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BACKGROUND AND AIMS: Treatments for ulcerative colitis
(UC) differ in safety, efficacy, and route of administration;
patient preferences for treatment attributes should be
considered in treatment decisions. No study to date has
explored patient preferences for moderate-to-severe UC
treatment in Middle Eastern countries. METHODS: A discrete-
choice experiment aimed to quantify treatment preferences in
patients with moderate-to-severe UC in 5 Middle Eastern
countries (Saudi Arabia, Kuwait, Jordan, the United Arab
Emirates, and Lebanon). Respondents chose between experi-
mentally designed profiles for hypothetical UC treatments
with varying efficacy (time until UC symptoms improve and
chance of UC symptom control after 1 year), side effects
(annual risk of serious infection, 5-year risk of malignancy),
mode and frequency of administration, and need for occa-
sional steroid use. A random-parameters logit model was used
to estimate preference weights for these attributes, from
which conditional relative importance estimates and
maximum acceptable increases in risks of serious infection
and malignancy were derived. RESULTS: Among 365 adults
with moderate-to-severe UC who completed the survey (mean
age, 36 years; 50% female), 5-year risk of malignancy and
symptom control after 1 year had the greatest conditional
relative importance. Respondents were generally willing to
accept statistically significant increases in annual risk of
serious infection and 5-year risk of malignancy in exchange for
better efficacy, changes in mode of administration and dosing
schedule, and avoiding occasional steroid use. CONCLUSION:
Of the attributes evaluated, individuals with UC in Middle
Eastern countries most value avoiding 5-year risk of malig-
nancy and a higher probability of symptom control, on
average.
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Introduction

Ulcerative colitis (UC), a chronic and debilitating in-
flammatory bowel disease affecting nearly 7 million

people globally, is increasing in prevalence in Middle
Eastern countries.1,2 In UC, treatment often begins in a
“step-up” fashion with mesalamine (5-ASA) therapy, a rela-
tively safe and effective therapy for mild-to-moderate UC.
However, 5-ASA fails to induce a clinical remission in 50%
or more of UC patients.3–8 Corticosteroids are often the
preferred second-line treatment in patients whose UC is
not adequately controlled by 5-ASA therapy. Unfortunately,
more than 50% of patients will either suffer disease recur-
rence upon discontinuation of corticosteroids or fail to taper
off corticosteroids at all due to recurrent disease activity
once lower doses of the drug are reached.9 Due to the signif-
icant number of potential adverse side effects associated
with short-term and long-term corticosteroid use, alterna-
tives to corticosteroid therapy have been developed. These
include potent classes of immunosuppressant medications
such as thiopurines and biologic therapies. Cyclosporine
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and tacrolimus have also been used as a bridge to thiopur-
ines for refractory UC, particularly in patients who have
failed to respond to intravenous (IV) corticosteroids.10,11

These treatments differ in various aspects (efficacy, side ef-
fects, route of administration, need for occasional use of ste-
roids), making treatment choices in UC a patient
preference–sensitive decision.12

Little is known about patients’ preferences for different
UC therapies. A previous United States (US) study explored
physician and patient preferences in a discrete-choice
experiment (DCE) involving 200 patients with moderate-
to-severe UC and 200 gastroenterologists.13 Patients
considered symptom control 2.5 times as important as time
to symptom improvement, and 5-year risk of malignancy
was considered almost as important as long-term symptom
control (conditional relative importance [CRI], 0.79 vs 0.96
for long-term symptom control). Patients preferred oral to
subcutaneous (SC) or IV administration (relative impor-
tance, 0.47 vs 0.11 and 0.18, respectively). A latent-class
analysis of treatment preferences among US patients with
Crohn’s disease indicated substantial preference heteroge-
neity, with some patients prioritizing symptom control,
some prioritizing avoidance of steroids, and some priori-
tizing avoidance of treatment-related risks.14 However, no
study to date has explored patient preferences for
moderate-to-severe UC treatment in Middle Eastern coun-
tries. Patient preferences vary across different regions,
cultures, and healthcare systems, and a better understand-
ing of patients’ priorities for treating UC, a disease that is
both burdensome and increasingly prevalent in the region,2

is warranted.
The objectives of this study, the first of its kind to have

been conducted in Middle Eastern countries, were (1) to
quantify preferences for outcomes associated with UC
treatments in Saudi Arabia, Kuwait, Jordan, the United Arab
Emirates (UAE), and Lebanon; (2) to estimate the CRI of
treatment outcomes to patients when choosing a UC treat-
ment; (3) to calculate the maximum acceptable percentage-
point increase in annual risk of serious infection and 5-year
risk of malignancy to obtain an increase in efficacy, to
change the mode and dosing schedule, and to avoid the need
for the occasional use of steroids; and (4) to explore het-
erogeneity in the patient-preference data.
Methods
Study Design

For this study, a DCE previously conducted in the US13 was
adapted for use in clinical sites in 5 Middle Eastern countries:
Saudi Arabia, Kuwait, Jordan, the UAE, and Lebanon. The DCE
survey instrument was translated and adapted for the Middle
East to quantify patient preferences for the same attributes
identified in the original study; it also included the Short In-
flammatory Bowel Disease Questionnaire (SIBDQ) to measure
respondent health-related quality of life (HRQOL).15 The survey
was completed by patients on an electronic device at partici-
pating sites. The RTI International Institutional Review Board
reviewed the study and deemed it exempt from full review. In
addition to the RTI International Institutional Review Board
review, each site obtained local ethic committee approval to
conduct the study. All survey respondents provided written
informed consent to a staff member at each participating site.

The DCE, whichwas chosen as the primary stated-preference
method for this study, is awidely used surveymethod that allows
researchers to elicit preferences for health treatments or services
described by multiple attributes and explore the tradeoffs that
respondents are willing to make.16 In a DCE, respondents are
presented with a series of choice questions in which they are
asked to select their preferred alternative among treatment
profiles defined by a set of attributes with levels that vary
experimentally. Each hypothetical treatment profile consists of
combinations of attribute levels.17 The DCE survey instrument
and experimental design were developed following good
research practice guidelines published by The International So-
ciety for Health Economics and Outcomes Research (ISPOR)18,19

and followed those used in the prior US study.13
Study Population
Patients were recruited at clinical sites and completed the

survey in person. Eligible patients were aged 18–75 years, re-
ported receiving a clinical diagnosis of UC at least 6 months
before screening, were able to read and understand English
and/or Arabic, and reported current or past use of any of the
following treatments for UC: immunosuppressant medication
(eg, 6-mercaptopurine, azathioprine, cyclosporine), biologic
therapy (eg, adalimumab, golimumab, infliximab, vedolizumab,
ustekinumab), a targeted synthetic molecule (tofacitinib), or a
corticosteroid (eg, prednisone, budesonide). Treatment-naïve
patients were ineligible.

Survey Instrument
The original survey instrument used in the US study13 was

translated into Arabic, and questions specific to this study (ie,
the SIBDQ) were added. When completing the survey, patients
had the option to use either the English or the Arabic version. In
the DCE, respondents were presented with a series of 12 choice
questions that each asked them to choose between 2 experi-
mentally designed hypothetical UC treatment profiles.13 A
sample choice question is shown in Figure 1. Each hypothetical
UC treatment profile was described using 7 attributes charac-
terized by varying levels: (1) time until symptoms begin to
improve, (2) probability that UC symptoms are under control
after 1 year, (3) annual risk of a serious infection, (4) 5-year
risk of malignancy, (5) mode of administration, (6) dosing
schedule, and (7) need for occasional use of steroids (attributes
and levels are presented in Table 1). The experimental design
included in this study was the same used in the US study, which
included 48 choice questions split in 4 blocks of 12 choice
questions each. To ensure that the combinations of attributes
and levels were realistic, the design was constrained to include
only certain combinations of mode of administration and
dosing schedule.

The SIBDQ was also included in the survey to characterize
respondents’HRQOL. The SIBDQ includes 10 items scored on a 7-
point Likert scale from 1 (severe problem) to 7 (no problems at
all). Total scores range from 10 to 70, with lower scores indi-
cating poor HRQOL and higher scores indicating better HRQOL.15



Figure 1. Example of a discrete-choice experiment question. UC, ulcerative colitis.
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Table 1. Attributes and Levels for the Discrete-Choice Experiment

Attribute
Label used in the patient

survey instrument
Levels used in the
choice questions

Time until symptoms begin to improve How long it takes until you see some improvement
in your UC symptoms

3 d
2 wk
6 wk

Probability that UC symptoms are
under control after 1 y

Chance that your UC symptoms will continue to be
under control after 1 y

9 of 100 people (9%)
25 of 100 people (25%)
50 of 100 people (50%)

Annual risk of a serious infection Risk of having a serious infection each year while
you are taking the medicine

1 of 100 people (1%)
3 of 100 people (3%)
5 of 100 people (5%)

5-y risk of malignancy Risk of developing cancer in the next 5 y because
you used the medicine

1 of 1000 people (0.1%)
4 of 1000 people (0.4%)
9 of 1000 people (0.9%)

Mode of administration How you take the medicine Oral pill or tablet at home
Subcutaneous injection

at home
IV infusion at a doctor’s

office, hospital, or
clinic

Dosing schedule How often you take the medicine Twice a day
Once a day
Every 2 wk
Every 8 wk

Need for occasional use of steroids You will need occasional use of steroids to keep
your UC symptoms under control

Yes
No

IV, intravenous; UC, ulcerative colitis.
Subcutaneous injection at home was presented to respondents as “Self-injection at home.”
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Statistical Analysis
The analysis of data from a DCE is based on the conven-

tional random utility theory framework,20,21 which asserts that
utility is derived from the characteristics of the option chosen
and that, when facing a choice, respondents select the option
that maximizes their utility. The data from this DCE were
analyzed using a random-parameters logit (RPL) model to es-
timate preference weights for the attributes.22 Preference
weights can be interpreted as weights indicating the relative
strength of preference for each attribute level included in the
survey. More-preferred outcomes are associated with higher
preference weights. With the model output, it is possible to
determine whether the mean estimates are statistically signif-
icantly different from one another at the 5% level of signifi-
cance by using a simple t-test on the difference. Graphically, if
the 95% confidence interval of 1 level does not overlap the
mean estimate associated with another level, on average pref-
erences for the 2 levels are statistically significantly different
from one another at the 5% level of significance.

The estimated preference weights were used to calculate
the CRI of each attribute as well as the maximum acceptable
percentage-point increase in the risk of serious infection and
malignancy that patients would accept for each of the changes
in each of the other attributes (time until symptoms begin to
improve, probability that UC symptoms are under control after
1 year, need for occasional use of steroids, changes in frequency
for the same mode of administration, and changes in mode of
administration for each frequency). The CRI of each attribute
was calculated as the difference between the preference weight
for the most-preferred and least-preferred of its levels. The
results were rescaled so that the sum of the attribute CRIs was
set to 100, making the CRI of each attribute a percentage of this
total. In this way, the CRI can be interpreted as the percentage
of utility that can be gained by moving from the least-preferred
to the most-preferred level for an attribute relative to the
maximum utility that can be gained by having all attributes
moving from the least-preferred to the most-preferred level.
The standard errors (and 95% confidence intervals) for these
differences were calculated using the delta method.23,24

The maximum acceptable percentage-point increase in the
risk of serious infection and malignancy was defined as the
negative of the ratio between the marginal utility for the change
in 2 levels of an attribute and the disutility of a unit increase in
the risk of serious infection and malignancy. Since all attribute
levels (including risks) were modelled as categorical variables
in the RPL model, the disutility on an increase in risk was
assumed to be linear between each pair of effects-coded risk
levels included in the survey instrument. The disutility of a unit
increase in each risk for each segment of risk (ie, between each
consecutive level) was therefore derived by dividing the
disutility generated by going from a lower to a higher level of a
risk by the difference between the 2 risk levels considered.25

Since preference heterogeneity is emerging as an important
topic in health preference assessment,26 5 prespecified, mutually
exclusive subgroups were explored in our subgroup analysis.
Subgroups were defined by age, country, gender, SIBDQ score, and
time since diagnosis. Systematic differences in preferences were
tested using a Wald test. A P value less than .05 indicates that
subgroups presented systematic differences across all DCE attri-
butes that were statistically significant at the 95% confidence level.



Table 2. Summary of Patient Characteristics and Results of
SIBDQ

Variable N ¼ 365

Gender, n (%)
Male 181 (49.7%)
Female 183 (50.3%)
Missing 1

Age (mean), y (SD) 35.6 (12.3)

Age (mean) when diagnosed with UC, y (SD) 27.2 (11.4)

Country in which respondents completed
survey, n (%)
Saudi Arabia 160 (43.8%)
Kuwait 34 (9.3%)
Jordan 74 (20.3%)
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Results
Respondent Characteristics

A total of 365 adults with moderate-to-severe UC
completed the survey. Most respondents completed the sur-
vey in Saudi Arabia (44%), followed by the UAE (23%), Jor-
dan (20%), Kuwait (9%), and Lebanon (3%); approximately
86% of the sample completed the survey in Arabic (Table 2).
Average patient age was 36 years, and approximately 50% of
respondents were females (Table 2). Respondents had
generally good HRQOL: the average SIBDQ score across the
full sample was 47.3 (standard deviation, 12.8) and ranged
from 12 to 70. Respondents’ scores averaged approximately
79% of the maximum SIBDQ score (Table 2).
United Arab Emirates 85 (23.3%)
Lebanon 12 (3.3%)

Surveys completed in Arabic or English, n (%)
Arabic 313 (85.8%)
English 52 (14.2%)

Current treatment, n (%)a

Immunosuppressants 169 (46.3%)
Biologics 214 (58.6%)
Targeted synthetic molecule 11 (3.0%)
5-ASAs 201 (55.1%)
Corticosteroids 85 (23.3%)
Other 7 (1.9%)
No medicine 6 (1.6%)

Experience with serious infection, n (%) 46 (12.6%)

Frequency of steroid use in previous year, n (%)
Never 158 (43.3%)
1–5 times 164 (44.9)
More than 5 times 27 (7.4%)
Other/Don’t know or not sure 16 (4.4%)

Mode of administration experience, n (%)a

By mouth (oral pills or tablets) 340 (93.2%)
By injection (either at home or in doctor’s

office)
97 (26.6%)

By intravenous infusion 257 (70.4%)
Suppository 197 (54.0%)
Other 10 (2.7%)

SIBDQb

Mean (SD) 47.3 (12.8)
Median 48.0
Range 12.0–70.0
Missing 2

SD, standard deviation; SIBDQ, Short Inflammatory Bowel
Disease Questionnaire; UC, ulcerative colitis.
aRespondents could select more than one response option,
so percentages may not total 100%.
bThe SIBDQ provides a score ranging from 10 to 70, where
higher scores represent higher health-related quality of life.
Respondents’ scores averaged approximately 79% of the
maximum score ([47.3/(70�10)] � 100%). Two respondents
did not complete the full questionnaire and were excluded
from the calculations on the SIBDQ.
Preference Weights and Conditional Relative
Attribute Importance

Figure 2 presents preference-weight estimates for each
attribute level. Within a particular attribute, levels associ-
ated with higher preference weights are preferred to levels
associated with lower preference weights. The vertical dis-
tance between 2 attribute levels indicates the utility the
average respondent would get moving from a less-preferred
to a more-preferred level of a given attribute. Better efficacy
and lower risk were preferred, as expected. On average,
reducing the 5-year risk of malignancy from 0.9% to 0.1%,
and increasing the probability that UC symptoms are under
control after 1 year from 9% to 50%, had the greatest
impact on respondents’ utility. Respondents also preferred
the oral routes of administration at the lowest frequency
tested (once every 2 weeks) over other frequencies of
administration, preferred an IV infusion once every 8 weeks
to IV infusion every 2 weeks, and preferred avoiding the
occasional use of steroids.

Figure 3A shows the scaled CRI estimate for each
attribute. The 5-year risk of malignancy and the proba-
bility that UC symptoms are under control after 1 year are
the most important attributes (greatest CRIs), although
the CRI of the probability that symptoms are under control
after 1 year was not statistically significantly different
from the CRI of pill administration by dosing schedule
(P ¼ .11). Both improving the probability that UC symp-
toms are under control and reducing the 5-year risk of
malignancy from the least-preferred to the most-preferred
level generate almost half the utility that can be generated
by improving all the attributes. For comparison, improving
from their least-preferred to most-preferred attribute
level for (1) annual risk of serious infection, (2) pill or IV
by dosing schedule, and (3) need for occasional steroid
use each generated approximately 10% of the total utility
improvement achievable. Finally, the CRI of SC injection by
dosing schedule was not statistically significantly different
from 0, indicating that, on average, the attribute
combining dosing frequency by SC injection did not have a
significant influence on respondents’ utility (and on their
choices).
Maximum Acceptable Increase in Risk of Adverse
Events

Table 3 presents the maximum percentage-point in-
creases in annual risk of serious infection and 5-year risk of



Figure 2. Preference weights (N ¼ 365). IV, intravenous infusion; SC, subcutaneous injection; UC, ulcerative colitis. The
vertical bars surrounding each mean preference weight denote the 95% confidence interval (computed by the delta method).
Preference weights are relative to each other and do not have an absolute interpretation. The attribute levels with larger
preference weights are preferred to attribute levels with smaller preference weights. The utility variation caused by a change in
the levels of each attribute is represented by the vertical distance between the preference weights for any 2 levels of that
attribute. Larger differences between preference weights indicate that respondents viewed the change as relatively more
important. For example, the figure shows that an increase in the probability that UC symptoms are under control after one year
from 9% to 50% was about 2.1 times more important than a reduction in the time until symptoms begin to improve (fastest
onset of action) from 6 weeks to 3 days (ie, 2.1–2.061 ¼ [0.916 � {�0.762}]/[0.372 � {�0.442}]).
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malignancy that would be acceptable to respondents to
reduce the time until symptoms begin to improve, to in-
crease the probability that UC symptoms are under control
after 1 year, to avoid the need for steroids, and to vary mode
of administration and dosing schedule. In general, re-
spondents were willing to accept statistically significant
increases in the annual risk of serious infection to obtain an
increase in efficacy, to change the mode and dosing
schedule, and to avoid the need for the occasional use of
steroids. On average, respondents would be willing to
accept an increase in annual risk of infection more than 4%
(the maximum increase included in the DCE design) to
improve the time until symptoms begin to improve from 6
weeks to 3 days and to improve the probability that UC
symptoms are under control after 1 year from 9% to 50%
and from 25% to 50%.

In general, respondents were also willing to accept an
increase in the 5-year risk of malignancy to obtain faster
onset of action, to increase the probability of symptom
control, to change the mode and dosing schedule, and to
avoid the need for the occasional use of steroids. Re-
spondents were willing to accept approximately a 0.3%
increase in the 5-year risk of malignancy to improve onset
of action from 6 weeks to 3 days and approximately a 0.7%



Figure 3. Scaled conditional rela-
tive importance of the attributes
(N ¼ 365). (A) All respondents. (B)
By country subgroup. CI, confi-
dence interval; CRI, conditional
relative importance; DCE, discrete-
choice experiment; IV, intravenous
infusion; SC, subcutaneous injec-
tion; UC, ulcerative colitis. The
vertical bars surrounding each
relative importance denote the 95%
CI (computed by the delta method).
Attributes are presented in the or-
der in which they appeared in the
DCE questions. The CRI is the dif-
ference between the preference
weights on the most-influential
attribute level and the least-
influential attribute level. These dif-
ferences are summed across attri-
butes, and the sum is scaled to
100. The conditional importance of
each attribute is a percentage of
this total. The standard errors and
the 95% CIs for these differences
were calculated using the delta
method. The 95% CI around the
point estimate is represented by the
black vertical bars on top of the
blue bars. The range of dosing fre-
quencies was different for each
mode of administration, and the
CRI for each mode of administra-
tion was computed over the range
of dosing frequencies presented to
the respondents. Intravenous infu-
sion was only presented with
dosing schedules of every 8 weeks
and every 2 weeks; SC injection
was only presented with dosing
schedules of every 8 weeks, every
2 weeks, and once a day; and oral
pill was presented with all 4
possible dosing schedules.
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increase in the 5-year risk of malignancy to increase the
probability that UC symptoms are under control after 1 year
from 9% to 50%.
Subgroup Analysis
The analysis of preferences among the 5 prespecified

subgroups of interest is summarized in Table S1
(Supplemental Material). Only 1 of the subgroups explored
(ie, the country in which respondents completed the survey)
resulted in systematically different preferences. For re-
spondents who completed the survey in Jordan or Lebanon,
the probability that UC symptoms are under control after 1
year had the greatest CRI (Figure 3B). The 5-year risk of
malignancy had the next greatest CRI; however, this esti-
mate was not statistically significantly different from the
CRI of annual risk of serious infection (P ¼ .07) or the CRI of
pill administration by dosing schedule (P ¼ .21). The CRI of



2024 Patient preferences for UC treatment 197
any mode of administration (pill, SC injection, or IV infu-
sion) by dosing schedule was not statistically significantly
different from 0. For respondents who completed the survey
in Saudi Arabia, the 5-year risk of malignancy had the
greatest CRI; however, this estimate was not statistically
significantly different from the CRI of pill administration by
dosing schedule (P ¼ .40) (Figure 3B). The CRI of any SC
injection or IV infusion by dosing schedule was not statis-
tically significantly different from 0. For respondents who
completed the survey in Kuwait or the UAE, the 5-year risk
of malignancy had the greatest CRI; however, this estimate
was not statistically significantly different from the CRI of
the probability that UC symptoms are under control after 1
year (P ¼ .10), the risk of serious infection (P ¼ .10), the CRI
of pill administration by dosing schedule (P ¼ .11), or the
CRI of SC injection by dosing schedule (P ¼ .26) (Figure 3B).
The CRI of any pill or IV infusion by dosing schedule was not
statistically significantly different from 0.

The results of the subgroup analysis were used to
calculate the maximum percentage-point increase in annual
risk of serious infection and 5-year risk of malignancy that
would be acceptable to respondents from each group for
changes in other treatment attributes (Tables S2 and S3,
Supplemental Material).
Discussion
This is the first DCE study exploring patient preferences

for moderate-to-severe UC treatment in Middle Eastern
countries. Results of this study revealed that 5-year risk of
malignancy and the probability that UC symptoms are under
control after 1 year had the greatest CRIs, although the CRI
of probability that symptoms are under control after 1 year
was not statistically significantly different from the CRI of
pill administration by dosing schedule (P ¼ .11). In general,
respondents were willing to accept statistically significant
increases in the annual risk of serious infection and the
5-year risk of malignancy to obtain an increase in efficacy, to
change the mode of administration and dosing schedule, and
to avoid the need for occasional steroid use.

Subgroup analysis revealed statistically significant dif-
ferences in preferences across respondents who completed
the survey in different countries. Respondents who
completed the survey in Jordan or Lebanon prioritized UC
symptom control, whereas respondents who completed the
survey in Saudi Arabia prioritized avoiding risk of malig-
nancy (although the CRI estimate for this attribute was not
statistically significantly different from the CRI of pill
administration by dosing schedule). Respondents who
completed the survey in Kuwait or the UAE considered all
attributes as statistically equivalent, on average, except for
any pill or IV infusion by dosing schedule, which did not
have an impact on their preferences.

Taken together, our findings indicate that, on average,
respondents preferred a quicker onset of symptom control,
a higher probability of long-term symptom control at 1 year,
and a lower risk of both adverse events (AEs) to a longer
time until onset of symptom control, a lower probability
that symptoms are under control after 1 year, and a higher
risk of both AEs. The 5-year risk of malignancy and the
probability that UC symptoms are under control after 1 year
were the most important attributes to respondents, on
average. From these results, it is evident that patients pri-
oritize a quick onset of action. This priority may be pri-
marily attributable to the disease and symptom burden of
UC and patients’ desire to regain a sense of normalcy and an
ability to maintain their daily routines.

An understanding of patients’ preferences for attributes of
treatments for moderate-to-severe UC can facilitate commu-
nication between physicians prescribing these treatments in
Middle Eastern countries and their patients,28 in turn sup-
porting shared decision-making and patient-centered care.
Furthermore, because treatment attributes related to efficacy,
safety, and administration features play a role in patients’
adherence to therapy, improving physician–patient commu-
nications about patients’ preferences among these attributes
may help to improve adherence.29 In addition, as patients are
key stakeholders in healthcare decision-making and delivery
and are the ultimate consumers of treatments, their views are
likely to be important to policy makers and payers.

Results of the previously conducted US study evaluating
patient preferences for UC treatments were broadly similar to
our results.13 In the US study, long-term symptom control was
2.5 times as important to respondents as time to symptom
improvement, and 5-year malignancy risk was nearly as
important as long-term symptom control. US respondents
preferred oral to SC or IV administration, but the occasional
need for steroids did not impact their preferences. While
findings from both studies indicate that patients in both the
US and Middle Eastern countries value long-term symptom
control, avoiding serious risks, and a quick onset of symptom
control, subtle differences in preferences between the 2 study
populations emerged. Specifically, respondents in Middle
Eastern countries placed greater priority on avoiding malig-
nancy and on quick onset of action than did US respondents,
and they were more steroid averse. US respondents, in com-
parison, were more focused on long-term symptom control
than the respondents in Middle Eastern countries and
considered this the most important attribute. While the
drivers of these different preferences are not known, they
may be attributable to cultural or economic differences in the
study populations, as well as to differences in clinical practice
between the 2 regions. When considered in aggregate, find-
ings from both of these studies indicate heterogeneity in
preferences across Middle Eastern countries and subtle
qualitative differences in preferences between patients in
Middle Eastern countries and US patients. These differences
emphasize the importance of evaluating patient preferences
locally, as preference data may not necessarily be transferable
among populations in different regions.30

Limitations of this study are acknowledged. Respondents
who chose to complete the survey may have preferences
that differ from those who chose not to participate in the
survey. Furthermore, the coronavirus disease 2019



Table 3. Random-Parameters Logit Model Estimates: Maximum Acceptable Percentage-Point Increase in Risk of Serious
Infection (N ¼ 365)

Benefit From To

Maximum acceptable increase
in annual risk (95% CI),
(percentage points)

Maximum acceptable increase in annual risk of serious infection
Time until symptoms begin
to improve

6 wk 2 wk 3.05 (2.08–4.03)

2 wk 3 d 2.34 (1.27–3.4)

6 wk 3 d 4.08 (2.92–5.24)a

Probability that UC
symptoms are under
control after 1 y

9% 25% 3.38 (2.33–4.42)

25% 50% 4.95 (3.73–6.18)a

9% 50% 7.02 (4.99–9.05)a

Change in mode of
administration and dosing
schedule

SC once a day IV every 2 wk 3.26 (2.13–4.38)

SC once a day Pill twice a day 3.91 (2.68–5.14)

SC every 2 wk IV every 8 wk 4.15 (2.71–5.60)a

SC every 2 wk IV every 2 wk 2.44 (0.95–3.93)
Need for occasional use of

steroids
Yes No 3.91 (2.97–4.84)

Maximum acceptable increase in 5-y risk of malignancyb

Time until symptoms begin
to improve

6 wk 2 wk 0.18 (0.08–0.28)

2 wk 3 d 0.11 (0.03–0.19)

6 wk 3 d 0.29 (0.17–0.40)
Probability that UC
symptoms are under
control after 1 y

9% 25% 0.22 (0.11–0.32)

25% 50% 0.40 (0.26–0.54)

9% 50% 0.68 (0.50–0.86)
Change in mode of
administration and dosing
schedule

SC once a day IV every 2 wk 0.20 (0.07–0.33)

SC once a day Pill twice a day 0.27 (0.13–0.41)

SC every 2 wk IV every 8 wk 0.30 (0.12–0.47)

SC every 2 wk IV every 2 wk 0.12 (�0.05 to 0.29)
Need for occasional use of

steroids
Yes No 0.27 (0.18–0.36)

CI, confidence interval; DCE, discrete-choice experiment; IV, intravenous infusion; MAR, maximum acceptable risk; SC,
subcutaneous injection; UC, ulcerative colitis.
If the 95% CIs for any MAR estimate include 0, the MAR is not statistically significantly different from 0. The delta method
was used to calculate standard errors for the preference weight for each omitted attribute level (Hensher et al., 2005).27
aThis maximum acceptable percentage-point increase in annual risk of serious infection lies outside the risk range used in the
DCE experimental design (ie, it is more than a 4% annual increase in risk of serious infection). The slope computed for the 2
highest risk levels was used in a linear extrapolation to calculate this maximum acceptable increase in risk.
bThe maximum acceptable percentage-point increase in 5-y risk of malignancy is presented in risk per 1000 people (1/10
percentage points). The level included in the survey ranged from 1 to 9 in 1000 people.
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pandemic may have caused selection bias, as some patients
may have avoided going to clinical sites, or may have
influenced preferences, as respondents might have acted
and responded differently during this period as compared
with other times. Although respondents were recruited at
clinical sites by referral, responses to questions about
experience with UC and treatments for UC were self-
reported and not confirmed by a physician. However,
physician referral of patients who fit the profile of eligible
criteria further supported identification of respondents. An
additional limitation of this study, and all voluntary surveys,
is potential volunteer bias, which may have led to an un-
derestimate or overestimate of respondent preferences.
Potential information and selection bias introduced by the
study design may limit the generalizability of the results.

Despite these limitations, this DCE study is characterized
by a number of strengths derived from the use of best
practices.18 In particular, the survey was adapted from a
previously published study,13 was carefully designed, and
used an experimental design developed using good research
practices.19 The treatment-choice data were analyzed using
advanced RPL methods following good research prac-
tices22,31 that avoid (1) estimation bias from unobserved
variation in preferences across the sample and (2) within-
sample correlation in the choice sequence for each respon-
dent. Furthermore, observable preference heterogeneity
was explored through a predefined subgroup analysis.
Conclusion
Respondents with UC in the Middle East value a quicker

onset of symptom control, a higher probability that symp-
toms are under control after 1 year, and a lower risk of both
AEs. The 5-year risk of malignancy and the probability of
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long-term UC symptom control at 1 year were among the
most important attributes to respondents, on average. The
strength of preferences for these attributes and the will-
ingness to make tradeoffs among treatment features varied
across respondent characteristics, suggesting that stake-
holders should consider patient preferences as well as other
factors such as geographic location, age, and lifestyle when
discussing treatment options with their patients. Under-
standing patient preferences for attributes of treatments for
moderate-to-severe UC can contribute to patient–physician
shared decision-making, facilitating the improvement of
patient care.
Supplementary Materials
Material associated with this article can be found in the

online version at https://doi.org/10.1016/j.gastha.2023.10.
002.
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