the act of actively avoiding or reducing the
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consumption of certain foods [14-16], typically with the goal
of losing weight [17]. Restrained eating on the other hand
often leads to binge eating [18] because dieting makes people
more prone to disinhibition, which can result in overeating
[16]. Uncontrolled eating is characterized as lack of control
when consuming specific foods, whereas emotional eating
refers to an overconsumption of food when feeling negative
emotions [19]. These actions raise the likelihood of consum-
ing unhealthy meals [20, 21]. According to other research,
those who consume food items that are not healthy have
restricted, uncontrolled, and emotional eating [22—24].

COVID-19 pandemic has had a significant impact on
some populations through altered eating behaviors [25]. If
not checked, poor nutritional choices sustained over extended
periods of time will most likely increase the risk of noncom-
municable diseases [25]. In some jurisdictions, the pandemic
impacted negatively on mental health in various forms [5].
The impact of pandemics on nutrition outcomes and mental
health should not therefore be underestimated. Although
COVID-19 no longer constitutes a public health emergency
of international concern, it is an ongoing health issue. Addi-
tionally, research on COVID-19 is needed in the spirit of the
Pandemic and All-Hazards Readiness Act to enhance Ghana’s
public health readiness and response capacities for emergen-
cies, whether planned, unintended, or natural.

Taken together, pandemics pose stress, stress affects food
choices and academic performance as reported in other juris-
dictions. Yet, little has been explored in relation to COVID-19
pandemic induced stress, food intake, mental health, and die-
tary behaviors among university students in Ghana. The aim of
this study was to investigate the impact of COVID-19 pan-
demic on food intake (diet alteration), dietary behavior, mental
health, and academic performance among the students of the
University for Development Studies.

2. Materials and Methods

This research employed a cross-sectional study design
among undergraduate students of the University for Devel-
opment Studies. A total of 94 students responded to an
online survey during the lockdown in Ghana. GPower soft-
ware (version 3.1) was used to calculate the minimal ade-
quate sample size of 75 students with a desired level of power
(80%); significance level of 5% (95% CI); desired detectable
effect size of 0.3 of COVID-19 relate stress on food intake,
dietary behavior, mental health, and academic performance.
Key variables were perceived stress, dietary behavior, food
intake/diet alteration, academic performance, generalized
anxiety disorder (GAD), and demographic variables. Demo-
graphics variables (age, gender, year of study, weight, height,
and gender) were all self-reported. Weight and height were
used to calculate body mass index (BMI) [26]. Perceived
stress was assessed by using the Perceived Stress Scale-10
(PSS-10) [27]. Dietary behaviors were examined via the use
of the Three-Factor Eating Questionnaire-R18 (TFEQ-R18).
The instrument has been previously validated [28, 29].

The questionnaire assesses three elements of eating beha-
viors: restricted eating (six items), uncontrolled eating (nine
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items), and emotional eating (three items) [13, 30]. Restricted
eating refers to the purposeful restriction of food intake in
order to regulate body weight or to promote weight reduction.
Emotional eating is the inability to resist emotional signals,
whereas uncontrolled eating is the inclination to eat more
than normal due to a loss of control over intake. All questions
are answered on a 4-point scale (certainly true, mostly true,
largely false, and definitely false), which is then converted to a
0-100 scale by adding together the scale scores for emotional
eating, uncontrolled eating, and restricted eating [30].

Diet alteration was self-reported. Students were asked to
retrospectively provide information on their food intake.
One example question is, “Have you made changes to your
diet during the COVID-19 pandemic compared to before the
pandemic?” The possible answers include: Yes, healthier
than before; yes, less healthy than before; and no, my diet
did not change. Another example was, “How have your eat-
ing habits changed as a result of the COVID-19 pandemic?”.

Academic performance was also self-reported. A sample
question is, “Is your academic performance influenced by the
COVID-19 pandemic?” The possible answers include: Yes,
my academic performance is worse; Yes, my academic perfor-
mance is better; No, not really; and I am not sure (indifferent).

Anxiety was the key measure for mental health. In order
to evaluate anxiety symptoms during the previous 2 weeks,
the Generalized Anxiety Disorder Screener (GAD-7) was
utilized [31]. Participants’ anxiety levels were classified as
low, moderate, or severe using cutoft values of 5, 10, and
15 [31]. For the impact of COVID-19 to be assessed, parti-
cipants were specifically asked if their answers to the set of
questions for each of the respective variables (perceived
stress, diet alteration, dietary behavior, mental health, and
academic performance) were affected by the COVID-19 pan-
demic. The research was carried out online. Researchers sent
a survey link to students’ platforms for recruitment on
August 11, 2021 and was closed by October 25, 2021. Before
completing an online questionnaire, each participant pro-
vided a written consent (via the online questionnaire) to be
part of the study. This current work is part of an earlier work
which contributed scientific knowledge on COVID-19
related stress and eating behavior among Ghanaian Students
during the peak of the COVID-19 pandemic. Because pan-
demics are unexpected and always a possibility, it is impor-
tant to constantly be ready for them. This current work is a
continuation of our earlier works (from same dataset) aiming
to contribute scientific information in the spirit of the Pan-
demic and All-Hazards Readiness Act to strengthen Ghana’s
public health preparedness and response capabilities for
emergencies, whether planned, unforeseen, or natural. Ethi-
cal approval for this study was granted by the Committee on
Human Research Publication and Ethics of Kwame Nkru-
mah University of Science and Technology in Ghana.

3. Statistical Analysis

Data analysis was done with SAS 9.4 software (SAS Institute
Inc., Cary, NC, USA). Sociodemographic data, academic per-
formance, diet alteration, eating behavior, perceived stress,
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and GAD were all presented using descriptive statistics. Par-
ticipants were divided into groups based on their scores on
the TFEQ’s eating behavior subscales using a median split
[32, 33]: restricted eating (low RE; high RE), uncontrolled
eating (low UE; high UE), and emotional eating (low EE;
high EE). Simple logistic regression was used to determine
the relationship between eating behaviors, diet alteration,
academic performance, mental health, and COVID-19-
related stress.

4. Results

The results in Table 1 indicate that majority of the students
were less than 25 years old (78%) and had normal BMI
(56.6%). All the students had various degrees of stress,
most of them experienced moderate stress level (61.0%)
and their stress levels were attributed to COVID-19 pan-
demic (64.9%).

More than half of the students were engaged in high
levels of the various eating behaviors: high emotional eating
(74.0%), high restricted eating (61.0%), and high uncon-
trolled eating (64.9%). Nearly half of the students (48.0%)
indicated that they changed their diets during the COVID-19
pandemic lockdown as compared to before the lockdown. A
good number of the students (33.8%) reported consuming
healthier diets during the lockdown while majority (52.0%)
of them indicated that they made no changes to their diets.
All the students had various degrees of GAD, most of them
experienced mild GAD (36.4%), and their GAD levels were
attributed to COVID-19 pandemic (57.0%). On academic
performance, there was mixed reporting: Majority (44.2%)
were indifferent about their performance, relatively good
numbers indicated worse (24.7%) and better (16.9%) aca-
demic performance, and no change (14.9%) in performance
was the lowest category.

In Table 2, we modeled the probability of reporting that
experienced stress was due to COVID-19 pandemic across
students’ dietary behavior, diet alteration, GAD, academic
performance, and sociodemographic variables: Students
engaged in low uncontrolled eating had 3.59 (95% CI
1.17,11.01) times the odds of being stressed due to
COVID-19 pandemic, when compared to students engaged
in high uncontrolled eating. Students with mild GAD had
73% lower odds of being stressed due to COVID-19 pan-
demic when compared to students with severe GAD. Stu-
dents who reported worse academic performance had 7.56
(95% CI 1.51,37.89) times the odds of being stressed due to
COVID-19 pandemic, when compared to students who
reported no changes to their academic performance. Diet
alteration and sociodemographic variables did not show sig-
nificant associated risk.

5. Discussion

Our findings showed that every student in the research expe-
rienced stress in varying degrees, and that about six out of
every 10 students experienced stress induced by COVID-19
pandemic. This finding is similar to earlier studies in China
[34-36] and Ghana [37-40]. Collectively, these findings

suggest that COVID-19 pandemic resulted in elevated levels
of stress among university students across the globe.

Additionally, the study evaluated the impact of
COVID-19 related stress in four dimensions: diet alteration,
dietary behavior, mental health, and academic performance
among research participants. Nearly half of the students
indicated that they altered their diets during the pandemic.
Among those who altered their diets, about 70% of them
indicated that they consumed healthier diets during the pan-
demic while the remaining consumed less healthy diets. This
finding is in consonance with other studies in Poland [41]
and Spain [42] which indicated both positive and negative
dietary changes. In this study, the proportion of students
who consumed healthier diets far outweighed those that con-
sumed less healthy diets. In the nutrition lens, the temporary
impact of the pandemic is positive and if sustained will go a
long way to improve the nutritional status of students. It is
interesting to note that an earlier study in Ghana [37]
reported that COVID-19 pandemic was significantly associ-
ated with dietary risk among students which is out of the
scope of this paper.

More than half of the students were engaged in high
levels of various problematic eating behaviors: emotional,
restricted, and uncontrolled eating. This finding is in agree-
ment with a similar study conducted in Normande, France,
which indicated sharp rise in problematic eating behaviors
among undergraduate students [43]. There was no signifi-
cant relationship between COVID-19-related stress and eat-
ing behaviors except for uncontrolled eating. Unexpectedly,
significantly negative relationship was observed in uncon-
trolled eating: Students engaged in low controlled eating
had higher odds of being stressed due to COVID-19 pan-
demic, when compared to students engaged in high uncon-
trolled eating. This finding may be due to the higher
proportion of the participants (61.0%) who experienced
moderate level of stress. Though unexpected, our finding is
similar to an Egyptian study [44]. It further suggested that
stress could be associated with both, eating less and/or eating
more depending on the stressor and other several factors.
Contrary to our findings, a study in France among university
students indicated significant positive relationship between
problematic eating behaviors (binge eating and dietary
restriction) and stress during the pandemic [45].

Similar to the findings in stress, every student in the
research experienced ill mental health in varying degrees,
most of them experienced mild GAD, and their GAD levels
were attributed to COVID-19 pandemic. These findings are
similar to an earlier study in USA [35] and Ghana [40] which
reported mild influence of COVID-19 on mental health.
Expectedly, there was a significant relationship between
COVID-19-related stress and GAD. Students with mild
GAD had 73% lower odds of being stressed due to
COVID-19 pandemic when compared to students with
severe GAD. Our finding is further buttressed by an earlier
study which suggested that higher GAD levels among stu-
dents were due to the inability to cope well with the chal-
lenges that came with COVID-19 [46]. Additionally, another
study indicated that COVID-19 pandemic made a significant
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TasLe 1: Sociodemographic characteristics, perceived stress, mental health, food intake, and dietary behaviors of Ghanaian university
students.

Variable n (%)
<25 74 (78.7)
Age
>25 20 (21.3)
Male 38 (49.4)
Sex
Female 39 (50.6)
Underweight 13 (17.1)
Normal 43 (56.6)
BMI .
Overweight 11 (14.5)
Obese 9 (11.8)
First 22 (28.5)
second 11 (14.3)
Year of study Third 18 (23.4)
Fourth 16 (20.8)
Fifth—seventh 10 (13.0)
Low 1(1.3)
Stress level Moderate 47 (61.0)
High 29 (37.7)
Stress attributed to COVID-19 Yes 50 (64.9)
No 27 (35.1)
Low 15 (19.5)
Self-reported stress classification during pandemic High 35 (45.5)
No change 27 (35.0)
Low emotional eating 20 (26.0)
High emotional eating 57 (74.0)
Eating behaviors L(.)w restri.cted eati.ng 30 (39.0)
High restricted eating 47 (61.0)
Low uncontrolled eating 27 (35.1)
High uncontrolled eating 50 (64.9)
Mild 28 (36.4)
GAD Moderate 25 (32.5)
Severe 24 (31.1)
Worse 19 (24.7)
COVID-19 influence on academic performance B.etter 13 (16.9)
Indifferent 34 (44.2)
No change 11 (14.3)
Healthier 26 (33.8)
Diet alterations during COVID-19 Less healthier 11 (14.3)
No change 40 (52.0)
Diet alteration due to COVID-19 Altered diet 37 (48.0)
No change 40 (52.0)
. Yes 44 (57.0)
GAD attributed to COVID-19 No 33 (43.0)
Less anxiety 12 (16.0)
COVID-19 influenced GAD classification More anxiety 32 (42.0)

No change 33 (43.0)




Advances in Public Health

TasLE 2: Risk of COVID-19 induced stress and its impact on mental health, food intake, and dietary behaviors of Ghanaian university

students.
Variable OR (CI) P value
<25 1.59 (0.52, 4.90) 0.4155
Age
>25
Male 0.52 (0.20, 1.34) 0.1734
Sex
Female
Underweight 0.86 (0.24, 3.09) 0.8331
BMI Overweight 1.43 (0.33, 6.20) 0.4675
Obese 0.67 (0.15, 2.87) 0.527
Normal
Low emotional eating 1.40 (0.47, 4.20) 0.5484
High emotional eating
. . Low restricted eating 0.45 (0.17, 1.18) 0.1042
Eating behaviors . . .
High restricted eating
Low uncontrolled eating 3.59 (1.17, 11.01) 0.0258
High uncontrolled eating
Mild 0.27 (0.08, 0.88) 0.0082
GAD Moderate 1.06 (0.29, 3.88) 0.2008
Severe
Healthier 2.01 (0.69, 5.85) 0.5379
Diet alteration due to COVID-19 Less healthier 1.97 (0.45, 8.55) 0.6508
No change
Worse 7.56 (1.51, 37.89) 0.0304
COVID-19 influence on academic performance B.etter 2.96 (0.69, 12.70) 04896
Indifferent 0.74 (0.19, 2.90) 0.0563
No change

negative impact on mental health among university students
[39, 40, 47].

COVID-19 changed education dramatically in Ghana
and across the globe, whereby teaching is undertaken either
in restricted classroom environment or remotely on digital
platforms [6, 7]. Though previous research works indicate
that academic-related stress can reduce academic achieve-
ment, COVID-19 posed an additional stressor related to
academic demands. Yet little is known about its impact on
academic performance in Ghana especially in the northern
belt of Ghana. In this study, reports on academic perfor-
mance were mixed with a good number indicating that their
performance was negatively influenced by COVID-19. There
was a significant relationship between COVID-19-related
stress and academic performance. Students who reported
worse academic performance had higher odds of being
stressed due to COVID-19 pandemic compared to students
who reported no change to their academic performance. Our
findings are similar to an earlier study which indicated mixed
findings and higher odds for decrease academic performance
due to the impact of COVID-19 pandemic among university
students [48]. Our findings suggest that COVID-19 did not
only affect mental health, diet alterations, and eating beha-
viors but also affect students’ academic performances.

This study is not without weaknesses and merits. The
strengths of this study include its methodological approach

which measured exposure and outcome variables simulta-
neously. To the best of the authors’ knowledge, this is among
the few studies to specifically investigate the impact of
COVID-19 pandemic on students’ diet alteration, dietary
behavior, mental health, and academic performance in
Ghana. The study was carried out during the COVID-19
pandemic, a period of increased stress, which provides a
distinctive viewpoint. We acknowledge some weaknesses in
this study. The study was carried out at one public institution
in Ghana using a convenience sample, and given the small
sample size, it is possible that it does not accurately reflect the
whole student population in Ghana. The scope of this study
did not cater for participants who had or experienced
COVID-19 infections, though the impact of COVID-19
might have been different for infected students as compared
to students who only experienced the stress associated with
the pandemic. Additionally, though the age brackets of par-
ticipants are typical for undergraduate students in the uni-
versity, the students’ age bracket is narrow. As such, the
study’s findings may not accurately reflect the Ghanaian
student population.

6. Conclusion

All the students in this study had various degrees of stress, ill
mental health, and problematic eating behaviors. About six



out of every 10 students experienced stress induced by the
COVID-19 pandemic. COVID-19 made students to alter
their diets, nearly half of the students altered their diets.
Majority of the students were also engaged in problematic
eating behaviors. Additionally, academic performance of stu-
dents was heavily influenced: students who reported worse
academic performance were about eight times more likely to
be stressed due to the COVID-19 pandemic compared to
students who reported no change to their academic perfor-
mance. Our findings suggest that students of UDS experience
variety of pressures which were compounded by COVID-19
pandemic. There is a need for programs that improve stress
levels, mental health, and food intake in the university set-
ting. Further studies in relation to pandemics and stress
levels among university students in Ghana should be con-
ducted in a much larger population for generalization.
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