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ABSTRACT
Objectives:  Systemic mastocytosis (SM) is a rare hematopoietic disease, in which gastrointestinal (GI) 
problems are common. There are no valid instruments for assessing GI problems in patients with SM. 
As the symptoms often mimic irritable bowel syndrome (IBS), the objective was to assess the validity 
of instruments designed to measure IBS related GI problems in this group of patients.
Methods:  The study was performed as an exploratory multimethod study. The Gastrointestinal 
Symptom Rating Scale (GSRS) and the Visceral Sensitivity Index (VSI) were found to be the most 
appropriate and were administered to 393 adults with SM. The response rate was 78%. Of these, 
147 (48%) reported having GI-problems due to SM and were thus included in this study. Reliability 
was assessed using Cronbach’s alpha, whereas construct validity was examined through exploratory 
factor analysis.
Results:  Internal consistency measured with Cronbach’s alpha coefficient was overall good/
excellent for the GSRS total scale (α = 0.88) and subscales (α = 0.72–0.84) and for the VSI (α = 0.93). 
The exploratory factor analysis revealed four factors for the GSRS (indigestion, diarrhea, 
constipation, pain/reflux) and two factors for the VSI (worries related to internal GI symptoms, 
external factors related to GI problems).
Conclusions: Based on our results, we propose using the GSRS for measuring physical GI problems 
and the VSI for measuring psychosocial consequences and/or worries related to GI problems in 
the SM population. The instruments could be used to highlight GI problems in both clinical care 
and research
Clinical trial.gov registration:  Trial registration number: NCT06065007

Background

Systemic mastocytosis (SM) is a rare heterogeneous 
hematopoietic disorder, where the majority of the 
patients have a D816V mutation in the KIT gene, cod-
ing for a growth factor, the stem cell factor receptor. 
The mutation results in accumulation and activation of 
clonal mast cells which causes release of mediator 
substances and systemic involvement of organs and 
tissues. It can be classified as indolent (ISM) or 
advanced (AdvSM) [1–3]. The symptoms include cogni-
tive difficulties, depression, and allergic reactions with 
anaphylaxis [4–6]. Furthermore, gastrointestinal (GI) 
issues are common in persons with all forms of SM, 
Sokol et  al. reports that up to 80% are affected [7].

The GI symptoms are often intermittent, unpredict-
able, and have a negative impact on quality of life. SM 
and IBS share several clinical signs of gastrointestinal 
diseases, though both show a macroscopically com-
pletely normal intestinal mucosa. However, microscopic 
examination of intestinal biopsies shows a low-grade 
inflammation with  increased numbers of mast cells in 
the mucosa  both in patients with IBS and in patients 
with SM, but in SM, the number of mast cells in the 
mucosa are often even more increased. In IBS, mast 
cell activation has recently been shown to play an 
important role in the development of visceral hyper-
sensitivity [8], and mast cell modulation is discussed as 
novel therapeutic strategy for abdominal pain [9]. The 
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role of the increased number of intestinal mast cells in 
patients with SM remains to be described.

In both clinical care and in research, there is a need 
for specific instruments to measure GI symptoms in 
individuals with SM. Such instruments are imperative 
to identify symptom burdens, and evaluate treatment 
outcomes, at both individual and group levels. To our 
knowledge, no instruments to measure physical symp-
toms and psychosocial consequences/worries related 
to GI problems have been developed specifically for 
this group of patients. However, several instruments 
have been developed to measure these aspects for IBS 
patients. It is possible that such instruments could be 
appropriate for the SM population as well. The aim of 
this study is therefore to investigate whether instru-
ments measuring GI symptoms and psychosocial con-
sequences/worries developed for people with IBS are 
valid for measuring the burden of GI symptoms and 
psychosocial consequences/worries for people with SM.

Methods

An explorative multimethod study was performed in 
the phases described below. The study was designed 
and reported in accordance with the Cosmin Study 
Design checklist for patient-reported outcome mea-
surement instruments [10]. The study was approved by 
Swedish Ethical Review Authority (Dnr 2019/06385, 
Dnr 2023/03961-01).

Phase 1

A thorough secondary analysis of qualitative interviews 
with sixteen individuals diagnosed with ISM/AdvSM, 
previously conducted by the first author [11,12], was 

carried out using Heaton’s methodology [13] to iden-
tify all GI issues. All those aspects were then listed. 
Next, physical symptoms and psychological conse-
quences/worries related to GI problems were identified 
through a review of the current SM literature. The lit-
erature search was performed in the PubMed database 
using the search words systemic mastocytosis, gastro-
intestinal symptoms, and quality of life. One additional 
symptom, GI bleeding, was identified and added to 
the list. The final list of symptoms, psychosomatic con-
sequences, and worries was reviewed by the second 
author (MC), a clinical expert and senior gastroenterol-
ogist, experienced in GI problems in SM patients, who 
approved the list and had no further aspects to add. 
The physical symptoms, psychological consequences, 
and worries are presented in Table 2, including infor-
mation on whether they are represented in the identi-
fied IBS instruments.

Phase 2

In Phase 2, we identified instruments developed to 
measure symptoms and psychosocial consequences 
and worries for people with IBS. Instruments were 
identified through searches using the PubMed data-
base, Google, and The Patient-Reported Outcome and 
Quality of Life Instruments Database, using the search 
terms IBS, quality of life, questionnaire, anxiety, and 
gastrointestinal symptoms. The Rome foundation and 
Mapi Research Trust were also contacted and asked 
about suitable instruments. All identified instruments 
[14–23] are presented in Table 1.

The instruments presented in Table 1 were reviewed 
with the aim of identifying those that best screened 
for relevant symptoms, psychological consequences, 

Table 1. I nstruments for measuring GI problems in the IBS population identified.

Instrument
Author, year of 

publication

Number 
of items, 

total

Number 
of items 

identified 
vs not 

identified 
in Phase 

1* Included perspectives

Digestive Health Status Instrument (DHSI) Shaw et  al., 1998 34 14/20 Physical symptoms
Gastrointestinal Symptom Rating Scale 

(GSRS),
Svedlund et  al., 1998 15 13/2 Physical symptoms

Gastrointestinal Symptom Rating 
Scale-Irritable Bowel Syndrome (GSRS-IBS)

Wiklund, et  al., 2003 13 12/1 Physical symptoms

IBS Severity Scoring System (IBS- SSS) Francis et  al., 1997 5 3/2 Physical symptoms, psychosocial consequences and worries
Gastrointestinal Quality of Life Index (GIQLI) Eypasch et  al., 1995 36 18/18 Physical symptoms, psychosocial consequences and worries
Irritable Bowel Syndrome–Quality of Life 

(IBS-QoL)
Patrick et  al., 1998 34 17/17 Physical symptoms, psychosocial consequences and worries

Quality of Life Questionnaire for Functional 
Digestive Disorders (FDDQL)

Chassany et  al., 1999 43 6/37 Physical symptoms, psychosocial consequences and worries

Gastrointestinal Quality of Life Index (IBS-36) Groll et  al., 2002 36 20/36 Physical symptoms, psychosocial consequences and worries
Short Health Scale (SHS) Hjortswang et  al., 2006 4 1/3 Physical symptoms, psychosocial consequences and worries
Visceral Sensitivity Index (VSI) Labus et  al., 2004 15 13/2 Worries about GI problems
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and worries for people with SM. Table 2 presents how 
items in these instruments correspond to the symp-
toms, psychosocial consequences, and worries identi-
fied in Phase 1.

Physical symptoms and signs

For physical symptoms, the DHSI [18], The GSRS-IBS 
[19] and the GSRS [16] were initially identified as the 
instruments that best covered the relevant issues. The 
DHSI consists of 34 items, of which 20 items were not 
identified in Phase 1. GSRS-IBS [19], although similar to 
the GSRS, did not include symptoms of upper GI prob-
lem previously identified in this patient group. 
Therefore, GSRS was chosen for further testing.

The GSRS was developed in the Swedish language 
[16] and measures the perceived severity of upper and 
lower GI symptoms in patients with gastrointestinal 
disease, with a 7-day recall period. The instrument 
consists of 15 items, comprising 5 subscales measuring 
diarrhea, indigestion, constipation, abdominal pain, 
and reflux. The response options ranges from ‘no dis-
comfort at all’ (=1) to ‘very severe discomfort’ (=7) for 
each item. Chahal-Kummen et  al. used a mean value 
of 3 or higher as a cut‐off for identifying bothersome 
GI symptoms [24]. The GSRS has demonstrated satis-
factory psychometrical values for people with dyspep-
sia and IBS in various studies [25,26].

The GSRS corresponded well to the symptoms pre-
sented in Table 2, as 14 out of 15 items are covered, 
with GI bleeding being the exception. Two of the 
items in the instrument were not identified in Phase 1: 
‘Have you been bothered by hunger pains in your 
stomach during the past week?’ and ‘Have you been 
bothered by burping during the past week?’. In sum-
mary, the GSRS seemed to have good content validity 
for SM patients with GI problems and was deemed the 
best choice for testing in Phase 3.

Psychosocial consequences and/or worries

Based on the results in Table 2, IBS-36 [15], IBS QoL 
[17], and VSI [14] were identified as the instruments 
that best covered the psychosocial consequences and/
or worries of the SM population. A further search on 
PubMed revealed that IBS-36 had been used in very 
few publications. It was excluded as we, in future stud-
ies, aim to compare GI problems in SM with other 
populations, e.g., IBS. To use the IBS QoL, one must 
apply and pay for this, including in case of clinical use 
(the Rome Foundation, personal correspondence); it 
was therefore excluded.

The VSI consists of 15 items that cover worries about 
GI problems in people with IBS. The instrument does 
not have subscales but is designed to measure five dif-
ferent areas of worries of GI problems: sensitivity, fear, 
vigilance, worry, and avoidance [14]. The response 
options range from ‘very severe discomfort’ (=1) to ‘no 
discomfort at all’ (=6) for each item. The scores for items 
in the VSI are reversed (i.e. 1–6 becomes 5–0) and 
added up to yield a range of possible scores from 0 (no 
GI-specific anxiety) to 75 (severe GI-specific anxiety) 
[27]. Labus et  al. argue for a cut-off value of 38 to indi-
cate GI-specific anxiety [28]. The instrument does not 
have any specified recall period [14]. The Swedish ver-
sion of the VSI was translated by Björkman et  al. [29]. 
The VSI has shown favorable psychometric properties 
for IBS patients across multiple studies [14,30–32]. The 
VSI covers 12 out of 18 items regarding worries related 
to GI problems identified in Phase 1, with the excep-
tions being items 21, 23, 30, 31, 33, and 34 (Table 2). 
Furthermore, two items in the instrument were not 
identified in Phase 1: ‘I often feel discomfort in my belly 
could be a symptom of a serious illness’ and ‘In stressful 
situations, my belly bothers me a lot’. The VSI has been 
used in several studies with different populations 
[30,33,34]. In summary, the VSI seemed to have good 
content validity for SM patients with GI problems, and 
was deemed the best choice for testing in Phase 3.

Phase 3

In Phase 3, we aimed to pilot-test the relevance, com-
prehensiveness, and comprehensibility [10] of the 
GSRS and the VSI in a small ISM population with diag-
nosed SM-related GI problems. Patients were recruited 
by the first author (KHL), a clinical nurse specialist with 
extensive experience and knowledge of SM who works 
as a coordinator at the mastocytosis center of excel-
lence at Uppsala University Hospital, Sweden. The 
inclusion criteria were diagnosis of ISM verified through 
bone marrow biopsy, GI symptoms, ability to speak 
and understand the Swedish language, and being 
18 years or older. Exclusion criteria were severe comor-
bidity and other gastrointestinal diagnoses. A purpo-
sive sampling strategy was used in order to obtain a 
variation in age, sex, and years of GI symptoms. 
Nineteen patients were asked about their interest in 
taking part in the study and all agreed. Of these, 12 
were women and 7 were men, and they were 31–83 
(md = 56.5) years old, and had experienced GI symp-
toms for 11–64 (md = 24) years.

The instruments GSRS, VSI, and a short form for 
study-specific background data were sent by post to 



Scandinavian Journal of Gastroenterology 163

Ta
bl

e 
2.

 S
ym

pt
om

s, 
ps

yc
ho

lo
gi

ca
l c

on
se

qu
en

ce
s, 

an
d 

w
or

rie
s 

in
 t

he
 S

M
 p

op
ul

at
io

n 
re

pr
es

en
te

d 
in

 t
he

 id
en

tifi
ed

 IB
S 

in
st

ru
m

en
ts

.
GI

 p
ro

bl
em

s 
id

en
tifi

ed
 in

 P
ha

se
 1

D
HS

I
GS

RS
GS

RS
-IB

S
IB

S-
SS

S
GI

Q
LI

IB
S-

Q
oL

FDD


Q
L

IB
S-

36
VS

I
SH

S
PA

GI
-S

YM

Ph
ys

ic
al

 s
ym

pt
om

s
X

X
X

X
X

X
X

X
X

X
1.

 R
efl

ux
X

X
X

X
3.

 N
au

se
a 

an
d 

vo
m

iti
ng

X
X

X
4.

 H
ea

rt
bu

rn
X

X
X

X
5.

 P
ai

n 
up

pe
r 

st
om

ac
h

X
X

X
X

X
6.

 P
ai

n 
lo

w
er

 s
to

m
ac

h
X

X
X

X
X

X
X

X
7.

 F
la

tu
le

nc
e

X
X

X
X

X
X

8.
 D

ia
rr

he
a

X
X

X
X

X
9.

 R
um

bl
in

g 
st

om
ac

h
X

X
X

X
X

10
. B

lo
at

ed
 s

to
m

ac
h

X
X

X
X

X
X

X
X

11
. C

an
no

t 
st

op
 t

he
 d

ia
rr

he
a,

 it
 ju

st
 c

om
es

X
X

X
X

12
. F

re
qu

en
t 

th
in

 d
ia

rr
he

a
X

X
X

X
13

. T
he

 d
ia

rr
he

a 
ru

ns
 s

tr
ai

gh
t 

th
ro

ug
h

X
X

X
14

. U
rg

en
t 

ne
ed

 t
o 

em
pt

y 
th

e 
bo

w
el

s
X

X
X

X
X

15
. C

on
st

ip
at

io
n

X
X

X
X

X
16

. B
le

ed
in

g 
fro

m
 t

he
 g

as
tr

oi
nt

es
tin

al
 t

ra
ct

X
Eff

ec
t 

on
 p

sy
ch

ol
og

ic
al

 w
el

l-b
ei

ng
 d

ue
 t

o 
ph

ys
ic

al
 s

ym
pt

om
s

X
X

X
X

X
X

17
. N

ee
d 

to
 s

it 
on

 t
he

 t
oi

le
t 

fo
r 

a 
ve

ry
 lo

ng
 t

im
e

X
X

18
. A

fra
id

 o
f 

no
t 

be
in

g 
ab

le
 t

o 
co

nt
ro

l t
he

 d
ia

rr
he

a
X

X
X

X
19

. H
ar

d 
to

 m
ak

e 
it 

to
 t

he
 t

oi
le

t 
be

fo
re

 t
he

 d
ia

rr
he

a 
st

ar
ts

X
X

X
20

. H
av

e 
ex

pe
rie

nc
ed

 a
cc

id
en

ts
 w

ith
 d

ia
rr

he
a 

co
m

in
g 

an
d 

no
t 

ge
tt

in
g 

to
 t

he
 t

oi
le

t 
in

 t
im

e
X

X
X

21
. T

he
 d

ia
rr

he
a 

is 
us

ua
lly

 w
or

st
 in

 t
he

 m
or

ni
ng

, m
or

ni
ng

 c
om

m
itm

en
ts

 a
vo

id
ed

X
22

. N
ee

d 
pr

ox
im

ity
 t

o 
a 

to
ile

t 
an

d 
ch

oo
se

 m
ee

tin
g 

pl
ac

es
 b

as
ed

 o
n 

th
is

X
X

X
23

. D
iffi

cu
lt 

to
 t

ak
e 

lo
ng

 jo
ur

ne
ys

 d
ue

 t
o 

th
e 

di
ar

rh
ea

X
X

24
. P

ro
bl

em
s 

go
in

g 
to

 r
es

ta
ur

an
ts

 t
hi

nk
in

g 
of

 t
he

 r
isk

 t
ha

t 
ce

rt
ai

n 
fo

od
 c

an
 r

es
ul

t 
in

 d
ia

rr
he

a
X

X
X

25
. H

av
e 

to
 k

ee
p 

tr
ac

k 
of

 w
ha

t 
I’m

 e
at

in
g 

al
l t

he
 t

im
e

X
X

X
X

26
. I

 m
us

t 
be

 c
ar

ef
ul

 w
ith

 t
he

 a
m

ou
nt

 o
f 

fo
od

 I 
ea

t
X

X
X

X
X

27
. H

ar
d 

to
 s

to
p 

th
in

ki
ng

 a
bo

ut
 t

he
 d

ia
rr

he
a

X
X

28
. T

he
 d

ia
rr

he
a 

co
nt

ro
ls 

m
y 

lif
e

X
X

29
. H

av
e 

no
 o

ne
 t

o 
ta

lk
 t

o 
ab

ou
t 

th
e 

di
ar

rh
ea

X
X

30
. D

ia
rr

he
a 

is 
no

t 
so

m
et

hi
ng

 y
ou

 t
al

k 
ab

ou
t

X
31

. F
ea

r 
th

at
 p

eo
pl

e 
ar

ou
nd

 m
e 

w
ill

 n
ot

ic
e 

th
e 

di
ar

rh
ea

X
X

32
. S

oc
ia

l c
on

st
ra

in
ts

 d
ue

 t
o 

th
e 

di
ar

rh
ea

X
X

X
X

X
X

33
. F

ee
l i

so
la

te
d 

du
e 

to
 h

av
in

g 
di

ar
rh

ea
X

X
34

. I
t 

is 
di

ffi
cu

lt 
to

 g
et

 h
ea

lth
ca

re
 t

o 
re

co
gn

iz
e 

th
es

e 
sy

m
pt

om
s

X



164 K. HAMBERG LEVEDAHL ET AL.

the participants. As the VSI does not have a specific 
recall period, the question ‘If we had asked about your 
level of symptoms or discomfort in the last two weeks, 
would the answers have been the same?’ was added 
to the instrument. This was done because GI symp-
toms are often intermittent in SM patients. All partici-
pants answered both the GSRS and the VSI, eighteen 
by post and one by telephone. The data collection 
took place from May 2022 to March 2023.

The data showed that all participants found the 
GSRS to be extremely relevant/relevant and all but one 
participant found the VSI extremely relevant/relevant. 
All found the response options appropriate. For the 
question about recall period in VSI, 18 participants 
stated that the answers would have been the same if 
a recall period of two weeks was used. Three partici-
pants reported that they felt some questions were 
missing and one participant commented that the VSI 
had many similar questions. Both the GSRS and the 
VSI were deemed appropriate for further testing in a 
larger sample.

Phase 4

In Phase 4, our aim was to investigate the relevance, 
internal consistency, and construct validity of the GSRS 
and the VSI in a larger sample of individuals diagnosed 
with SM who experienced GI problems.

Data collection

Patients were recruited from five hospitals located in 
different regions in Sweden. They were identified by a 
local nurse or physician and invited to participate by 
letter. The inclusion criteria were Swedish-speaking 
individuals over the age of 18 years with diagnosed 
ISM or AdvSM confirmed by bone marrow biopsy. 
Exclusion criteria included cognitive impairment of 
such a nature that participation was not possible, and 
if the patient had undergone allogeneic stem cell 
transplantation. Patients who chose to participate filled 
out and returned the GSRS, the VSI, and study-specific 
background information. One open-ended question 
was added to both the GSRS and the VSI: ‘Does this 

questionnaire cover all your GI-related symptoms/wor-
ries?’ The data collection took place from March 2024 
to October 2024.

Data analysis

Numerical data were analyzed using the Statistical 
Package for the Social Sciences (SPSS) version 28 (SPSS 
Inc., Chicago, IL, USA). Cronbach’s alpha was used to 
investigate internal consistency. Cronbach’s alpha has a 
range of 0 to 1, with higher values indicating stronger 
interrelationships between items. Values 0.61-0.8 are 
considered to indicate substantial / excellent reliability, 
0.8-1.0 almost perfect [35]. Construct validity was tested 
through exploratory factor analysis (EFA) with the 
oblimin rotation method, as the instruments were 
tested for a new patient group. Oblim rotation was cho-
sen as the extracted factors were assumed to be related 
to each other. Relevance was assessed through a 
descriptive presentation of the open-ended questions 
added to the GSRS and the VSI. Additional data are pre-
sented descriptively. Only complete data were analyzed.

Results

In all, 393 patients matching the inclusion criteria were 
identified and asked about participation. Of these, 308 
patients (78%) returned the questionnaires and 147 
(48%) reported having GI symptoms due to SM and 
were included in the study. Of them, 100 (68%) were 
women and 47 (32%) men. They were 21–91 (md = 
59) years old and had experienced GI problems for 
0.5–82 (md = 11) years.

Physical symptoms: the GSRS scale

Eight people wrote comments in response to the 
open-ended question added to the GSRS. Data are 
presented in Table 3 and show that some participants 
felt relevant questions were missing, with mucus-related 
problems being mentioned most often.

The response rate for the instrument was 97.3%. 
Cronbach’s alpha was 0.88 for the entire scale and 

Table 3. A nswers of phase 4 respondents to the question: ‘does the questionnaire cover all your GI-related symptoms? If not, 
please comment’.
Instrument Item lacking Other comments

GSRS Frequent mucus that is hard to control (n = 3) Difficult to indicate a level for each item (n = 1)
Often have to aid passing of stools due to constipation (n = 1) Short recall period given the intermittent symptoms (n = 1)
Difficult to feel the need for defecation (n = 1)
Need to go to the bathroom after every meal (n = 1)

VSI Worry about not noticing the need to defecate in the 
nighttime (n = 1)

Have adapted to gastrointestinal symptoms due to long illness 
duration (n = 3)

The questions were not well-worded (n = 1)
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subscale values ranged from 0.728 (Abdominal pain) 
to 0.844 (Reflux), indicating good to excellent agree-
ment (Table 4).

The Kaiser Meyer Olkin measure of sampling ade-
quacy was 0.825, well above the acceptable minimum 
of 0.5, which indicates that the sample for factor anal-
ysis was sufficiently sized. Furthermore, the result of 
Bartlett’s test of sphericity was also acceptable, with 
chi-square = 1158.618, df = 105, p < 0.001. The EFA 
revealed four factors (Table 5).

The seven items with the strongest loadings in 
Factor 1 were all related to indigestion, except the 
pain item. In Factor 2, three items had strong loading, 
all related to diarrhea. Factor 3 included three items 
with strong loading, all related to constipation Lastly, 
for Factor 4, the two items with the strongest loadings 
were related to pain/reflux.

Psychosocial consequences and/or worries: the 
VSI scale

Five participants responded to the open-ended ques-
tion added to the VSI. Data are presented in Table 3 
and show that one patient felt one relevant question 

was missing, and three found it hard to answer since 
they adapted to gastrointestinal symptoms due to long 
illness duration. The response rate was 90.5%. Cronbach’s 
alpha of 0.93 indicated excellent agreement (Table 6).

The Kaiser Meyer Olkin measure of sampling ade-
quacy was 0.918, and Bartlett’s test of sphericity results 

Table 4. D escriptive statistics for the GSRS, cronbach’s alpha for the entire scale and for subscales, n = 147.

Scale/subscales
Number of items 
(min–max score)

Number of people 
who answered all 
questions in scale/

subscales Md (Q1–Q3)

Responders’ ratings: 
min–max/item 

(min–max/scale) Cronbach’s alpha

GSRS total scale 15 (15–105) 143 39.0 (28–48) 1–7 (15-75) 0.88
Diarrhea (items 11, 12, 14) 3 (3-21) 146 8.5 (6–12) 1–7 (3–21) 0.80
Indigestion (items 6, 7, 8, 9) 4 (4–28) 145 12 (8–15) 1–7 (4–25) 0.84
Constipation (items 10, 13, 15) 3 (3–21) 147 6 (4–10) 1–7 (3–20) 0.83
Abdominal pain (items 1, 4, 5) 3 (3–21) 145 7 (5–10) 1–7 (3–19) 0.73
Reflux (items 2, 3) 2 (2–14) 146 3 (2–5) 1–6 (2–12) 0.84

md = median; Q1– Q3 = inter-percentile range.

Table 5. T he factor loadings for the GSRS in Phase 4.
Item FI F2 F3 F4

Have you been bothered by pain or discomfort in your upper abdomen or the pit of 
your stomach during the past week? [1]

.63 .24 .50 .55

Have you been bothered by nausea during the past week? [5] .58 .34 .51 .39
Have you been bothered by hunger pains in stomach during the past week? [4] .68 .20 .24 .41
Have you been bothered by rumbling in your stomach during the past week? [6] .84 .25 .23 .28
Has your stomach felt bloated during the past week? [7] .89 .28 .45 .31
Have you been bothered by passing gas or flatus during the past week? [9] .77 .26 .29 .20
Have you been bothered by burping during the past week? [8] .67 .14 .36 .49
Have you been bothered by an urgent need to have a bowel movement during the past 

week? [14]
.29 .67 .47 .15

Have you been bothered by diarrhea during the past week? [11] .30 .91 .06 .12
Have you been bothered by loose stools during the past week? [12] .29 .88 .00 .18
Have you been bothered by hard stools during the past week? [13] .38 .02 .90 .31
Have you been bothered by constipation during the past week? [10] .38 .00 .89 .32
When going to the toilet during the past week, have you had the sensation of not 

completely emptying the bowels? [15]
.34 .35 .76 .19

Have you been bothered by heartburn during the past week? [2] .36 .10 .25 .91
Have you been bothered by acid reflux during the past week? [3] .36 .10 .25 .91
Note: The strongest loadings are shown in bold.

Table 6. D escriptive statistics for the VSI in phase 4, cron-
bach’s alpha for the entire scale, n = 133.
VSI total scale/
items Md (Q1Q3)

Responders’ 
ratings; min–max Cronbach’s alpha

Total scale
(min-max score: 

0-75)

24 (14–35) 3–72 0.93

1 1 (0–3) 0–5
2 1 (0–3) 0–5
3 2 (1–4) 0–5
4 1 (0–2) 0–5
5 1 (0–3) 0–5
6 1 (0–3) 0–5
7 1 (0–3) 0–5
8 1 (0–2) 0–5
9 1 (0–3) 0–5
10 2 (1–4) 0–5
11 1 (0–2) 0–5
12 0 (0–2) 0–5
13 3 (3–4) 3–5
14 2 (1–4) 0–5
15 1 (0-2) 0–5

Md = median; Q1–Q3 = inter-percentile range.
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were chi-square = 1263.375, df = 105, p < 0.001. This 
supports the psychometrical relevance of performing 
EFA. The EFA resulted in two factors (Table 7)

The ten items with the strongest loadings to Factor 
1 were related to fear and worry due to GI problems. 
In Factor 2, all three items with the strongest loadings 
concerned worries regarding external/social factors 
related to GI problems.

Discussion

To our knowledge, this is the first study to examine 
whether instruments for measuring symptoms or psy-
chosocial consequences of GI-related problems devel-
oped for the IBS population can be applied to patients 
with SM. Such instruments are important for screening 
for GI problems, and to evaluate treatment outcomes, 
in both clinical care and research.

The GSRS and the VSI were found to be the most 
appropriate instruments. Internal consistency was mea-
sured with Cronbach’s alpha and was found to be 
good to excellent for the GSRS total scale (α = 0.88) 
and its subscales (α = 0.72–0.84). This result is consis-
tent with the findings of Jindahl et  al. who reported a 
Cronbach’s alpha coefficient of α = 0.715 for the total 
GSRS scale in a study involving IBS patients [25]. This 
measure indicates a reliable level of internal consis-
tency for the GSRS in assessing gastrointestinal symp-
toms among this patient population. Construct validity 
was supported through EFA, revealing four factors for 
GSRS. However, the GSRS has five subscales. The sub-
scale that did not give any factor loading was abdom-
inal pain. This subscale has previously been reported 
as problematic, as nausea is grouped together with 
stomach and hunger pain [35].

GI problems in patients with SM share many similari-
ties with IBS-related symptoms [8], but there are also dif-
ferences, particularly regarding the range of triggers that 
can provoke GI problems, some of which may be 

unknown [2,11]. Therefore, the symptomatology might 
not completely correspond with that of patients with IBS. 
Additionally, the open-ended questions in Phase 4 
revealed that some participants felt certain questions 
were missing. The topic that most participants mentioned 
was ‘frequent mucus production that is hard to control’. 
This might suggest that IBS and SM differ in this aspect.

For the VSI, Cronbach’s alpha was excellent (α = 0.93), 
consistent with prior studies involving patients with 
IBS [14,30]. The VSI does not have subscales, but mea-
sures five dimensions of GI-specific anxiety: fear, worry, 
vigilance, sensitivity, and avoidance [14]. These con-
cepts are applicable to individuals with SM [11]. Several 
recent factor analyses in studies involving patients 
with IBS have resulted in one factor [14,31]. 
Interestingly, in our study, the EFA for VSI revealed two 
factors. In the first factor, all items were related to wor-
ries related to internal GI symptoms, whereas GI-specific 
anxiety linked to external/social factors was grouped 
in the other. This might be due to the unpredictable 
nature of SM symptoms and the difficulty in identify-
ing specific triggers, which could provide a logical 
explanation for the two-factor result.

Moreover, like the GSRS, the VSI was originally 
designed for patients with IBS and its factor structure 
may not fit perfectly with the experiences of patients 
with SM. In addition, it is worth noting that the items 
with the lowest loading (item 13 ‘When I feel discom-
fort in my belly, it frightens me’ and item 14 ‘in stress-
ful situations, my belly bothers me a lot’ – see Table 7) 
were those not identified for GI problems in patients 
with SM in the study. The responses to the open-ended 
questions added to the VSI revealed that some of the 
participants had adapted to their GI problems, which 
may have influenced their answers. This finding is not 
surprising, as many of the participants in this study 
had lived with SM for many years. Additionally, only 
the item ‘Worry about not noticing the need to defe-
cate in the nighttime’ was reported to be missing.

Table 7. T he factor loadings for the VSI in Phase 4.
Items F1 F2

I worry that whenever I eat during the day, bloating and distension in my belly will get worse [1] .70 .53
I often worry about problems in my belly [3] .85 .54
I have a difficult time enjoying myself because I cannot get my mind off discomfort in my belly [4] .83 .60
I often fear that I won’t be able to have a bowel moment [5] .78 .51
I am constantly aware of the feelings I have in my belly [10] .83 .40
I often feel discomfort in my belly could be a sign of a serious illness [11] .70 .36
As soon as I wake up, I worry that I will have discomfort in my stomach during the day [12] .81 .49
I constantly think about what is happening inside my belly [15] .86 .38
No matter what I eat, I will probably feel uncomfortable [7] .60 .32
As soon as I feel abdominal discomfort, I begin to worry and feel anxious [8] .60 .54
When I feel discomfort in my belly it frightens me [13] .45 .35
In stressful situations, my belly bothers me a lot [14] .58 .54
I get anxious when I go to a new restaurant [2] .52 .88
Because of fear of developing abdominal discomfort, I seldom try new foods [6] .53 .87
When I enter a place I haven’t been before, one of the first things I do is to look for a bathroom [9] .61 .70
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The current study has several strengths. There is 
extensive knowledge about SM and psychometric 
methods within the research group. The study’s design 
and choice of analysis methods are in accordance 
with the COSMIN checklist [10]. The choice of the 
GSRS and the VSI for testing was based on an explor-
ative robust multimethod design in four phases with 
various perspectives.

The extensive and systematic design of phases 1 
and 2 supported the study’s content validity. Overall, 
the psychometric properties demonstrated good inter-
nal consistency. This suggests that the items are inter-
related, measure the intended construct, and support 
the instrument’s reliability and validity. Most partici-
pants indicated that the questionnaires were relevant, 
did not lack important questions, and had satisfactory 
response options. This feedback suggest that the 
instruments cover almost all aspects of GI issues for 
the current population with SM, and that the Swedish 
versions of the instruments are suitable for patients 
with SM.

Furthermore, the Phase 4 sample consisted of 147 
individuals with SM and GI issues from five hospitals 
located in different regions in Sweden. Only those 
with a confirmed SM diagnosis through bone marrow 
aspiration were included in the study.

Another reason for choosing these instruments is 
that both the GSRS and the VSI are license-free, mak-
ing them suitable for clinical use. For research pur-
poses, both instruments have been used in prior 
studies, providing the opportunity for future compari-
sons of gastrointestinal issues between groups, such as 
SM and IBS. In research, organ specific QoL instru-
ments should generally be combined with a generic 
instrument for a more comprehensive evaluation of 
symptom burdens. One limitation in the study’s choice 
of methods for psychometric testing is that we did not 
perform a test-retest, which could have strengthened 
the study by examining the instruments’ consistency 
over time [3]. However, the decision not to include this 
test in the current study was based on the fact that 
SM is a disease that often occurs in flare-ups, with 
intermittent worsening of GI problems [11]. Arguably, 
a test-retest analysis might provide more insights into 
flare-ups than into the stability of the instruments. This 
could have impacted the analysis, as the results might 
reflect present GI problems rather than the time factor.

Furthermore, a significant difference between the 
two instruments lies in the recall period. The GSRS 
asks participants to report their symptoms over the 
preceding week, whereas the VSI does not specify a 
recall period. In SM, GI problems may be intermittent, 
making it more difficult for patients to accurately recall 

their symptoms over an extended period. The differ-
ence in recall periods is important to have in mind 
when interpreting the results, as it may affect the 
comprehensibility, accuracy, and reliability of the data 
[3]. However, during the pilot test in Phase 3, partici-
pants were asked if they had ongoing GI problems. If 
they did not, they were asked to complete two identi-
cal versions of the GSRS and the VSI: one for current 
GI status and one for the most recent period with 
worsening GI problems. The results for both versions 
of both instruments showed nearly the same results. 
This suggests that the recall period had no 
major impact.

The VSI was missing more data than the GSRS, 
which could affect the reliability of the findings [3]. 
One possible explanation for the lower response rate 
could be related to the statement made by some par-
ticipants that some of the questions in the VSI were 
similar and not well-worded.

Conclusions

Based on our results, we propose the use of the GSRS 
for measuring physical GI problems in the SM popula-
tion, for both clinical and research purposes. For mea-
suring psychosocial consequences and/or worries 
related to GI problems, the VSI seems to be a good 
alternative, especially for clinical use. Using the VSI can 
contribute to detection of problems not always appar-
ent to the clinician. However, as some participants 
stated, adapting to this problem area is not uncom-
mon, which potentially affects the instrument’s ability 
to detect clinically important changes over time 
(responsiveness). Therefore, VSI might not be as bene-
ficial as an outcome measure in intervention studies or 
medication evaluation in the clinic. The aim of this 
study was not to modify existing instruments for mea-
suring GI problems, but rather to evaluate their valid-
ity, reliability, applicability, and relevance for people 
with SM. However, future studies with focus groups or 
think-aloud interviews could extend the qualitative 
understanding of the instruments and capture the 
symptoms of individuals with SM more accurately, aid-
ing exploration of potential revisions or adaptations to 
these instruments.
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