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ABSTRACT ARTICLE HISTORY

Background: Perianal fistula (PF), a complication of Crohn’s disease (CD), affects health-related Received 19 June 2022

quality of life (QOL). Revised 26 December 2022

Obiective: : ; : : Accepted 3 January 2023
jective: To elucidate QOL of health states corresponding to different stages of PF associated

with CD in Japan. KEYWORDS

Method: This cross-sectional, observational, web-based questionnaire survey assessed eight Japanese; Crohn'’s disease;
different health states in patients with CD and PF and individuals without CD (non-patients) perianal fistula; quality of life;
from the Medilead Healthcare Panel (MHP) and determined the utility values (QOL scores) in each utility value; time trade-off
health state by the time trade-off method. In patients, we determined also the utility value of the

current health state associated with CD and the PF. The analysis excluded respondents with

logical inconsistencies.

Results: The analysis included 82 patients and 576 non-patients with the same sex and age

distribution as the Japanese population. In both groups, mean utility values were higher in

remission (patients, 0.78; non-patients, 0.51) than in non-remission states, with lowest values

for poor prognosis after proctectomy (patients, 0.13; non-patients, —0.10) and highest values for

the state with mild symptoms (patients, 0.60; non-patients, 0.30). In patients, the mean utility

value of the current health state was 0.71.

Conclusion: QOL decreases with increasing severity of PF and is lower for good prognosis after

proctostomy than for remission.

Introduction Several studies have evaluated the effects on health-
related quality of life (HRQOL, hereafter QOL), and
recent overseas studies found that the QOL of patients
with Crohn’s disease and a fistula was significantly
lower than that of patients with Crohn’s disease with-
out a fistula [9].

The numerical value of people’s health condition
(hereinafter referred to as utility value) can be used to
quantitatively assess QOL. Utility values are generally
defined as values standardized from 0 (death) to 1 (per-
fect health) and can be acquired by several methods
[10,11]. In addition to the profile-type scale used in the
gery; recurrence of infection or sepsis [5] psychological above-mentioned study [9], common approaches include
problems, such as anxiety and depression [6,7] restric-  jndirect methods, such as EuroQOL 5 dimensions (EQ-5D)
tion of sexual activity [3] reduction of pregnancy [8] and  and Health Utilities Index, and direct methods, such as
restrictions in social interaction and employment [5]. the standard gamble (SG) and time trade-off (TTO)

Perianal fistula is a complication of Crohn’s disease and
occurs in 20% to 50% of patients with the disease [1,2].
It is usually the result of an infection near the anus that
causes pus to accumulate in nearby tissues and leads to
formation of a small tunnel between the end of the
intestine and the skin near the anus. Physical symp-
toms, such as anal pain and fecal excretion, have been
reported to be the most serious for patients [3].
Consequences vary and include fecal incontinence [4]
caused by the disease itself or a complication of sur-
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methods [12-15]. In addition to the utility value in
patients, the utility value in participants from the general
population (non-patients) is also used in economic eva-
luations of healthcare technology. In this approach, non-
patients are asked to imagine each health state, and their
utility value is measured by a direct method. Institutions
of health technology assessment in different countries
are known to use different methods for economic evalua-
tions [16,17], and it is important to select an appropriate
method depending on the country-specific policy.

These methods can be used also to quantitatively
evaluate QOL in each health state associated with the
various severities of perianal fistula. A study performed
in the USA by Arseneau et al. used an SG method to
evaluate QOL in patients with Crohn’s disease (includ-
ing patients with fistula) and healthy individuals [14].
However, it is difficult to confirm the validity of the
group’s findings and apply them to studies in Japan
because detailed information on the evaluated health
states and SG method is not provided. On the other
hand, in a study in the UK, Longworth et al. used the
TTO method in patients with Crohn’s disease and peo-
ple from the general population; the group showed
participants a description of multiple health states of
perianal fistula associated with Crohn’s disease and
asked them to imagine each health state and evaluate
QOL [15]. To the best of our knowledge, the two studies
mentioned above [14,15] are the only ones that have
quantitatively evaluated the QOL of different health
conditions of perianal fistula associated with Crohn’s
disease, and no such study has been performed in
Japan. These two studies investigated the utility values
in both patients and non-patients. We thought it would
be meaningful to clarify the burden of Crohn’s disease
in Japan because the development of treatments for
perianal fistula associated with Crohn’s disease has
been progressing in Japan and the disease burden
might vary depending on race or nationality.

The purpose of this study was to evaluate in
Japanese patients and non-patients the QOL corre-
sponding to multiple health states defined by the
severity of perianal fistula associated with Crohn'’s dis-
ease and the clinical course after proctostomy, using
the same methods as Longworth et al [15].

Materials and methods
Study design

This was a cross-sectional, observational, web-based
questionnaire survey of Japanese patients with
Crohn’s disease and people from the general popula-
tion without Crohn’s disease (non-patients). Surveyed

participants were people registered in the Medilead
Healthcare Panel (MHP) [18-20], which is owned by
Medilead, Inc. (Tokyo, Japan). The MHP comprises peo-
ple in the Japanese general population who have
agreed to cooperate in surveys such as questionnaires
and interviews. About 4.2 million people are registered
in the MHP. When this study was conducted, the MHP
included 419 people who reported that they had visited
a medical institution for Crohn’s disease in the past. The
study endpoints were the utility values for eight types
of health state related to perianal fistula associated with
Crohn’s disease and, in the patient group, for the cur-
rent health state.

In the study, we presented respondents with
descriptions of multiple health states of perianal fistulae
associated with Crohn’s disease and recorded their QOL
assessments. The descriptions were Japanese transla-
tions of the descriptions of eight health states used in
the above-mentioned study performed in the UK [15].
The descriptions were translated by two independent
translators, and the translated versions were compared;
any inconsistencies between the translations were dis-
cussed by an expert in Crohn'’s disease (MM) and one in
QOL assessment (Al), and the experts chose the version
that they considered to be the most appropriate. In
addition, bilingual clinical experts in Crohn's disease
and bilingual experts in QOL evaluated the consistency
of the Japanese descriptions with the original English
text and whether the Japanese expressions correctly
described the health states. Table 1 presents the
descriptions of health states used in this study.

Like the UK study [15], we obtained utility values
corresponding to the descriptions of each health state
by a composite TTO that combined a conventional TTO
and a lead-time TTO. In TTO, a selection-based evalua-
tion method, respondents are presented with a pair of
states, one matching perfect health and the other
matching disability, and are asked which state they
prefer. At that time, respondents are asked to assume
that they will stay in each health state for the specified
period without receiving relief or treatment, that they
have no health problem other than the presented
health state, and that death will follow this period.
First, we compared 10years of perfect health state
and 10vyears of disability state, then 0years of perfect
health state (death) and 10years of disability state. If
respondents answered that the disability state was bet-
ter than 0 years (death) of the perfect health state, they
continued with the conventional TTO, in which they
compared several years of the perfect health state,
which fluctuated in the range of 0 to 10years, with
10years of the disability state (Figure 1). On the other
hand, if they answered that the disability state was



worse than Oyears of the perfect health state, they
continued with the lead-time TTO, in which they com-
pared several years of the perfect health state, which
fluctuated in the range of 0 to 10 years, with 10 years of
the disability state after 10 years of the perfect health
state (Figure 2). The number of years of the perfect
health state changed on a yearly basis, and the ques-
tionnaire continued until a respondent changed their
response from the one chosen in the previous question
or responded that the perfect health state was the
same as the disability state. The resulting utility value
ranged from —1.0 to +1.0 in increments of 0.05.

To minimize potential bias associated with the order
in which the descriptions of health states were pre-
sented, respondents were presented the questions on
health states #1 to #4 (health states without surgery) in
random order, followed by the questions on health
states #5 to #8 (health states after surgery) also in
random order. In addition, before conducting the TTO
survey, we confirmed that respondents properly under-
stood the severity of each health state by first present-
ing the descriptions #1 to #4 and asking respondents to
rank them in order of severity and then doing the same
with descriptions #5 to #8.

In addition to the TTO, we also asked about demo-
graphic variables (sex, age), current illness, current
health state, and the presence or absence of disability.
In patients with Crohn’s disease, we asked the respon-
dents whether they had experienced chronic perianal
fistula, perianal abscess, or proctostomy. In non-
patients, we asked whether they had a patient with
Crohn’s disease among their close relatives, such as
a family member.

This study was approved by the non-profit organiza-
tion MINS Research Ethics Committee (MINS-REC
-210223).

Study participants

An initial screening survey was conducted to select
eligible persons for the composite TTO survey (herein-
after referred to as TTO survey). The screening survey
was conducted among Japanese patients who were
recorded in the MHP as having Crohn’s disease and
Japanese non-patients from the general population;
participants were men and women aged 20 years or
older. The last part of the screening survey presented
a patient information document asking for consent to
participate in the study. After confirming that potential
participants had fully understood the survey contents,
electronic written informed consent was obtained.

In the non-patient group, the number of respon-
dents in each age and sex group was calculated from
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the composition ratio [21] of Japanese ages by sex. In
both the patient and non-patient group, the inclusion
criteria for enrollment in the TTO survey were as fol-
lows: age 20 years or older at the time of survey; born in
Japan; completed the compulsory education in Japan;
have lived mostly in Japan in the past 5years; and
provided electronic written informed consent. In the
patient group, an additional inclusion criterion was
a diagnosis of Crohn's disease. In the patient group,
ulcerative colitis was an exclusion criterion, but people
from the general population with ulcerative colitis were
not excluded from the non-patient group.

Data cleaning exclusion criteria were established on
the basis of the above-mentioned study by Longworth
et al [15]. as follows: The assessed utility value was the
same for all health states; remission was rated lower
than the following health states abscess, defunctioning
with negative outcome, or proctectomy with negative
outcome; and the response time was less than 5 min-
utes. The data of respondents who did not meet any of
these criteria were considered valid and included in the
analysis set.

Statistical analysis

For the endpoints, the response data were summarized
separately for the patient group and non-patient group.
Summary statistics (mean, SD) were calculated for con-
tinuous variables, and ratios for categorical variables.

Furthermore, as an exploratory analysis, the effect of
each respondent characteristic on the utility value was
examined in a linear mixed model, with the utility value
as the objective variable and each background factor
and health state as the explanatory variables. At that
time, a normal distribution was assumed for the objec-
tive variable, and the variability among respondents
was considered as a variable intercept because each
respondent repeatedly evaluated eight different health
states. Results were considered statistically significant if
the P-value was less than 0.05.

All analyses were performed with R version 4.1.0.

Results
Respondent characteristics

The flow chart of participant selection is shown in
Figure 3. Among the responses from the 1,227 people
who completed the TTO survey, 658 responses from 82
patients and 576 non-patients were valid. The percen-
tage of valid respondents was 74.5% in the patient
group and 51.6% in the non-patient group, and non-
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Table 1. Descriptions of health states of perianal fistula associated with Crohn’s disease used in the survey.

# Health state

Description

#1. Remission

#2. Chronic symptomatic fistulae with

mild symptoms

#3. Chronic symptomatic fistulae with

severe symptoms

#4. Abscess

You have a condition that causes inflammation of the gastrointestinal tract. This inflammation can occur

within your intestines, anywhere from near your mouth to your anus. People with this condition can
experience stomach cramps and a need to go to the toilet urgently. Some people with this condition can
experience fistulae, which are small holes, near the intestine and the anus. The opening of fistulae is

a small hole at the skin, blood, mucus, pus or fece may leak out. It may accompany fever and pain.
However, your condition is well controlled. You do not have pain associated with the fistulae and do not
experience any discharge from around the anus. Your daily activities are not restricted and there are no
physical restrictions on your sexual activity as a result of fistulae.

You have a condition that causes inflammation of the gastrointestinal tract. This inflammation can occur

within your intestines, anywhere from near your mouth to your anus. People with this condition can
experience stomach cramps and a need to go to the toilet urgently. Some people with this condition can
experience fistulae, which are small holes, near the intestine and the anus. The opening of fistulae is

a small hole at the skin, blood, mucus, pus or fece may leak out. It may accompany fever and pain. These
sometimes cause you mild discomfort and a small amount of mucus sometimes leaks from the fistulae
opening. You have no or slight restrictions on your daily activities. You have slight restrictions on your
sexual activity.

You have a condition that causes inflammation of the gastrointestinal tract. This inflammation can occur

within your intestines, anywhere from near your mouth to your anus. People with this condition can
experience stomach cramps and a need to go to the toilet urgently. Some people with this condition can
experience fistulae, which are small holes, near the intestine and the anus. The opening of fistulae is

a small hole at the skin, blood, mucus, pus or fece may leak out. It may accompany fever and pain. These
sometimes cause you moderate or marked discomfort. You experience moderate or substantial discharge
from the fistulae openings, which contains mucus, pus and/or poo. Your daily activities are moderately to
markedly restricted as a result of the fistulae. You have moderate or marked restrictions on your sexual
activity as well.

You have a condition that causes inflammation of the gastrointestinal tract. This inflammation can occur

within your intestines, anywhere from near your mouth to your anus. People with this condition can
experience stomach cramps and a need to go to the toilet urgently. Some people with this condition can
experience fistulae, which are small holes, near the intestine and the anus. The opening of fistulae is

a small hole at the skin, blood, mucus, pus or fece may leak out. It may accompany fever and pain. These
fistulae are infected, and an abscess has developed. Pus accumulated is called as abscess. As abscess grows,
severe pain may occur, and you may experience swelling around your anus. Your daily activities are
moderately to severely restricted as a result of the infection. You have moderate to severe restrictions on
your sexual activity as well.

#5. Defunctioning with positive outcome You have a condition that causes inflammation of the gastrointestinal tract. It has not been possible to

#6. Defunctioning with negative

outcome

#7. Proctectomy with positive outcome

control your symptoms with drugs, and you have had an operation. Before the operation you regularly
experienced severe pain and an urgent need to go to the toilet. You also experienced a regular and
substantial discharge of mucus, pus and/or poo from around your anus. The operation created stoma at
cranial to the fistulae so that digestive waste and intestinal fluid do not stimulate the anus and fistulae. It
also re-routed part of your intestine to an opening, or stoma, so that waste products may be emptied into
an external bag attached to your abdomen. The operation was a success, but you still have mild discomfort
from the fistulae. A small amount of mucus may sometimes leak from the fistulae but your daily activities
are not restricted. You have slight restrictions on your sexual activity.

You have a condition that causes inflammation of the gastrointestinal tract. It has not been possible to

control your symptoms with drugs, and you have had an operation. Before the operation you regularly
experienced severe pain and an urgent need to go to the toilet. You also experienced a regular and
substantial discharge of mucus, pus and/or poo from around your anus. The operation created stoma at
cranial to the fistulae so that digestive waste and intestinal fluid do not stimulate the anus and fistulae. It
also re-routed part of your intestine to an opening, or stoma, so that waste products may be emptied into
an external bag attached to your abdomen. The operation has not completely relieved your symptoms and
you still regularly experience moderate to severe pain. You also experience a regular and substantial
discharge of mucus, pus and/or poo from the fistulae openings. Your daily activities are severely restricted
as a result of the fistulae. You have moderate to severe restrictions on your sexual activity as well.

You have a condition that causes inflammation of the gastrointestinal tract. It has not been possible to

control your symptoms with drugs, and you have had an operation. Before the operation you regularly
experienced severe pain and an urgent need to go to the toilet. You also experienced a regular and
substantial discharge of mucus, pus and/or poo from around your anus. The operation removed your back
passage (rectum) including fistulae and an abscess to create stoma. It also re-routed part of your intestine
to an opening, or stoma, so that waste products may be emptied into an external bag attached to your
abdomen. It is not possible to reverse the operation and you will always require the stoma and external
bag. The operation was a success and you do not have any pain or discharge from around the anus. Your
daily activities are not restricted. You have slight restrictions on your sexual activity.

#8. Proctectomy with negative outcome You have a condition that causes inflammation of the gastrointestinal tract. It has not been possible to

control your symptoms with drugs, and you have had an operation. Before the operation you regularly
experienced severe pain and an urgent need to go to the toilet. You also experienced a regular and
substantial discharge of mucus, pus and/or poo from around your anus. The operation removed your back
passage (rectum) including fistulae and an abscess to create stoma. It also re-routed part of your intestine
to an opening, or stoma, so that waste products may be emptied into an external bag attached to your
abdomen. It is not possible to reverse the operation and you will always require the external bag. The
operation has not completely relieved your symptoms and you still regularly experience moderate to
severe pain. You also experience discharge from the surgery wound which has not fully healed. Your daily
activities are severely restricted as a result of the surgery wound. You have moderate to severe restrictions
on your sexual activity as well.




patients were more likely than patients to be excluded
because of data cleaning.

The background information of the valid respondents
in each group is presented in Table 2. Compared with the
non-patient group, the patient group had a higher pro-
portion of men, people in the age group 40 to 59 years,
and people who rated their current health state as poor
and answered ‘yes’ to the question whether they had
a disability. In the patient group, 7.3% of patients were
currently experiencing a chronic perianal fistula and 9.8%
a perianal abscess, and 19.5% had undergone proctost-
omy. Compared with the age and sex of the Japanese
general population as of 1 October 2019 [21], the non-
patient group had 4.0% fewer men and 4.0% more
women and also showed a difference of —0.9% to +1.1%
in each age group.

Respondents’ understanding of the severity of each
health state

Before conducting the TTO survey, we assessed respon-
dents’ understanding of the severity of each health state
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by asking them to rank the health states in order of
severity. The results are shown in Table S1. Most respon-
dents ranked health state #1, #2, #5, or #7, each of which
indicated a relatively good health state, first or second,
and #3, #4, #6, or #8, each of which indicated a poor health
state, third or fourth. The ranking of the responses tended
to be similar in the patient and non-patient groups.

Utility values in each health state in patients and
non-patients

The summary results of utility values based on descrip-
tions of eight types of health state are shown in Table 3.
In both groups, utility values for remission (#1) were
higher than for any other state. As the severity increased
from remission to abscess (#4), the corresponding utility
values decreased. The utility values for defunctioning
with positive outcome (#5) and proctectomy with positive
outcome (#7) were between those of chronic sympto-
matic fistulae with mild symptoms (#2) and chronic symp-
tomatic fistulae with severe symptoms (#3), but the
values for defunctioning with negative outcome (#6)

a You live for 5 years in a perfect health state

b You live for 10 years in the following health state:

You have a ition that causes i ion of the tract. Thisi i
can occur within your intestines, anywhere from near your mouth to your anus. People with
this ition can i oramps and a need to go to the toilet urgently.

Some people with this condition can experience fistulae, which are small holes, near the
intestine and the anus. The opening of fistulae is a small hole at the skin, blood, mucus, pus or
fece may leak out. It may accompany fever and pain.

However, your condition is well controlled. You do not have pain associated with the fistulae
and do not experience any discharge from around the anus. Your daily activities are not
restricted and there are no physical restrictions on your sexual activity as a result of fistulae.

AV1_Q3
Which one is better A or B? Al ively, are both ?

*Please assume that whichever you choose, you will die after a defined period has passed

A(You live for 5 years in a perfect health state)
B (You live for 10 years in the health state indicated under B in the figure)

Aand B are comparable.

Next.

Figure 1. Example of standard time trade-off internet survey screen.

Note: TTO, time trade-off
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a You live for 5 years in a perfect health state

state:

\ 4

b After 10 vears in a perfect health state, you live another 10 years in the following health

- .
« >

10 years

You have a ion that causes i

ion of the

tract. Thisi

this ition can

can occur within your intestines, anywhere from near your mouth to your anus. People with
i caamps and a need to go to the toilet urgently.

Some people with this condition can experience fistulae, which are small holes, near the
intestine and the anus. The opening of fistulae is a small hole at the skin, blood, mucus, pus or
fece may leak out. It may accompany fever and pain.

However, your condition is well controlled. You do not have pain associated with the fistulae
and do not experience any discharge from around the anus. Your daily activities are not
restricted and there are no physical restrictions on your sexual activity as a result of fistulae.

AV1_Q12
Which one is better A or B? Al

ively, are both ?
*Please assume that whichever you choose, you will die after a defined period has passed

Aand B are comparable.

A(You live for 5 years in a perfect health state)

B (After 10 years in a perfect health state, you live another 10 years inthe
health state indicated under B in the figure)

Next

Figure 2. Example of lead-time time trade-off internet survey screen.

Note: TTO, time trade-off

and proctectomy with negative outcome (#8) were the
lowest. In all health states, the utility values of the patient
group were higher than those of the non-patient group.
The distributions of utility values were visualized by
histograms (Figure S1). In most of the health states, the
peaks at the extreme utility values, such as at —1.00, 0.00,
+0.95, and +1.00, were observed in both the patient and
non-patient groups. The utility values with a large stan-
dard deviation in each health state were considered to be
mainly caused by these distributions. More respondents
in the non-patient group than in the patient group
tended to give extreme utility values of —1.00 and 0.00.

Utility values for the actual health state at the time
of survey among patients with Crohn’s disease

The summary results of utility values by health state in the
patient group at the time of survey are shown in Table 4.
For chronic perianal fistula, perianal abscess, and proctost-
omy, the utility values were not markedly different, irre-
spective of the conditions experienced by patients. The

utility value based on the health condition in the overall
patient group at the time of survey (0.71 £0.48) and the
utility value of the sub-population of patients currently
experiencing chronic perianal fistula (0.63 £0.80) were
between the values for remission (#1; 0.78 +0.33, see
Table 3) and chronic symptomatic fistulae with mild symp-
toms (#2; 0.60 + 0.48, see Table 3) and much higher than
the value for chronic symptomatic fistulae with severe
symptoms (#3; 0.23+£0.63, see Table 3). Moreover, the
utility value in the sub-population of patients currently
experiencing perianal abscess (0.67 + 0.68) was markedly
different from the patient value for the hypothetical health
condition abscess (#4; 0.21 + 0.60, see Table 3).

Factors affecting utility values

The results of the linear mixed model analysis of utility
values are presented in Table 5. As shown in the table,
the P-value for the partial regression coefficient was
significant for the non-patient group compared with
the patient group and for health states #2 to #8



compared with remission (#1). Thus, the variables
‘Differences between the patient group and the non-
patient group’ and ‘Differences in descriptions about
the health state’ appeared to affect utility values such
that the variable ‘non-patient group’ and each health
state from #2 to #8 significantly decreased the utility
value compared with ‘patient group’ and health state
#1, respectively. Furthermore, the higher the severity of
the health state, the larger the decrease in the utility
value. Other variables (i.e., sex, age, current health state,
presence of own disability) were considered not to have
an impact.

Discussion

This study evaluated utility values corresponding with
multiple health states that were based on the severity
of perianal fistula associated with Crohn’s disease and

Medilead Healthcare Panel

v

Screening survey
distributed

v

Screening survey 2180

4.2 million®

13,609
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the clinical course after proctostomy in Japan. To the
best of our knowledge, it was the first study to perform
a quantitative assessment of QOL associated with each
state in Japanese patients with Crohn’s disease and the
Japanese general population (non-patients). Among the
eight health states evaluated in the study, both patients
and non-patients rated remission as the state with the
highest QOL. Moreover, utility values were lower for
poorer health states. Specifically, as the severity
increased from remission (#1), to chronic symptomatic
fistulae with mild symptoms (#2), chronic symptomatic
fistulae with severe symptoms (#3), and abscess (#4),
the corresponding utility values decreased. Moreover,
utility values for defunctioning with negative outcome
(#6) and proctectomy with negative outcome (#8) were
lower than those for defunctioning with positive out-
come (#5) and proctectomy with positive outcome (#7).
Before the assessment of QOL by TTO, we assessed

response received « Younger than 20 years old 20
« Born and raised outside than Japan 13

« Did not Jap p y educati 35

"] - Did not live in Japan in past 5 years 4

« Diagnosed with Crohn’s disease and ulcerative colitis 7

= Did not give informed consent 489

A

v

Figure 3. Flow chart of participants.

Patients Non-patients
eligible for TTO survey 136 eligible for TTO survey 1476
Patients Non-patients
« Terminated and did not proceed to TTO survey 2 4
because of multiple responses
= Termi d and did not proceed to TTO survey " 25 B
because of too many responses ™
« Prematurely terminated TTO survey / 13 330
withdrew informed consent
A A
Patients who 110 Non-patients who 1117
completed TTO survey completed TTO survey ’
Patients Non-patients
« All health states assessed as the same QOL 18 251
« Rated remission (#1) lower than
Abscess (#4) 3 164
> Defunctioning with negative 8 173 <
P with negative 4 157
« Response time less than 5 minutes. 2 78
Note: If multiple items applied, each was counted
A A 4
Patients 82 Non-patients 576
with valid responses with valid responses

* Total number of Medilead Healthcare Panel registrants. When registering for the panel, a total of 419 people reported that they
had visited a medical institution for Crohn’s disease in the past. ** Comprises 419 people registered as having visited a medical
institution for Crohn’s disease and 13,190 people randomly selected from the remaining non-Crohn’s disease patients. *** The
allocation to the patient or non-patient group was based on the results of the screening survey, not on the information given by
people when they registered with the panel. QOL, quality of life; TTO, time trade-off
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Table 2. Background information of valid responders.

Patient Non-patient
group group
(n=282) (n=576)
Sex (%)
Male 70.7 441
Female 29.3 559
Age (%)
20-29 years old 3.7 12.0
30-39 years old 15.9 12.5
40-49 years old 37.8 17.4
50-59 years old 31.7 15.1
60-69 years old 11.0 15.6
70 years or older 0.0 27.4
Current health state (%)
Very poor 24 14
Poor 12.2 5.9
Fair 58.5 453
Good 244 38.5
Very good 24 8.9
Presence of own disability (%)
Yes 45.1 7.6
No 51.2 89.6
Do not want to answer 3.7 2.8
Family/friend with Crohn’s disease (%)
Yes NA* 1.9
Chronic perianal fistula (%)
Currently experiencing 7.3 NA*
Previously experienced but not 415 NA*
experiencing now
Never experienced 51.2 NA*
Perianal abscess (%)
Currently experiencing 9.8 NA¥*
Previously experienced but not 46.3 NA*
experiencing now
Never experienced 439 NA*
Proctostomy (%)
Yes 19.5 NA*
Note: * No response data because this question was not asked in this
group.

NA, not applicable.

respondents’ understanding of the severity of each
health state. The results indicated that the respondents
understood the order of severity represented by the
descriptions of health states. Furthermore, the order of
severity matched the order of mean utility values of
each health state well. In addition, the ranking of sever-
ity showed that respondents’ understanding of the
order of severity was similarly good in the patient and
non-patient groups.

As mentioned above, the relative relationship
between utility values and the eight types of health
state was similar in patients and non-patients. On the
other hand, in all eight health states the utility values
were lower in non-patients than in patients. The results
of the linear mixed model analysis of variables affecting
utility values showed that being a non-patient and
rating a description of a worse health state resulted in
a lower utility value, indicating that these variables
have a certain influence on QOL. The result also indi-
cated that being in the non-patient group had a greater
influence on QOL than being in the health state chronic

symptomatic fistulae with mild symptoms (#2), defunc-
tioning with positive outcome (#5), and proctectomy
with positive outcome (#7).

The utility values obtained in this study in Japanese
people were comparable to those of the similar study
with a similar methodology performed in the UK [15] in
that both studies found lower utility values in non-
patients and for descriptions of poorer health states.
However, in the current study the utility values for any
health state were lower in both patients and non-
patients than the respective values in the UK study
[15], whereby they were markedly lower in non-
patients. Overall, the utility values in our study were
also lower in any corresponding health state and much
lower in non-patients than the values in a US study that
used an SG method to evaluate QOL for multiple health
states in patients and non-patients [14]. The utility
values were similar in both international studies, one
of which used TTO [14] and one SG [15]. The fact that
the utility values in our study were lower than those in
both international studies is considered a unique find-
ing of this study in Japanese people. Moreover, among
non-patients in our study who indicated very low utility
values, negative mean values were reported for some
health states, suggesting that these states were worse
than death. In general, non-patients tend to rate QOL
lower than patients do. A previous study that assessed
QOL by TTO in a general Japanese population found
that utility values were rarely negative [22]. Accordingly,
it is considered unusual to find such low utility values in
Japanese non-patients. We hypothesize that the non-
patients in our study might have perceived perianal
fistula associated with Crohn’s disease as being more
serious than it actually is and that the descriptions
might not have accurately reflected the clinical picture.
In addition, the proportion of respondents found to
have invalid answers during data cleaning was particu-
larly high in the non-patient group, suggesting that
some selection bias may have occurred. One explana-
tion may be that the non-patients could not fully
understand the description of the health states, result-
ing in a relatively large number of inconsistencies in
their responses. Furthermore, more respondents in the
non-patient group than in the patient group tended to
give extreme utility values of —1.00 and 0.00. The exclu-
sion criterion for the exclusion of inconsistent answers
defined by Longworth et al. might have been insuffi-
cient in the Japanese non-patient population, or the
non-patient group might have rated the disease condi-
tion associated with perianal fistula more seriously than
non-patients in the UK did. Even though a Japanese
clinical expert confirmed the validity of our Japanese
descriptions, the utility values may have been less
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Patient group Non-patient group

(n = 82) (n = 576)

Health state Mean +SD Mean +SD
#1. Remission 0.78 +0.33 0.51 +0.51
#2. Chronic symptomatic fistulae with mild symptoms 0.60 +0.48 0.30 +0.59
#3. Chronic symptomatic fistulae with severe symptoms 0.23 +0.63 —-0.04 +0.63
#4. Abscess 0.21 +0.60 —-0.08 +0.62
#5. Defunctioning with positive outcome 0.50 +0.59 0.33 +0.58
#6. Defunctioning with negative outcome 0.13 +0.68 —-0.09 +0.64
#7. Proctectomy with positive outcome 0.53 +0.55 0.37 +0.59
#8. Proctectomy with negative outcome 0.13 +0.65 —-0.10 +0.64

Note: SD, standard deviation.

Table 4. Utility values based on actual health state at the time
of the survey of patients with Crohn’s disease.

n Mean =+ SD

Patient group, overall 82 0.71 048
Chronic perianal fistula

Currently experiencing 6 0.63 +0.80

Previously experienced but not experiencing now 34 0.64 +0.53

Never experienced 42 077 +0.38
Perianal abscess

Currently experiencing 8 0.67 +0.68

Previously experienced but not experiencing now 38 0.70 +0.46

Never experienced 36 0.73 =047
Proctostomy

Yes 16 0.71 +0.49

No 66 071 +0.48

Note: SD, standard deviation.

reliable in the non-patient group than in the patient
group. To overcome the limitations discussed above,
future studies should perform a preliminary survey to
verify respondents’ understanding. Because the utility

Table 5. Results of linear mixed model analysis of utility values.

values were much lower than in the UK study [15], we
suggest that further investigation and interpretation is
necessary.

As Drummond et al [23]. wrote, it is a topic of discussion
whether utility values used for economic assessments of
healthcare technology should be obtained from non-
patients or patients. Specifically, one study reported that
patients who described a state with a stoma as pleasant
indicated that the state would be miserable after removal of
the stoma [24]. Thus, although obtaining reliable values is
necessary for decision-making, it is challenging for health
states that are not experienced. Consequently, investigators
should decide on a case-by-case basis whether to use
patient or non-patient results [23]. Because the reliability
of the non-patient utility values in this study is unclear, as
discussed above, before using non-patient utility values for
economic assessment it may be necessary to evaluate the

Explanatory variables Partial regression coefficient  Standard error P-value
Responder category Patient group (ref.)
Non-patient group —-0.278 0.064 <0.007***
Health state descriptions #1. Remission (ref.)
#2. Chronic symptomatic fistulae with mild symptoms -0.213 0.022 <0.007***
#3. Chronic symptomatic fistulae with severe symptoms —0.552 0.022 <0.007***
#4. Abscess —-0.596 0.022 <0.007%***
#5. Defunctioning with positive outcome -0.192 0.022 <0.007***
#6. Defunctioning with negative outcome -0.610 0.022 <0.007***
#7. Proctectomy with positive outcome —-0.153 0.022 <0.007%***
#8. Proctectomy with negative outcome -0.615 0.022 <0.007***
Sex Male (ref.)
Female -0.017 0.038 0.655
Age 20-29 years old (ref.)
30-39 years old 0.014 0.077 0.857
40-49 years old 0.004 0.071 0.955
50-59 years old 0.105 0.073 0.151
60-69 years old 0.080 0.075 0.284
70 years or older 0.132 0.069 0.055
Current health state Very poor (ref.)
Poor -0.159 0.167 0.341
Fair —-0.109 0.156 0.482
Good -0.111 0.158 0.482
Very good —-0.101 0.169 0.550
Presence of own disability Yes (ref.)
No 0.056 0.065 0.389
Do not want to answer —-0.057 0.123 0.645
(Constant) 0.800 0.171 <0.001%**

Note: Explanatory variables: dummy variables (0-1)

Objective variables: Utility values (—1.00-1.00). * P < 0.05, ** P < 0.01, *** P < 0.001

Marginal R?, 0.154; conditional R?, 0.640.
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appropriateness for non-patients of the descriptions of
each health state.

In this study, we used two approaches to assess QOL in
Japanese patients with Crohn’s disease, i.e, by asking
patients to rate the health states after reading descriptions
of them and by asking them about their own experience of
fistulae and abscesses, and we found differences between
the two approaches. Interestingly, in the UK study, similar
differences were not seen, and the two utility values were
close to each other [15]. The reason for this discrepancy
may be that the current health state of the subgroup of
patients who answered that they had experienced fistulae
or abscesses might not be as serious as the health states in
the corresponding descriptions (#3 and #4). However, the
study result should be interpreted with caution because of
the relatively small number of cases in the subgroup cur-
rently experiencing chronic perianal fistula or perianal
abscess. Another reason for this discrepancy may be that
the descriptions of health states used in this study did not
fully reflect the situation of Japanese patients; however,
a Japanese clinical expert confirmed the validity of the
descriptions of the health states. An additional survey
would be needed to determine the validity of each descrip-
tion in Japanese patients and evaluate whether any change
in descriptions and methods could improve the accuracy of
the results.

In this study, we focused on perianal fistula, one of the
complications of Crohn’s disease, and evaluated QOL
from both patient and non-patient perspectives.
Proctostomy is performed when a fistula is severe and
medication or other procedures are not expected to be
sufficiently effective. However, compared with the state of
remission, this study suggested that QOL after proctost-
omy is low, even if the postoperative clinical course is
good. This finding indicates that a highly effective treat-
ment method is needed that makes it easier to achieve
and maintain long-term remission without surgery.

The study has some limitations. We did not conduct an
experiment to verify whether the descriptions of health
states used by Longworth et al [11]. were valid in the
Japanese population. Therefore, the Japanese version of
the descriptions of health states used in our study may
not have fully reflected the situation of Japanese patients
with perianal fistula associated with Crohn’s disease. To
ensure comparability of the results, we used the same
criteria as Longworth et al. to exclude dishonest or inaccu-
rate respondents from the dataset; however, we did not
examine whether the criteria should be modified when
applying them to the Japanese population.

Because the questionnaire survey was conducted via
the internet, only individuals were selected who had
access to a computer or smartphone. As such, there
may have been some selection bias.

We did not verify whether the web-based questionnaire
survey is applicable as a method for collecting TTO
responses in the Japanese population and therefore cannot
rule out the possibility that the results contained more bias
than those obtained by the face-to-face survey performed
by Longworth et al. Furthermore, the chance that some
respondents did not fully understand the TTO method may
have been higher in the online survey than in the face-to
face one, in which an investigator was available to explain
every questionnaire item. Response results reflect respon-
dents’ subjective opinions after reading descriptions of
a particular health condition and these descriptions may
have differed from the physician’s judgment or medical
evidence. In addition, recall bias may have affected results.

Because the MHP contained a limited number of
patients with Crohn’s disease, we prioritized maximizing
the sample size over ensuring the representativeness of
the sample and did not match patient demographic dis-
tributions with those of the actual population with Crohn's
disease in Japan. Therefore, the representativeness of the
patient population is not guaranteed. Non-patients were
individuals without Crohn's disease, but we did not con-
sider the presence or absence of other diseases such as
ulcerative colitis in participants. Therefore, people with ser-
ious diseases might have been included, although the dis-
tribution of answers about the current health state
indicated that the overall health condition of the study
group was good.

This study performed an exploratory analysis of fac-
tors that may influence utility values but some back-
ground variables that were not investigated in this
study may have influenced the results.

Conclusions

This study quantitatively measured the QOL of eight health
conditions based on the severity and postoperative clinical
course on perianal fistula associated with Crohn’s disease
from the viewpoints of patients with Crohn’s disease and
people from the general population in Japan. The results
indicate that the higher the severity of the perianal fistula,
the lower the corresponding utility value. In addition, the
utility value of patients who have undergone proctostomy
is lower than that of patients in remission, even if the post-
operative clinical course was good.
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