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Abstract

The aim of the study was to compare the results of primary syndromic diagnosis of diseases of the upper gastrointestinal tract
using the gastroenterological module of the computer program “Electronic polyclinic” and the validated questionnaire GSRS. The
material of the study was 20 patients with non-neoplastic diseases of the upper gastrointestinal tract and the control group consisted
of 20 persons who were recognized as healthy according to the results of the medical examination of certain groups of the adult
population on the basis of the Ministry of Health’s order of the Russian Federation dated October 26,2017 No. 869 n. All respondents
were interviewed using 2 questionnaires: GSRS and the gastroenterological module of the interactive system “Electronic Polyclinic”.
Statistical analysis of the results was performed using the software package Statistica 10.0. Despite the slightly greater sensitivity
of some symptoms of diseases of the upper gastrointestinal tract, obtained during an interactive examination using the computer
program “Electronic polyclinic” than when using the GSRS questionnaire, the accuracy of their assessment was low (30 - 55%). Due
to the syndromic principle, the accuracy of the diagnostic process has increased, to a greater extent when using the automated sys-
tem “Electronic Polyclinic”: the sensitivity of the method was 80% and the specificity - 90%; when using the GSRS questionnaire, the
operating characteristics were 65% and 75%, respectively. According to the results obtained, a conclusion was made about a higher
effectiveness of primary syndromic diagnosis when using the gastroenterological module of the computer program “Electronic Poly-
clinic” in comparison with the use of the GSRS questionnaire due to an increase in the number of detailed symptom-questions in the

interactive questionnaire, up to 15 within one syndrome, taking into account the coefficients of significance every symptom.

Keywords: Questionnaires in Gastroenterological Diseases; Risk Factors; Clinical and Functional Status; Symptom Detailing; Syn-

dromic Diagnosis

Abbreviations Introduction

GERD: Gastroesophageal Reflux Disease; GSRS: Gastrointestinal An interview is an inexpensive and effective method of examin-

Symptom Rating Scale; Me: Median; Se: Sensitivity; Sp: Specificity ing a patient and making a preliminary diagnosis, but a detailed
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interview takes a significant amount of the doctor’s time. In the
medical practice of many countries, questionnaires are issued to
the patient before being examined by a doctor. Based on the results
of the survey, using questionnaires, the need for further examina-

tion of the patient is determined.

There are many different questionnaires, scales, calculators for
identifying risk factors for diseases, assessing the patient quality of

life, the severity of certain symptoms, stages of diseases, etc.

Improvement of the survey methodology determines the need
for the emergence of additional interactive technologies [1], which
would allow, and to preserve its dignity - the ability to study in de-
tail the entire range of possible problems with human health, and
to reduce the time of its execution, thereby eliminating a significant
drawback of this method.

The complex system of assistance to a doctor in making a clini-
cal decision “Electronic polyclinic” (Certificate of state registration
No 2012614202) [5] meets the principles of interactivity and auto-
mation of the preliminary diagnostic process. One of its seven mod-
ules is gastroenterological. A number of publications contain data
on the effectiveness of its use [15], but the possibilities of its wide

application in practice require further study.

Among the questionnaires of the gastroenterological profile,
20 scales are proposed for assessing the clinical symptoms of gas-
troesophageal reflux disease (GERD), 12 of which are specific for
GERD, and 8 scales are used to assess various gastroenterological
diseases (including GERD). Of these 20 scales, 8 are intended for
epidemiological studies, 7 are for diagnostic purposes, and only 5
are intended for the assessment of clinical symptoms [7]. Of these
options, the questionnaire “Gastrointestinal Symptoms Rating
Scale” (GSRS) is not designed for GERD [4]. The Russian-language
version of GSRS was validated on 2000 patients in St. Petersburg;

its high efficiency has been confirmed in many studies [3,8].

The structures of the gastroenterological interactive question-
naire “Electronic polyclinic” and the GSRS questionnaire are of the
same type, they use symptomatic and syndromic principles of diag-
nosis, the same number of scales (syndromes), but the number of

questions in them is significantly different.

Aim of the Study

The aim of the study was to compare the results of primary syn-
dromic diagnosis of diseases of the upper gastrointestinal tract us-
ing the gastroenterological module of the computer program “Elec-

tronic polyclinic” and the validated questionnaire GSRS.
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Materials and Methods

The material of the study was presented by 40 respondents, 20
of whom (11 women and 9 men) were patients with non-neoplastic
diseases of the upper gastrointestinal tract, undergoing examina-
tion and treatment in the therapeutic department of the city clinical
hospital No. 4 in Perm: 12 patients with chronic gastroduodenitis,
5 people with gastric and duodenal ulcers and 4 respondents with
chronic pancreatitis, aged 15 to 83 years. To confirm the diagnosis,
along with physical examination and laboratory methods (com-
plete blood count, biochemical blood test, enzyme immunoassay
for Helicobacter pylori infection), patients underwent fibrogastro-
duodenoscopy with biopsy, ultrasound examination of the abdomi-
nal organs and, if indicated, high-resolution computed tomogra-
phy. The second (control) group consisted of 20 persons (11 were
women and 9 were men, aged 19 to 25 years) who were recognized
as healthy according to the results of the medical examination of
certain groups of the adult population on the basis of the Ministry
of Health’s order of the Russian Federation dated October 26,2017
No. 869n [9]. The exclusion criterion for the second group was the
presence of complaints or dispensary observation for diseases of

the gastrointestinal tract.

All respondents were interviewed using 2 questionnaires: GSRS
and the gastroenterological module of the computer program
“Electronic Polyclinic” (Certificate No. 2012614202), posted on the
Internet (http://klinikcity.ru) [5].

The GSRS questionnaire includes 15 questions that reveal the
manifestations of gastroenterological pathology in accordance
with the gradation of the severity (intensity) of symptoms: does not
bother (1 point), almost does not bother (2 points), slightly bothers
(3 points), moderate discomfort (4 points)), significant discomfort
(5 points), severe discomfort (6 points), very strong discomfort
(7 points). The suggested questions are about the patient’s well-
being over the past week. The answers to the posed questions (set)
make it possible to single out the following syndromes (scales): AP
- abdominal pain syndrome, RS - reflux syndrome, IS - dyspeptic
syndrome, DS - diarrheal syndrome, CS - constipation syndrome,
as well as the general (summarized) result of the questionnaire.
Higher values correspond to more severe symptoms and a lower
quality of life [7].

The gastroenterological module of the automated system “Elec-
tronic polyclinic” identifies 28 clinical problems, scoring each
symptom of the disease and uses 5 scales in accordance with the
main syndromic diagnoses: gastric and intestinal dyspepsia syn-

dromes, fever, cachexia, and autonomic dystonia syndrome (cen-
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tral syndrome). At the same time, the number of questions in the
gastroenterological module of the automated system “Electronic
polyclinic” is about 87, taking into account all the detailing ques-
tions - 222. The point of separation of the probability (according
to the automatic conclusion based on the results of a questionnaire
survey using the interactive program “Electronic Polylinika”) of the
syndrome’s presence and establishment - 40% or more - was ob-

tained experimentally in previous studies [2].

Statistical analysis of the results was carried out using the Sta-
tistica 10.0 software package. The first stage of statistical analysis
was to study the distribution of characteristics by groups. Since
a number of the studied quantitative characteristics did not have
a normal distribution, therefore, they are presented as a median
(Me) and percentiles (25" and 75%).

To describe the qualitative data, the frequencies and propor-
tions (in percent) with which certain values of the qualitative
characteristics were encountered in the sample were used. The
comparison of qualitative features was carried out with the compi-
lation of contingency tables and the calculation of the nonparamet-

ric criterion x? (chi-square) [6,10,11].

If the contingency table was 2 x 2 (i.e. at 1 degree of freedom),
the Yates amendment was applied. If the absolute frequencies of 2
x 2 in the contingency tables are less than 5, we used one-sided and

two-sided versions of Fisher’s exact test.

The null hypothesis was rejected, the differences were consid-

ered statistically significant at p < 0.05.

Results and Discussion

With the help of a questionnaire survey of practically healthy
persons, respondents were identified who noted the presence of
periodic symptoms of diseases, which we regarded as signs of im-
paired functional status (risk factors for the development of dis-
eases). The GSRS questionnaire is intended to assess the quality of
life (observation) of patients with diseases of the gastrointestinal
tract and is not intended to diagnose diseases of the digestive sys-
tem. Diagnostically significant degrees (2 - 7 points) of severity (in-
tensity) of symptom-questions in GSRS have not been previously

studied or proposed.

In the course of our study, when comparing patients with non-

neoplastic diseases of the upper gastrointestinal tract with appar-
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ently healthy persons, the significant numbers of points by symp-
toms were determined and the level of significance of differences
was calculated (Table 1). In order to reduce the size of the table, it
indicates the symptoms and those critical values (points) for which
significant differences were obtained: pain in the epigastric region
(more than 5 points), nausea (more than 4 points), bloating (more

than 4 points), heartburn (more than 3 points).

Symptom Critical |Patients,| Practically p
value (1-7 | (%) (n = healthy
points) 20) persons, (%)
(n=20)
Pain in the |5 and more 30 0 0,0202
epigastric 0,0101*
region
Heartburn |3 and more 30 5 0,0915
0,0457*
Nausea 4 and more 40 10 0,0648
0,0324*
5 and more 35 0 0,0083
0,0042*
Rumbling in |4 and more 40 40 1,0000
the stomach |5and more| 20 0,3416
Bloating |4 and more 30 0,0915
0,0457*
5 and more 25 0 0,0471
0,0236*
Relief from |4 and more 25 0 0,0471
flatulence 0,0236*

Table 1: Prevalence and confidence level of differences in symp-
toms of gastrointestinal diseases depending on their score (GSRS).
p * - When using the one-sided version of Fisher’s exact test;

p - Statistically significant differences are in bold.

Sensitivity (Se) of the listed symptoms in the group of patients
did not exceed 30 - 40%. Attention was drawn to the fact that such
a sign of impaired functional status as rumbling in the abdomen
was equally common (40% of cases) in the control group of practi-
cally healthy individuals in comparison with the group of patients,
which indicates the need to take into account the coefficients of
the significance of the symptoms of the disease in the diagnostic

process.

Table 2 shows the frequency of occurrence of gastroenterologi-

cal symptoms and the degree of reliability of differences in groups
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according to the results of a questionnaire survey of patients with
non-neoplastic diseases of the upper gastrointestinal tract and ap-
parently healthy persons using the gastroenterological module of
the computer program “Electronic Polyclinic”. The point gradation
of the severity of symptoms in the computer program “Electronic

polyclinic” is not provided.

Symptom Patients, Practically p
(%) (n = 20) | healthy persons,
(%) (n=20)
Pain in the 60 30 0,1110
epigastric region 0,0555*
Hungry pains 35 15 0,2733
Heartburn 30 10 0,2351
Belching 50 55 1,0000
Nausea 55 25 0,1053
0,0527*
Vomiting 25 0 0,0471
0,0236*
Rumbling in the 50 60 0,7506
stomach
Bloating 40 20 0,3008
Relief from flatu- 40 20 0,3008
lence

Table 2: The prevalence and confidence level of differences in
symptoms of gastrointestinal diseases (“Electronic clinic”).
p * - When using the one-sided version of Fisher’s exact test;

p - Statistically significant differences are in bold.

Despite the slightly greater sensitivity of individual symptoms
of diseases of the upper gastrointestinal tract, obtained during
the interactive survey using the gastroenterological module of the
computer program “Electronic Polyclinic” than during the ques-
tionnaire survey using the GSRS questionnaire, the accuracy of
their assessment was also low (for example, Se of the symptom

“nausea” was 55%).

How many questions should a questionnaire include in order to
accurately diagnose diseases (health problems)? How many symp-
toms should be considered in each syndrome? These and a number
of similar questions are among the fundamental in the structuring
of a medical survey and the preparation of questionnaires that al-

low diagnosing diseases with high accuracy.
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Referring to the work of Professor L.N. Yasnitsky., et al. it was
the determination of the probable number of factors in the system
that was the most significant reason for such a low assessment of
the prospects for computerization of the diagnostic process. Inter-
nal diseases, in all their variety of symptoms, appear to be an un-
usually large array of data, the systematization of which requires
the use of approaches that are not fully known to information tech-
nologies [12-14]. In the scientific medical literature for each dis-
ease, possible characteristic combinations of clinical symptoms are
described, the simultaneous appearance of which is due to a single
developmental mechanism. But, the patient may have no signs of
the described combinations, some may be missed in the process of
interviewing the patient due to the verbal and cognitive character-
istics of the patient filling out the questionnaire or answering the
doctor’s questions, some may change over time or have different
the degree of severity at various severity and stage of the patho-
logical process. At the same time, an excessive number of questions
that do not affect the final result make the questionnaire cumber-
some; thereby can form a patient’s mistrust towards the survey

methodology and its results.

The scales (syndromes) presented in the GSRS questionnaire
are short: they combine (by summing points) only 2, 3, maximum
4 signs of diseases. When comparing 2 groups (patients with non-
neoplastic diseases and “practically healthy persons”) according
to these scales, statistically significant differences were obtained
(Table 3).

Scale Critical |Patients, Practically p
value (%) | healthy persons,
(1-7 points) | (n=20) | (%) (n=20)

“Abdomi- | 5and more 50 20 0,0958
nal pain” 0,0479*
“Reflux | 5and more 65 30 0,0562
Syndrome” 0,0281*

6 and more 50 20 0,0958
0,0479*
“Dyspeptic| 9 and more 50 35 0,5224
syndrome” | 10 and more| 20 20 1,0000
11 and more 40 10 0,0648
(Me - 8,5 (5; 0,0324*
13,5))

Table 3: The prevalence and confidence level of differences on the
scales depending on their score (GSRS questionnaire).
p * - When using the one-sided version of Fisher’s exact test;

p - Statistically significant differences are in bold.
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On the “Reflux syndrome” scale (Figure 1), which includes
heartburn, belching of sour or bitter contents and nausea, differ-
ences were obtained when using not only one-sided, but also two-
sided versions of Fisher’s exact test. When comparing groups on
the “Dyspeptic Syndrome” scale (Figure 2), which included 4 ques-
tion-symptoms (presence and severity of rumbling in the abdo-
men; feeling of fullness, bloating; belching with air and relief from
flatulence), statistically significant differences were obtained (on
one-sided version of Fisher’s exact test), but only with a threshold
value of “11 points” significantly higher than the median (Me) in
the group of patients - 8.5 (5.0; 13.5) points, where 5.0 and 13.5 are
the 25" and 75% percentile.

Figure 1: Range chart for reflux syndrome (GSRS).

Figure 2: Range chart for dyspepsia syndrome (GSRS).
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The sensitivity and specificity (Sp) values of the GSRS complex
scales (syndromes) of the questionnaire, as in symptomatic diag-
nostics, were not high enough (Se = 50 - 65%, Sp = 70 - 80% - for
the scale “Reflux syndrome”; Se = 40%, Sp = 90% - for the scale
“Dyspeptic syndrome”).

In our opinion, in addition to the grouping of symptoms, their
detailed specification is the most important task of primary medi-
cal diagnostics. The expediency of clarifying questions is explained
by providing the patient with a greater variety of proposed options,
among which the likelihood of finding a suitable one for each indi-
vidual is much higher. So, comparing the questionnaires in terms
of the number of detailing questions in dyspeptic syndrome, their
increase to 15 in the interactive system “Electronic polyclinic” -
more than 3 times, compared with GSRS, made it possible to obtain
higher operational characteristics of the method of automatic syn-
dromic diagnosis (Figure 3) with Se = 80% and Sp close to 100%
(95%) (Table 4).

Figure 3: Range chart for gastric dyspepsia syndrome
(“Electronic polyclinic”).

Syndrome Patients, (%) Practically p
(n=20) healthy persons,
(%) (n = 20)
Gastric dyspepsia 80 5 0,0000
syndrome (automat-
ic result)
Intestinal dyspepsia 20 30 0,7164
syndrome (automat-
ic result)

Table 4: The prevalence and confidence level of differences in
syndromes (“Electronic clinic”).
p - Statistically significant differences are shown in bold.
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The low sensitivity of the intestinal dyspepsia syndrome in the
group of patients can be explained by the localization of the patho-

logical process in the upper floor of the gastrointestinal tract.

We focus that the GSRS questionnaire does not use the coeffi-
cients that take into account the Se and Sp of each specific trait. For
example, when assessing separately each of the 4 symptoms of the
“Dyspeptic Syndrome” scale of the GSRS questionnaire, as already
mentioned above, attention is drawn not only to the low sensitiv-
ity (Se = 40%), but also the very low specificity (Sp = 60%) of such
symptom, like rumbling in the abdomen, which was observed with
equal frequency in the group of patients with non-neoplastic dis-
eases of the upper gastrointestinal tract, and in the control group
of practically healthy individuals (Table 1). At the same time, in
a comparative analysis of symptoms such as “flatulence” (with a
separative significance of “5 or more points”) and “passage of gas
through the intestines, which is accompanied by a decrease in the
feeling of bloating” (4 or more points), we obtained statistically sig-
nificant differences using both variants of Fisher’s exact test. In the
automated system “Electronic polyclinic”, the coefficients of the sig-
nificance of each symptom are used, taking into account its opera-
tional characteristics, which, in our opinion, also allows to increase

the diagnostic accuracy of the method.

Conclusion

In comparison with the use of the validated GSRS questionnaire
an increase in the number of detailed symptom-questions taken
into account during examination using the gastroenterological
module of the computer program “Electronic Polyclinic”, up to 15
within one syndrome, taking into account the coefficients of the
significance of each symptom, increases the effectiveness of pri-

mary syndromic diagnosis.
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