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Abstract

Introduction: Gastrointestinal-specific anxiety (GSA) is considered as an important factor in the course of irritable bowel
syndrome (IBS). GSA may be evaluated by the visceral sensitivity index (VSI).

Aim: To translate original English version of the VSI into Ukrainian language (VSI-UA) and then to test its validity and reli-
ability in patients with IBS.

Material and methods: 108 patients of both sexes, aged 18-44 years, with IBS were assessed by the VSI-UA, Patient Health
Questionnaire-9 (PHQ-9), Beck’s Depression Inventory (BDI), and the Hospital Anxiety and Depression Scale: depression (HADS-
Dep) and anxiety (HADS-Anx). Reliability was checked by Cronbach’s o and test-retest method with calculation of the intraclass
correlation coefficient (ICC). Content validity was assessed by calculation of the content validity ratio (CVR) and content validity
index (CVI). The construct validity was assessed by estimating Pearson’s correlation between VSI-UA, PHQ-9, BDI, HADS-Anx,
and HADS-Dep.

Results: Cronbach’s a for VSI-UA was 0.84; the ICC between the first measurement and the one repeated 4 weeks after
administration of VSI-UA was 0.92 (95% Cl: 0.87-0.95). The calculated CVR for each item of the VSI-UA was higher than the
critical value of 0.56, and the CVI was 0.94. A moderate positive correlation was found between VSI-UA and PHQ-9 (r = 0.65), BDI

(r=0.69), HADS-Anx (r = 0.61), and HADS-Dep (r = 0.48); p < 0.05 in all correlations.
Conclusions: VSI-UA is a reliable and valid tool for the assessment of GSA in Ukrainian-language patients with IBS, and it
could be implemented in routine clinical practice to manage patients with IBS.

Introduction

Irritable bowel syndrome (IBS) is one of the most
prevalent functional gastrointestinal diseases in the
world, affecting around 11% of the population [1], with
regional variations. In Ukraine the estimated prevalence
of IBS is 16-20%, which is higher than in other Europe-
an countries [2]. There are a lot of possible proposed
mechanisms of development of functional gastrointesti-
nal (Gl) disorders, including IBS: dysmotility [3], visceral
hypersensitivity [4, 5], immune dysregulation, inflam-
mation, barrier dysfunction, altered gut microbiota [6],
and gut-brain axis disturbances [7]. Psychological dis-
tress plays an important role in the development of IBS
and in aggravating its symptoms [8]. It was shown that
comorbidity of functional Gl disorders with depression

is seen in about 30% of patients, and with anxiety —in
about 30-50% [8, 9]. Moreover, patients with functional
Gl disorders have reduced quality of life and unsatis-
factory experience with health care providers [10]. It
should also be noted that there is a bidirectional im-
pact: psychological distress, depression, and anxiety
might be both the causes and consequences of IBS,
leading to a vicious circle [8].

Anxiety by itself doubles the risk of development of
IBS [11], but at the same time a lot of patients with IBS
do not have diagnosed clinical anxiety or depression
[9]. Hence, it was suggested that anxiety about specific
Gl symptoms and situations related to gut functioning
is more suitable for assessing symptoms, severity, and
outcomes in functional Gl disorders including I1BS [12].
Labus et al. [13] defined the term gastrointestinal-spe-
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cific anxiety (GSA) as “the cognitive, affective, and
behavioural response stemming from fear of Gl sensa-
tions, symptoms, and the context in which these vis-
ceral sensations and symptoms occur”. In 2004 Labus
et al. [14] developed a specific scale allowing assess-
ment of gastrointestinal-specific anxiety (GSA): the
Visceral Sensitivity Index (VSI). The VSl is a reliable and
valid brief tool that can be used to assess the severity
of IBS and response to treatment in routine Gl prac-
tice [13, 14]. The VSI was translated into Norwegian
[15] and Japanese [16], and the validity and reliability
of these versions were confirmed. It should be empha-
sized that cross-cultural factors in functional Gl-diseas-
es are important, especially the language that patients
speak, which influences the different expression and
understanding of symptoms and feelings [17]. There-
fore, the development and translation of different tools
into various languages is very important for adequate
assessment of IBS in particular.

Unfortunately, there is no Ukrainian version of the
VSI. However, Ukrainian internists and gastroenterolo-
gists are faced with the need for such an important tool
in the management of patients with IBS and GSA, con-
sidering the possible future increase of their prevalence.

Aim

The aim of present study was to translate the orig-
inal English version of the VSI into Ukrainian language
and to test its validity and reliability in patients with
IBS.

Material and methods

The present study was conducted in accordance
with Ukrainian law, the requirements of Good Clinical
Practice, and the ethical principles of the Declaration of
Helsinki. All the participants signed a written informed
consent form before the start of the investigation. The
protocol of the trial was approved by the Bioethical
Committee of Bogomolets National Medical University,
Kyiv, Ukraine.

Study population

Patients of both sexes, aged 18—44 years, with di-
agnosed IBS. The Rome IV criteria [18] were used for
the diagnosis of IBS. Participants were enrolled in the
study from November 2021 to April 2022. The inclusion
criteria were as follows: men and women, aged 18-45
years, with diagnosed IBS (using a positive strategy of
making the diagnosis), normal levels of faecal calprotec-
tin, negative faecal transferrin and/or haemoglobin test,
negative celiac serology, negative pregnancy test result,
and signed written informed consent. The exclusion cri-
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teria were as follows: patients aged > 45 years, organic
disorders of the Gl tract, especially IBD, elevated levels
of faecal calprotectin, positive tests on faecal transferrin
and/or haemoglobin, positive celiac serology, positive
pregnancy test, and lactation.

The study was conducted on a cross-sectional de-
sign. A total of 121 patients were selected to partici-
pate in the investigation. Each participant it was asked
to complete the following questionnaires: translated
Ukrainian version of the VSI, Ukrainian versions of the
Patient Health Questionnaire-9 (PHQ-9) [19, 20], Beck’s
Depression Inventory (BDI) [21, 22], and the Hospital
Anxiety and Depression Scale (HADS) [20, 23]. Thirteen
patients refused to fill in all the questionnaires used in
the study due to personal circumstances and prejudices.
A total of 108 patients completed all the questionnaires
and were included in the statistical analysis.

Translation of the Ukrainian version
of the VSI (VSI-UA)

Before starting the translation of the VSI into
Ukrainian, consent from the author (Dr. Emeran A. May-
er) of the original English version was obtained via e-mail.

The VSl is considered as a reverse scale and includes
15 questionnaire items, which range from 1 — “strongly
agree” to 6 — “strongly disagree”. These are then revert-
ed to 5 — 0 points (Table 1) So, the higher the VSI score,
the more severe the GSA [14].

The translation and cultural adaptation of the
Ukrainian version of the VSI was performed according
to recommendations of the Professional Society for
Health Economics and Outcomes Research (ISPOR) [24].
The translation and adaptation process included the
stages of direct and back translation with the next pilot
testing and cognitive analysis of the obtained data. The
direct translation from English to Ukrainian was per-
formed by 2 Ukrainian gastroenterologists with basic
fluency in English (B2 level according to requirements
of CEFRL) and native Ukrainian language. During the
translation, the conceptual adaptation of the text was
preferred over the literal translation. Then, a bilingual
physician with native English conducted back-transla-
tion of the Ukrainian version into English. The obtained
version was analysed and compared to the original one.
After corrections of the linguistic differences, pilot test-
ing on 10 patients with IBS, and cognitive analysis of
the obtained results, the final Ukrainian version of the
VS| was established and accepted by consensus agree-
ment between the translators (Table I1).

Patient Health Questionnaire-9 (PHQ-9)

PHQ-9 is a 9-item self-assessment scale which is
effective in the diagnosis of depression disorders [19].
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Table 1. Original English version of the VSI [14]

Item Strongly  Moderately Mildly Mildly Moderately  Strongly
agree agree agree disagree disagree disagree
1. | worry that whenever | eat during the day, 1 2 3 4 5 6
bloating and distension in my belly will get
worse.
2.1 get anxious when | go to a new restaurant. 1 2 3 4 5 6
3. | often worry about problems in my belly. 1 2 3 5 6
4.1 have a difficult time enjoying myself because 1 2 3 5 6
| cannot get my mind off the discomfort in my
belly.
5. | often fear that | won’t be able to have a normal 1 2 3 4 5 6
bowel movement.
6. Because of fear of developing abdominal 1 2 3 4 5 6
discomfort, | seldom try new foods.
7. No matter what | eat, | will probably feel 1 2 3 4 5 6
uncomfortable.
8. As soon as | feel abdominal discomfort | begin 1 2 3 4 5 6
to worry and feel anxious.
9. When | enter a place | haven’t been before, one 1 2 3 4 5 6
of the first things | do is to look for a bathroom.
10. | am constantly aware of the feelings | have in 1 2 3 4 5 6
my belly.
11. | often feel discomfort in my belly could be 1 2 3 4 5 6
a sign of a serious illness.
12. As soon as | awake, | worry that | will have 1 2 3 4 5 6
discomfort in my belly during the day.
13. When | feel discomfort in my belly, it frightens 1 2 3 4 5 6
me.
14. In stressful situations, my belly bothers me 1 2 3 4 5 6
a lot.
15. | constantly think about what is happening 1 2 3 4 5 6
inside my belly.

The Ukrainian version of this scale is approved by the
Ministry of Health of Ukraine [20]. The total score can
range from O (absence of depression) to 27 (severe de-
pression). It was shown that PHQ-9 is one of the screen-
ing tools to assess depression in patients with IBS [25],
and it can be used for the assessment of the construct
validity of the VSI-UA.

Beck’s Depression Inventory (BDI)

The BDI is 21-item self-assessment scale effective in
the diagnosis and evaluation of the severity of depres-
sion [21]. The Ukrainian version of this scale has been
validated in previous studies [22]. The total score can
be from 0 (absence or minimal depression) to 63 (se-
vere depression). In previous investigations the BDI was
used for assessment of depression in patients with IBS
[26] and may be used for the evaluating of construct
validity of the VSI-UA.

Hospital Anxiety and Depression Scale
(HADS)

The HADS is a 14-item self-assessment scale effec-
tive in the diagnosis and evaluation of depression and
anxiety in the general population of patients (non-psy-
chiatric) [23]. Half of the questions from this scale relate
to depression (HADS-Dep) and the other half to anxiety
(HADS-Anx). Total score of each ranges from 0 (absence
of depression/anxiety) to 21 (severe clinical cases of de-
pression/anxiety). Previous studies on the validation of
the English version of the VSI showed correlation with
HADS-Dep and HADS-Anx [13]. Therefore, HADS may be
used for evaluation of the construct validity of the VSI-UA.

Statistical analysis

Statistical analysis was performed using SPSS (ver-
sion 23, IBM Corp., Armonk, NY, USA). The obtained
data were presented as mean and standard deviation
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Table II. The Ukrainian version of the VSI (VSI-UA)

ITuranns IIoBHicTIO ITomipHO Tpoxu Tpoxu He  IlomipHo He IloBHicTiO
3TOTHUI 3TOIHUI 3TOIHUN 3TOIHUN 3TOIHUN HE 3TOIHUNA
1. 51 nepexxuBato, 110 KOXKHOTO pasy, KOJIHU sl BXXUBAIO 1 2 3 4 5 6
1KY, 3MyTTs 1 pO3IHPAHHS B XKUBOTI OyIyTh
TOCHITIOBATHCS.
2. 51 XBUIIIOIOCS, KOJIU W1y B HOBHH PECTOPaH. 1 2 3 4 5 6
3. 51 gacTo mepexxuBaro Ipo CBOI MpodIeMu 1 2 3 4 5 6
3 )KHBOTOM
4. MeHi Ba)KKO HAaCOJIOZXKYBATHCh YAMOCH, TOMY 1 2 3 4 5 6
110 ST HE MOXKY BiIBOJIKTHCS BiJ JHUCKOM(OPTY
B JKMBOTI.
5. 51 gacTo 6orocs, O HE 3MOXKY HOPMAIILHO 1 2 3 4 5 6
BUIOPOXKHUTH KUIICYHHK.
6. 51 pinko npoOyro HOBI MPOJYKTH XapuyBaHHs 1 2 3 4 5 6
4gepe3 CTpax BUHUKHEHHS JUCKOM(OPTY B XKUBOTI.
7. HesanexHo Bij TOTO, 11O 5 iM, HIMOBIpHO, 1 2 3 4 5 6
s BiT9yBaTUMY ce0e MCKOM(OPTHO.
8. SIK TiNBKH 5 BiX4yBar0 AUCKOMGOPT Y KHUBOTI, 1 2 3 4 5 6
s HOYMHAIO XBUJIIOBATHCS 1 BiqUyBaTH TPUBOTY.
9. Komu 5 BixBimyto Micne, e panime He Oys/Oyna, 1 2 3 4 5 6
TO HNEPIIMM J1JIOM LIYKalO TyaJeTHY KiMHaTYy.
10. 51 nocTiifHO BifCIAKOBYIO CBOI BiTIyTTS 1 2 3 4 5 6
B JKUBOTI.
11. 51 vacTo mymaro, 110 AUCKOMOOPT Y KUBOTI MOKE 1 2 3 4 5 6
OyTH CHMIITOMOM CEpPHO3HOTO 3aXBOPIOBAHHSI.
12. Ozpa3y micis IPOKUAAHHS 51 IOYHHAI0 1 2 3 4 5 6
XBUIIIOBATHUCH, IO TIPOTATOM JHS BiI4yBaTHMY
JIICKOM(OPT y KUBOTI.
13. Konu s BimuyBaro AHCKOM(OPT y XKHBOTI, 1 2 3 4 5 6
I1e MEHE JISIKAE.
14.Y cTpecoBHUX CHTYyaIisIX MeHe TyKe TypOye 1 2 3 4 5 6
JKHBIT.
15. 1 nocriifHO ymaro Ipo Te, IO BifOyBa€eThCs 1 2 3 4 5 6
B MOEMY JKMBOTI.
(mean + SD) in the case of normal distribution, or as and functional Gl diseases were proposed to an-

median with first and third quartiles (median (Q1-Q3))
in the case of non-normal distribution of the obtained
data. Assessment of reliability and validity of translated
Ukrainian version of the VSI was conducted according to
the ‘Guidelines for developing, translating, and validating
a questionnaire in perioperative and pain medicine’ [27].

Reliability was checked by the following:
Assessment of the internal consistency with coeffi-
cient o (Cronbach’s a) [28].

Method of test-retest reliability [29] with checking
of the intraclass correlation coefficient (ICC) be-
tween the first and 4 weeks after administration of
VSI-UA to the same participants.

Validity was checked by the following:

Assessment of content validity by Lawshe method
[30]. Twelve Ukrainian experts in gastroenterology
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swer questions about each item from the VSI-UA:
“Is this item ‘essential’, ‘useful, but not essential’,
or ‘not necessary’ to the assessment of gastroin-
testinal-specific anxiety?”. Then, the content validity
ratio (CVR) was calculated for each item using the
following equation: CVR = (n,— N/2)/(N/2), where
n, = number of experts that answer on the ques-
tion “essential”, and N = total number of experts.
If the CVR < 0.56, such an item is unlikely measure
the content — GSA of the VSI. Then, to measure the
overall content validity of the VSI-UA, the content
validity index (CVI) was calculated as the mean CVR
of all items of the VSI-UA.

Assessment of construct validity by estimation of
correlation coefficients (Pearson’s r) between the
VSI-UA and PHQ-9, BDI, HADS-Anx, and HADS-Dep.
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For all the statistical methods used in the study, the
difference between variables was considered statistical-
ly significant at p < 0.050.

Results

The flow-chart of the study is represented in Fig-
ure 1. Demographic and clinical data are represented
in Table Ill.

The mean VSI-UA baseline was 35.5 (31-41), with-
out any significant difference between men (35.9 +8.7)
and women (35.9 £6.4), p = 0.98. A similar tendency
was seen after repeated administration of VSI-UA 4
weeks later: the mean level was 35.5 (31-40.5), without
a significant difference between men (34 (29-42)) and
women (36 (31-40)), p = 0.55. There were no differenc-
es in the VS| level between the IBS subtypes, p > 0.05.

Reliability

The obtained Cronbach’s a for VSI-UA was 0.84, in-
dicating good internal consistency of the questionnaire.
The intraclass correlation coefficient (ICC) between the
first and repeated 4 weeks after administration of VSI-
UA was 0.92 (95% Cl: 0.87-0.95), indicating good reli-
ability and stability of the VSI-UA.

Content validity

The calculated CVR for each item of the VSI-UA was
higher than the minimal critical value of 0.56, meaning
that all items are likely measure the content of the VSI-
UA. The calculated CVI was 0.94.

Construct validity

The Pearson’s correlation coefficients (correlation
matrix) are represented in Table IV. Moderate positive
correlation was found between VSI-UA and PHQ-9 (r =
0.65), BDI (r = 0.69), HADS-Anx (r = 0.61), and HADS-
Dep (r = 0.48), p < 0.05 in all correlations (Table 1V).

Discussion

In the present study we translated the original English
version of the VSI into Ukrainian language and checked
its reliability and validity in a cohort of IBS patients. We

Direct translation of the VSI from English to Ukrainian

!

Back translation of the VSI from Ukrainian to English

!

Comparing, analyzing, linguistic corrections

!

Pilot testing on 10 patients with IBS, cognitive analysis

!

Acceptation of the final Ukrainian version of the VSI (VSI-UA)

!

Validation of the VSI-UA on 108 patients with IBS diagnosed by
Rome IV criteria

Y Y

Reliability: Validity:
1. Internal consistency with 1. Content validity by
Cronbach’s a Lawshe method
2. Test-retest reliability 2. Construct validity

Figure 1. Flow chart of the study

Table I1l. Demographic and clinical data of the study
population

Variable Result*
Age 30.5 (25.5-37)
Sex [n (%)]

Male 31 (28.7%)
VSI-UA baseline 35.5 (31-41)
VSI-UA after 4 weeks 35.5 (31-40.5)
PHQ9 5.7 +1.8
BDI 15 (12-18)
HADS-Anx 6 (5-9)
HADS-Dep 4 (2-6)

*Normally and non-normally distributed data were presented as mean
+ standard deviation (SD) and median (Q1-Q3), respectively.

revealed that the mean level of the VSI-UA among the
IBS patients was 35.5, which is comparable with the data
from previous studies (from 25.1 to 38) [13, 15, 16].

Table IV. Correlation matrix (Pearson’s r) for construct validation of the VSI-UA (p < 0.05 in all the coefficients)

VSI-UA PHQ-9 BDI HADS-Anx HADS-Dep
VSI-UA 0.65 0.69 0.61 0.48
PHQ-9 0.65 0.77 0.73 0.8
BDI 0.69 0.77 0.69 0.83
HADS-Anx 0.61 0.73 0.69 0.66
HADS-Dep 0.48 0.8 0.83 0.66

Gastroenterology Review 2023; 18 (3)
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We showed that Cronbach’s a for the VSI-UA was
0.84, which is comparable with the original version
(o0 = 0.93) [14], further validation of the English version
(. =0.9 and 0.92 on 2 samples) [13], as well as translat-
ed versions of the VSI (o = 0.93 and o = 0.93) [15, 16].
This means that the VSI-UA has good internal consis-
tency, confirming its reliability. Also, with the aim of ad-
ditionally checking the reliability of the VSI-UA, we used
the method of test-retest reliability. Four weeks after
the first administration of the VSI-UA the same patients
with IBS were asked to fill in the same questionnaire
again. It was found that the interclass correlation coef-
ficient between the first and second administration of
the VSI-UA was 0.92, meaning very strong correlation.
These findings are comparable with the results from
a previous study on the validation of the Norwegian
version of the VSI (ICC = 0.86) [15], and they confirm
the stability of the VSI-UA and its reliability.

Validation of the Ukrainian version of VS| was done
by the methods of content and construct validity. Con-
tent validity means the degree to which a questionnaire
assesses the construct that is developed to evaluate, for
example, gastrointestinal specific anxiety in the present
investigation [27]. In our study, content validation was
performed with the involvement of 12 gastroenterolo-
gists who are experts in functional Gl diseases, and who
evaluated all 15 items of the VSI-UA. It was revealed
that the content validation ratio for each item exceeded
the minimal critical value, meaning that all items are
suitable for assessment of construct — GSA and may be
used together in one questionnaire. The overall content
validation index, i.e. the mean of CVR of all items, was
0.94, indicating a satisfactory level of content validity
of the VSI-UA. Construct validity means the degree to
which a questionnaire assesses the concept that it is
developed to evaluate [27]. In our study we used the
evaluation of convergent validity by assessment of the
correlation of the VSI-UA with the internationally accept-
ed scales of evaluating anxiety and depression — PHQ-9,
BDI, HADS-Anx, and HADS-Dep. Theoretically, they must
correlate positively, and before starting the trial we
made the assumption about such a correlation. It was
shown that the VSI-UA had moderate positive correla-
tion with all these scales, with higher correlation indexes
with PHQ-9, BDI, and HADS-Anx (0.65, 0.69, 0.61, re-
spectively) and lower with HADS-Dep (0.48). Previous
studies on validation of the original English version of
the VSl also showed positive correlation with HADS-Anx
(from 0.34 to 0.73) [13, 14] and HADS-Dep (0.25) [13],
while studies on the validation of translated versions of
the VS| revealed positive correlation only with HADS-Anx
(from 0.16 to 0.48) [15, 16] without significant correla-
tion with HADS-Dep. It should be noted that in previous
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studies on the validation of the original and translated
versions of the VSI, the authors used other question-
naires to assess the construct validity, e.g. the Anxiety
Sensitivity Index (ASI), Irritable Bowel Syndrome Symp-
tom Questionnaire (IBS-SQ), IBS Severity Index (IBS-SI),
and Symptom Severity Indices [13-16]. Unfortunately,
there are no Ukrainian versions of these scales, so we
did not have the opportunity to use them in our study
and consequently compare them with previous studies.
On the other hand, in our study we used the PHQ-9 and
BDI scales, which measure depression, and which were
not used in previous studies on validation of the VSI
[13-16]. Several investigations have shown that depres-
sion is quite prevalent among patients with IBS and that
it correlates with anxiety [8, 9], and PHQ-9 and BDI may
be used as screening tools for assessment of depression
in IBS patients [25, 26]. So, in our opinion, these scales
are suitable for the assessment of construct validity of
the VSI that was shown in our study.

Due to the presence of some limitations of this
study, like the absence of involvement of healthy adults,
quite a small study population, and the inability to use
some scales to evaluate construct validity, its results
should be confirmed and expanded in future trials with
additional assessment of reliability and validity. The
Visceral Sensitivity Index is a good tool for evaluating
anxiety about Gl symptoms, which is helpful in real
practice for the management of patients with IBS, mak-
ing the decision about next line of treatment options
(e.g. neuromodulators and psychotherapy), and assess-
ment of the effectiveness of therapeutic interventions,
including in clinical trials etc. So, the adaptation and
implementation of the national versions of the VSI, like
the Ukrainian one, would be an effective approach in
improving the medical care for IBS patients and theo-
retically other functional Gl disorders associated with
anxiety and GSA.

Conclusions

The translated Ukrainian version of the Viscer-
al Sensitivity Index is a reliable and valid tool for the
assessment of gastrointestinal-specific anxiety in
Ukrainian-language patients with irritable bowel syn-
drome. The VSI-UA may be widely implemented in rou-
tine clinical practice among Ukrainian Gl specialists
when managing patients with IBS, and assessing the
effectiveness of current treatment options and newly
developed approaches.
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