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Abstract
F unctiona l g a s tro in te s tin a l d iso rd e rs  are e x tre m e ly  co m m o n  in th e  p o p u la tio n . E p id e m io lo g ic a l 
s tu d ie s  d e m o n s tra te  a h ig h e r p re va le n ce  o f  an x ie ty  and d e p re ss io n  in p a tie n ts  w ith  fu n c tio n a l 
dysp e ps ia  than  in h e a lth y  in d iv id u a ls , p o ss ib ly  in d ic a tin g  an in trins ic  ro le  o f  these  p sych ia tric  
d iso rd e rs  in th e  e tio p a th o g e n e s is . This c ross-sec tiona l s tu d y  in c lu d e d  669 firs t-  to  fo u rth -y e a r 
m ed ica l s tu d e n ts  a t O m sk  S ta te  M ed ica l U n ive rs ity . T he  s tu d y  revea led  a h igh  p re va le n ce  o f 
d e p re ss io n  a m o n g  m ed ica l s tu d en ts , s ig n ific a n tly  e x c e e d in g  th e  ave rage  p o p u la tio n  da ta . A n  
e x tre m e ly  h igh  p re va le n ce  o f  u n d ia g n o s e d  g a s tro in te s tin a l p a th o lo g y  w as fo u n d  a m o n g  yo u n g  
p e o p le  re ce iv ing  h ig h e r m ed ica l e d u ca tio n . T he  e x tre m e ly  h igh  p re va le n ce  o f  G l synd rom es 
c o m b in e d  w ith  d e p re ss io n  revea led  in th e  s tu d y  req u ire s  a c o m p re h e n s ive  s tu d y  in o rd e r  to  
establish the leading causes of this association.
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In troduction

According to  epidenniological studies, about half o f 
the population in deve loped countries has 
com plaints associated w ith functional 
gastrointestinal d isorders (Mykletun et al., 2010). A  
meta-analysis by Levy et al. notes tha t patients with 
functional gastrointestinal d isorders have levels o f 
anxiety and depression interm ediate between 
psychiatric patient groups and healthy person 
groups (Levy e t al., 2006). A  num ber o f researchers 
believe tha t a significant p roportion  o f patients with 
functional gastrointestinal d isorders require mental 
status correction (E, 2015; Mahov, Romasenko, & 
Turko, 2007). Also, therapy fo r this category o f 
patients is often com plica ted by low adherence to 
trea tm ent (E, 2015; N ikolaev &  Martynov, 2020).
An association between the mental status o f 
patients and the prevalence o f gastrointestinal 
diseases has now been shown (Van O udenhove & 
Aziz, 2013). Epidem io logica l studies dem onstrate a 
h igher prevalence o f anxiety and depression in 
patients w ith functional dyspepsia than in healthy 
adults, which, according to  Henningsen et al., 
indicates an intrinsic role o f these mental d isorders 
in the e tiopathogenesis o f functional dyspepsia 
(Henningsen, Z immermann, & Sattel, 2003). 
Epidem io logica l evidence also suggests a role for 
personality traits, stressful life events in general 
(particularly episodes o f sexual and physical abuse), 
and o ther psychosocial factors in functional 
dyspepsia (Hui, Shiu, & Lam, 1991; Koloski, Talley, 
& Boyce, 2005).
Coen e t al. (2008); Coen e t al. (2011) 
pathophysio logica l studies suggest that 
psychosocial factors and psychiatric d isorders may 
play a role in functional gastrointestinal disorders

by m odulating the processing o f a fferent and 
efferent visceral signals in the brain. Accord ing to  
Van O udenhove et al. (2012) and colleagues, the 
autonom ic nervous system and the hormonal 
stressor system are im portant brain interfaces 
through which psychosocial factors and mental 
illness can influence gastrointestinal m otor 
function.
A  1992 study by W alker, Katon, Jemelka, and Roy- 
Byrne (1992) tha t included 18,571 patients found 
tha t m edically unexplained gastrointestinal 
sym ptom s at the tim e had a high prevalence in the 
general population (6-25%). Com pared to  those 
who reported no gastrointestinal symptoms, 
subjects who reported at least one o f these 
symptoms were m ultip ly  more likely to  have also 
experienced episodes o f m ajor depression, panic 
attacks, or agoraphobia during the ir lifetim e. 
Subjects w ith tw o gastrointestinal sym ptom s had 
even higher lifetim e rates. Rates o f affective and 
anxiety d isorders in the general population were 
h igher in subjects w ith gastrointestinal symptoms 
com pared to  subjects w ithou t gastrointestinal 
sym ptom s (MA, V, V, & V, 2020; North, Hong, & 
Alpers, 2007).
Medical education is one o f the most em otionally 
stressful and d ifficu lt, and therefore a deta iled  
consideration o f the category o f medical students 
allows us to  identify the spectrum o f anxiety and 
depression and try to  establish the ir relationship 
w ith the severity o f gastrointestinal pathology 
symptoms. In add ition, a peculiarity o f studying the 
structure o f this phenom enon among students is 
the absence o f a significant baggage o f 
concom itant somatic diseases. Undoubted ly, o ther 
factors such as smoking, alcohol consum ption, 
irregular and unbalanced d ie t can also influence
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the state o f d igestive organs (Kyrkou e t al., 2018; 
M, N ,& J u , 2019).
This study is aimed to  investigate the structure o f 
gastrointestinal syndromes and to  find associations 
between them  and the psychological status o f 
medical students. The determ ination o f the 
relationship between the level o f depression and 
distressing somatic symptoms can become the 
basis fo r the deve lopm ent o f add itiona l m ethods o f 
correction o f these conditions and im provem ent o f 
the qua lity o f life.

M aterials and M ethods

An open single-center cross-sectional study 
included 669 students o f the Medical Faculty o f the 
Omsk State Medical University in years I - IV, aged 
1 7 - 3 8  (mean age 19.8 ± 1.8 years), including 229 
men aged 17 - 35 (mean age 19.9 ± 1.9 years) and 
440 wom en aged 1 7 - 3 8  (mean age 19.7 ± 1.7 
years). The deta iled  sex and age structure o f the 
sample is presented in Table 1.

Table 1. Sex and age structure o f the sample
Year of 
Study

All respondents Male Female

1 N u m b e r o f  resp o n d e n ts 191 61 130
Age, years 17-23 (18 .3±1 .2 ) 17-23  (18 .3 ± 1 .2 ) 17 -23  (18 .3±1 .2 )
N u m b e r o f  re sp o n d e n ts 101 52 49

Age, years 18-23 (19 .2±0 .9 ) 18-23  (19 .4 ± 0 .9 ) 18-22 (18 .9±0 .8 )
N u m b e r o f  resp o n d e n ts 158 45 113
Age, years 18-38 (20.1 ±1 .8 ) 19-25  (20.1 ±1 .2 ) 18-38 (20.1 ±2 .0)
N u m b e r o f  resp o n d e n ts 219 71 148
A g e , years 20-35  (21 .2±1 .4 ) 2 0 -35  (21 .2 ± 2 .0 ) 20 -27  (21 .1±1 .0 )

Age: min-max case (mean ± standard deviation)

Am ong concom itant pathologies the most 
frequent were: refractive disorders - 58
respondents (9%) and chronic tonsillitis  - 29 
respondents (4%). Gastrointestinal diseases were 
reported by 8 respondents (1.2%). Normal body 
w e igh t (BMI 18.5 - 24.9 kg/m) was noted in 479 
(71.6%) respondents, overw eight and obesity were 
recorded in 92 (13.7%) respondents, low body 
w e igh t in 98 (14.7%) respondents.
The Beck Depression Scale was used to  assess the 
presence and severity o f depression (AT, WY, & K, 
1974). The questionnaire includes 21 categories o f 
sym ptom s and complaints, each o f which consists 
o f 4-5 statements corresponding to  specific 
manifestations o f depression. Each item on the 
scale is scored from  0 to  3, depending  on the 
severity o f the sym ptom . A  score o f 10 on the scale 
was considered to  be the m inimum level o f 
depression. A  score o f 10 to  15 corresponded to 
m ild depression, 16 to  20 to  m oderate depression, 
21 to  30 to  severe depression, and more than 30 to  
heavy depression.
The Gastrointestinal Symptom Rating Scale (GSRS) 
was used to  assess the severity o f gastrointestinal 
symptoms, which allowed verifying the presence o f 
diarrheal, dyspeptic, constipation, reflux and 
abdom inal pain syndromes (Beck, Rial, & Rickels, 
1974; Coen e t al., 2009). The presence o f one or 
another syndrome was indicated by a score o f 2 or 
more.
Statistical data processing was perform ed using 
Stat Soft Statistica fo r W indows software package. 
Student's t-test was used fo r statistical analysis, if 
the d istribu tion  in the samples m et the 
requirem ents o f param etric study. A lternatively, 
nonparam etric m ethods (Pearson, Kolm ogorov- 
Smirnov, W ald-W olfow itz runs test, M ann-W hitney

U test) were used. The level o f significance a was 
defined as a p robab ility  o f less than 0.05.

Results

Half o f the students (51.3%) showed signs o f 
depression o f varying severity (Fig. 1). O f note is 
the revealed prevalence o f m oderate, severe, and 
heavy degrees o f depression, which toge ther 
accounted fo r a quarter o f the respondents.

W ithou t depression
■ M ild  depression
E M oderate depression
■ Severe depression

■ Heavy depression

Fig. 7. P reva lence  a n d  s e ve rity  o f  d e p re ss io n  in the  
g e n e ra l sam p le .
The average level o f depression severity in the 
sample was 11.5±8.5 Beck scores and was 
significantly higher in women com pared to  men 
(11.9±8.1 vs. 10.7±9 scores, p=0.01; Mann- 
W hitney U test).
A  gender analysis o f the expression o f depression 
at d iffe ren t stages o f study revealed tha t a 
statistically significant increase in the expression o f 
depression in women com pared to  men persisted 
in years 1, 3 and 4 (13.16±7.94 vs. 10.85±9.48 
points, p=0.03. Student's t-test; 13.49±8.95 versus 
11.33±7.41 scores, p=0.038. Student's t-test; 
9.54±7.91 versus 7.32±6.45, p=0.021, Student's t- 
test, respectively), while no significant differences 
in depression m anifestation between men and



wonnen were found in Year 2 (11.8±5.94 versus 
11,58±10.5, scores p>0.05, Student's t-test).
In the general sannple, the severity o f depression in ..
nnedical university students had nnaxinnum values at 
1 (12.43±8.5 points; p=0.03; Student's t-test) and 3 | ‘
(12.87±8.57 points; p=0.04; Student's t-test) years |  ^
o f study, w ith a downward trend in depression 
severity in years 2 (11.68±8.57 points; p=0.03; .
S tudent's t-test) and 4 (9.57±8.07 points; p=0.04; ...
S tu d e n t 's  t -te s t) , re s p e c tiv e ly  (F ig . 2). Fig. 2. S everity  o f  d e p re ss io n  in re s p o n d e n ts  a t d if fe re n t

leve ls o f  e d u ca tio n .

Two-th irds o f the respondents (64.4%) according to 
the questionnaire have at least 1 syndrome o f 
gastrointestinal tract disorders, the nnost frequently 
recorded were abdonninal pain syndrome, 
dyspeptic and reflux syndromes. The structure is 
presented in Table 2.

T a b le  2. P revalence o f gastro intestina l syndrom es in th e  g en era l sam ple  o f respondents

Syndrom e All respondents , n u m b e r  

(%)
M ale , n u m b e r (%) F em ale , n u m b e r {%)

D ia rrhea l syn d ro m e 55 (8.2) 26 (3.9) 29 (4.3)

D ys p e p tic  syn d ro m e 239 (35.7) 72 (10.8) 167 (24.9)

C o n s tip a tio n  syn d ro m e 63 (9.4) 23 (3.4) 40  (6.0)

Reflux syn d ro m e 127 (19.0) 45 (6.7) 82 (12.3)

A b d o m in a l pa in 341 (51.0) 9 6 (1 4 .4 ) 245 (36.6)

1 gastrointestinal syndrome was found in 188 
respondents (28.1%), a com bination o f 2 
syndromes in 133 respondents (20.0%), a 
com bination o f 3 syndromes in 79 respondents 
(11.8%), a com bination o f 4 syndromes in 20 
respondents (3.0%), and a com bination o f all 5 
syndromes in 11 respondents (1.6%). Table 2 
clearly shows tha t the incidence o f the absolute 
m ajority o f gastrointestinal syndromes is h igher in 
women.
In an analysis o f psychoem otional background in 
individuals w ithou t gastrointestinal disorders, the 
mean Beck test score d id  not reach the level o f 
d iagnosable depression and was significantly lower 
than in those w ith sym ptom s o f d igestive tract 
d isorders (7.4±6.5 points vs. 13.3±8.9 points, 
p=0 .01 ; Student's t-test).
When studying the structure o f this phenom enon, 
a steady trend toward an increase in the severity o f 
depression manifestations was noted w ith an 
increase in the num ber o f gastrointestinal tract 
lesion syndromes up to  4 syndromes (Fig. 3).

Student's t-test
  p<0,0S
  p>0,05

Fig. 3. D ep re ss io n  se ve rity  in re s p o n d e n ts  w ith  d if fe re n t  
n u m b e rs  o f  g a s tro in te s tin a l syndrom es.

When analyzing the structure o f this phenom enon 
by gender, it was found tha t both men and women 
had a significant increase in the severity o f 
depression depending  on the presence and 
num ber o f gastrointestinal syndromes. Thus, it was 
marked tha t m anifestation o f depression 
significantly increased in the presence o f at least 
one gastointestinal syndrome (10.10±6.79 points in 
males, p<0.01 , Student's t-test; 10.8±8.72 points in 
wom en, p<0.01. S tudent's t-test) and tends to 
increase up to  3 syndromes in men (18.8±10.64 
points, p<0.01. Student's t-test), and up to  4 
syndromes in wom en (21 ±10.07 points, p=0.01; 
S tudent's t-test).
An analysis o f the relationship between depression 
and the presence o f separate syndromes revealed 
tha t the greatest degree o f depression was 
observed in respondents w ith reflux (17.2±12.27 
points) and constipation (15.0±10.1 points) 
syndromes (p<0.01; M ann-W hitney U test). 
Respondents w ith dyspeptic syndrome had 
significantly lower level o f depression than 
respondents w ithou t gastrointestinal dysfunction 
(14.1±8.8 vs. 8 .1±6.4  points, p=0.01; W ald- 
W olfow itz  runs test).
Level o f m anifestation o f depression was 
significantly h igher in respondents w ith abdom inal 
pain com pared to  respondents w ithout 
gastrointestinal dysfunction (11.1 ±8.9 vs. 8.1 ±6.4 
points, p<0.01; W ald-W olfow itz runs test).
Analysis o f occurrence o f depression in subjects 
w ith various gastrointestinal syndromes is 
presented in Fig. 4. Reflux and constipation 
syndromes appeared to  have the highest



prevalence among respondents w ith depression 
(X 2=13 .17 ,  p<0.01 ;x2=7.61 , p=0.054, Pearson).

Abdominal pain

Reflux syndrome

C ons tipa tion  syndrom e

Dybpeptic syndrome

Diarrhea l syndrom e

■ WKhout depression

Fig. 4. P reva lence  o f  g a s tro in te s tin a l syn d ro m e s  in 
re s p o n d e n ts  w ith  a n d  w ith o u t dep re ss io n

Discussion

A  high prevalence o f depression (half o f the 
students) was revealed among the medical 
students, which significantly exceeds the average 
population level (2-30%). Signs o f depression are 
registered significantly more often and more 
severely in wom en, tha t agrees w ith the global 
evidence (Kulich et al., 2008).
The detected negative dynamics o f the severity o f 
the manifestations o f depression in the 1 st and 3rd 
year requires an analysis o f the causes, but 
em pirically the most likely reason is the com plexity 
o f educational program s at these levels o f 
education.
The study revealed an extrem ely high prevalence 
o f undiagnosed gastrointestinal pathology among 
young people  pursuing higher medical education. 
Two th irds o f the respondents in our study had at 
least one gastrointestinal syndrome, while only 
1.2% o f the respondents reported having an 
established diagnosis. Am ong the most frequently 
reported gastrointestinal syndromes are abdom inal 
pain syndrome, dyspeptic and reflux syndrome, 
ind icating a p redom inant lesion o f the upper 
d igestive tract in medical students.
O ur analysis o f the association o f psycho-emotional 
status and gastrointestinal lesions clearly 
dem onstrated some regularities. Thus, in 
individuals w ithou t gastrointestinal patho logy 
syndromes depression was detected less 
frequently.
The relationship between mental status and 
digestive function showed a steady increasing 
trend in m anifestation o f depression with 
increasing severity o f gastrointestinal lesions. The 
most prom inent was a d irect link o f depression 
severity w ith reflux and constipation syndromes, 
which dem ands further investigation and could be 
explained by d iffe ren t influence o f the autonom ic 
nervous system departm ents on gastrointestinal 
function.

Conclusion

The extrem ely high prevalence o f gastrointestinal 
lesion syndromes com bined w ith depression, 
revealed in the study, requires a comprehensive 
study to  identify  the leading causes o f such 
association. It can serve as a basis fo r fu rther choice 
o f optim al m anagem ent decisions, including 
strengthening o f psychoprophylactic measures 
among medical students, optim ization o f 
educational programs, schedule, organization o f 
accessible and h igh-quality nutrition and 
extracurricular activities, organization o f screening 
o f depression and gastrointestinal diseases during 
medical exam inations o f students.
The confirm ed relationship between interstitial 
sym ptom s and depression emphasizes the need to  
use psychocorrection as a means o f preventing and 
treating depression-related gastrointestinal 
pathology.
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