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ABSTRACT

Introduction: The COVID-19 pandemic and the restrictions from routine life habits had a tremendous impact on psycho-
logical and physical health of youth. It is known that stress, anxiety and depression can be associated with the develop-
ment of gastrointestinal (Gl) symptoms and known to exacerbate present Gl symptoms. The pandemic has forced many
changes in the behavior of student population such as the studying in an asocial environment. The aim of this study was
to examine and quantify the influence of stress onto the quality of life and GI symptoms in the student population in
Bosnia and Herzegovina (B&H), before and during the pandemic lockdown.

Methods: A total of 279 students from B&H were assessed for their Gl and emotional status in pre-COVID period and
during the COVID period using validated instruments: Gl symptom rating scale (GSRS), Visceral Sensitivity Index, and the
Patient Health Questionnaire 15-item Somatic Symptom Severity Scale.

Results: The results showed that moderate and severe Gl symptoms were more frequently present among student pop-
ulation at the time of the pandemic than in period before pandemic. The most pronounced symptoms were bloating
syndrome and abdominal pain syndrome according to the GSRS.

Conclusions: We concluded that concern for one’s health and changed way of life are directly related to a worsening of
the symptoms of Gl disorders in the student population. Further research should go in the direction of early prevention

of Gl disorders that take root in early youth and later develop into chronic forms.
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INTRODUCTION

The student population represents the healthiest segment
of the society, but in recent years, there has been a constant
increase in the morbidity and mortality among students
as well as of chronic diseases and disorders, deformities,
growth and development disorders, injuries, and mental
health problems (1). So called” academic stress” can leave
serious and long-term consequences including diverse
gastrointestinal (GI) disorders that are increasingly associ-
ated with populations exposed to stress (2,3). Students are
exposed to stress almost every day and especially during the
examination periods (2-5).

Many people suffering from different GI problems
state that the worsening of symptoms is associated with
their exposure to psychological distress. At present, it is
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is properly cited.

confirmed that psychological factors such as stress, anxiety,
or depression are genuinely important in the development
of disorders of GI physiological functioning (3). These psy-
chological factors may be considered rather as cofounding
risk factors, than causative. They can, together with social
conditions and early life events, make GI disorders worse
and define the onset and severity of GI illness as well as
its clinical outcome (4). The interaction of environmental
factors and genetics, also known as G x E interaction, may
influence on occurrence and outcomes of depression (5).
Thus, it is very important to discover the effects of genes in
so-called environmental pathogens such as traumatic and
stressful life experiences (5). Caspi et al. confirmed, in their
study, that G x E interaction they analyzed, extends to the
natural development of depression, posing 5-HTT gene as
a good candidate gene for investigating in stressful condi-
tions mentioned above (5).

The COVID-19 pandemic has changed global everyday
life and the life of students. During this time, lectures and
examinations were conducted mostly online. The interac-
tion with teachers and peers is much different now and as
such leads to discomfort and causes overall uncertainty.
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These changes in the way of studying are very stressful, as
something new to what students were used to. In general,
there are observations suggest that during this pandemic
time, many people exhibited various stress-or anxiety-re-
lated responses (6). Recently, Kamp et al. (2021) reported
correlation of COVID-19 pandemic with increased self-re-
ported psychological distress and GI symptoms among indi-
viduals with irritable bowel syndrome (IBS) and comorbid
anxiety and/or depression (7). The study of Alzahrani et al.
(2020) showed that pandemic stress exacerbated symp-
toms of patients with IBS and impacted their activities of
daily life (8). Moreover, Abenavoli et al. (2021) detected an
increase of GI symptoms during the lockdown period in a
population of medical students that may, as they suggested,
be correlated to changed dietary habits and anxiety state
due to a concern for one’s health (9). Furthermore, there are
results of some studies that have shown that various factors
which are results of prevention and control measures had
negative effects on students’ mental health and health in
general in the COVID-19 pandemic (10,11).

In this study, we analyzed self-reported stress-induced
GI symptoms in the student population of Bosnia and
Herzegovina (B&H) in the examination periods, before
and during COVID-19 pandemic to find out whether it
makes sense to investigate more deeply the effect of stress
as a non-genetic factor on neurogastric disorders, and to
determine the genetic predisposition for GI disorders trig-
gered by stress.

METHODS

A total of 279 students from the University of Sarajevo,
B&H, volunteered to participate in the study. This sam-
ple is nationally representative, as students were randomly
recruited and come from different parts of B&H. All stu-
dents participated in the study after providing written
informed consent. The study was conducted in the aca-
demic years 2015/2016, 2016/2017 (before COVID), and
2020/2021 (COVID). The first group included students
surveyed in the 2016 winter examination period and the
2017 summer examination period, and the second group
included students in the 2021 winter examination period
during the COVID-19 pandemic, when lectures and
examinations were conducted online. There is no overlap
between groups 1 and 2. Ethical approval for this study was
granted by the Ethics Committee of University of Sarajevo-
Institute of Genetic Engineering and Biotechnology.

All subjects completed basic personal information as well
as self-assessment standardized tools for stress-induced GI
symptoms including the GI symptom rating scale (GSRS),
visceral sensitivity index (VSI), and the Patient Health
Questionnaire 15-item (PHQ-15) Somatic Symptom
Severity Scale (PHQ-15). All questionnaires were pre-
viously translated and back-translated for English and
Bosnian language (12).

The GSRS, as a 13 point Likert scale, combines five symp-
tom clusters: Reflux, abdominal pain, indigestion, diarrhea,
and constipation. The GSRS is well-documented as reliable
and valid, and norm values for a general population are
available. The original interview-based questionnaire was
modified to become a self-administrated questionnaire (13).
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According to Chahal-Kummen et al. (2018), a total score
more or equal than 3 was used as a cut-off value for deter-
mination of symptom (14).

The VSI, a 15-item scale, demonstrates excellent reliability
as well as good content, convergent, divergent, and predic-
tive validity (15). Total scores ranged from 0 (no Gl-specific
anxiety) to 75 (severe Gl-specific anxiety). According to
Labus et al. 2007, we used 38 as the cut-off value, because
patients with diagnosed IBS from that study had 38 and
more as a VSI result score (16).

The PHQ-15, a 15 point Likert scale, is a valid and mod-
erately reliable questionnaire for the detection of patients
in a primary care setting at risk for somatization disorders.
The total PHQ-15 score ranges from 0 to 30 and scores of
25, 210, 215 represent mild, moderate, and severe levels of
somatization (17-19). For prevalence determination, 10 as
a cutoff value was used in this questionnaire because the
range of 10 up to 30 was noted as the medium and high
somatic symptom severity by Kroenke et al. (2002) (17).

Descriptive statistics was performed in Excel and it was
presented as means * standard deviations (SD), along with
95% confidence intervals. For the quantitative statistics, we
performed Mann—Whitney in the Past 4.3 (20).

RESULTS

In this study, the total number of subjects included before
the COVID pandemic (Group 1) and during COVID pan-
demic (Group 2) who participated was 279, including 71%
of female and 29% of male, aged from 18 to 44 (22.96 +
4.21). The demographic data for the present study partic-
ipants are summarized in Table 1. Of the total number of
study participants, 3.94% had previously been diagnosed
with a GI disorder, including Morbus Crohn disease, gas-
troesophageal reflux disease, inflammation of the small
intestine (enteritis), and gastritis. They were excluded from
further analyses. All analyzed subjects filled all three ques-
tionnaires completely (Table 2).

From the results of three questionnaires, it is evident that
moderate and severe symptoms are more pronounced in
the group of students examined during the COVID-19

TABLE 1. Distribution of subjects’ number, sex, and age into two
subjected groups

Groups Subjects (n) Sex Age

F (%) M (%) Min Max
Total 279 7 29 18 44
Group 1 193 64.3 35.7 18 44
Group 2 86 87 13 18 38

N: Number, F: Female, M: Male, Min: Minimum, Max: Maximum

TABLE 2. Description of questionnaires filled by all participants
and according to subgroups (Data are expressed as: Mean+SD
[95% confidence interval])

Groups GSRS VS| PHQ-15

Total 1.93+0.96 72.00+16.08 7.50+4.71
Group 1 1.7540.77 72.40+16.69 6.99+4.56
Group 2 2.36+1.21 71.24+14.60 8.62+4.83

GSRS: Gastrointestinal symptom rating scale, VSI: Visceral sensitivity
index, PHQ-15: Patient health questionnaire 15-item somatic symptom
severity scale
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pandemic (Table 2 and Figure 1). The scores were signifi-
cantly higher for the Group 2 than for the Group 1 on the
GSRS (z=4.8801, p < 0.001) and the PHQ-15 (z = 2.003,
p=0.045172). However, there was no significant difference
in the total VSI (z = 0.80704, p = 0.41964) score. Within
the GSRS questionnaire, bloating syndrome (average
value = 2.91) and abdominal pain syndrome (average value
2.69) are the most pronounced in the Group 2.

Our results point out the effect of stress as a non-genetic
factor on neuro-GlI disorders and that could be the basis for
further determining genetic contribution or predisposition
for stress or even their interaction in predisposing to GI dis-
orders. Determination of non-genetic and genetic factors
both together could facilitate early prevention of neuro-GI
disorders in the youth.

DISCUSSION

COVID-19 pandemic has a huge impact on the way and
the quality of human life. Lockdown period and various
measures such as the social distancing, isolation, and quar-
antine during the pandemic have limited social and physical
activities of the population leading to increased prevalence
of different mental disorders (21). Association of psycho-
logical distress with the consequences of the COVID-19
pandemic and suppression measures was also proven (22).
Many studies confirmed that psychological distress and cer-
tain stressful life events can deeply influence GI disorders
symptoms and the onset of associated anxiety (23).

Reports from the literature highlight how the prevalence of
GI symptoms is significantly higher during the COVID-19
pandemic than in the previous year under normal circum-
stances (24). In addition, an increase of GI symptoms
during the lockdown period in a population of medical stu-
dents was detected (9). Similarly, results of our study showed
that moderate and severe self-reported stress-induced GI
symptoms are more pronounced in the group of students
examined during the COVID-19 pandemic (Group 2)
than in the group examined before (Group 1). In particu-
lar, scores were significantly higher for the Group 2 than for
the Group 1 on the two questionnaires, the GSRS and the
PHQ-15, respectively. These results suggest that the medium

and high somatic symptom severity is more present among
the second group subjects, raising also a bloating syndrome
and abdominal pain syndrome as the most pronounced in
the second group within the GSRS questionnaire (Table 3).
No significant difference was observed in the total VSI score

which is actually a measure of GI symptom-specific anxiety
(GSA) which stems from fear of GI symptoms (25).

Stress is a well-known factor in the alterations of the brain-
gut axis leading to various GI symptoms (3) what has been
proven to be common in the student population during
the stressful periods (2). Furthermore, our results and the
results of other studies confirmed that younger people are
more likely to experience anxiety, depression, and psycho-
logical abnormalities (26,27) as well as increase of different
GI symptoms (9) under the COVID-19 pandemic com-
pared to normal conditions. Precisely, higher anxiety and
depression scores were measured during pandemic (26)
and Impact of Event Scale indicated that majority of
queried people felt horrified and apprehensive due to the
pandemic (27). Furthermore, results of web-based survey
related to GI symptoms and anxiety state during pandemic
showed that in a population of medical students, GI symp-
toms increased due to concern for one’s health (9). The data
presented emphasize the role of stress related to the pan-
demic. It can be concluded that concern for one’s health
and changed way of life are directly related to a worsening
of the symptoms of GI disorders in the student population.

Our research showed significantly higher scores of the VSI
questionnaire related to everyday thinking about the pos-
sible occurrence of GI problems and consequent anxiety
and disruption of daily activities compared to GSRS and
PHQ-15 questionnaires related to the frequency of objec-
tive GI symptoms. Our results are in accordance with other
studies showing that people are more fearful for their health
during the COVID pandemic compared to pre-COVID
period (26,28). Despite psychological factors may influ-
ence the occurrence and exacerbation of GI symptoms, part
of the results of our study (VSI compared to GSRS and
PHQ-15) indicate also that genetic factors could play a key
role in the occurrence of GI problems within a population
exposed to an equal amount of psychological pressure.

\
CovID 0.962
pre-COVID 0.979
\
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FIGURE 1. Frequency of symptom’s levels set by cutoff values (three for GSRS, 38 for VSI, and 10 for PHQ-15) within the study groups,

Group 1 (pre-COVID time) and Group 2 (COVID time).

TABLE 3. GSRS scores according to different gastronintestinal syndromes

Groups Abdominal pain syndrome Bloating syndrome Constipation syndrome Diarrhea syndrome Satiety syndrome
Group 1 1.97 2.12 1.66 1.51 1.58
Group 2 2.69 291 210 1.92 2.36

GSRS: Gastrointestinal symptom rating scale
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CONCLUSIONS

This paper is a pilot study in which we found that it

makes sense to investigate more deeply the effect of stress

as a non-genetic factor on neurogastric disorders, and to

determine the genetic predisposition to stress causing GI

disorders. Further research should go in the direction of

early prevention of GI disorders that take place in early

youth and later develop into chronic forms. Herein, close

monitoring of psychological and physical health status

as well as various behavioral modification could be very

helpful.
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