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Objective: To investigate the preferences of persons with a history of stroke for various attributes of rehabilitation using a discrete
choice experiment (DCE).

Design: Cross-sectional study.

Setting: A web-based survey.

Participants: A total of 600 adults with a history of stroke who were not asked whether or not they had participated in previous
rehabilitation.

Intervention: None.

Main Outcome Measures: Preference weights by attribute ie, treatment time (30 minutes, one hour, one and a half hours), treatment
content (walking exercises, activities of daily living; ADL exercises), priority treatment of paralyzed limbs (upper extremity, lower
upper extremity), treatment location (hospital visit, home visit), therapist gender, and out-of-pocket costs for stroke rehabilitation using
discrete choice experiment.

Results: The most common self-reported diagnosis was cerebral infarction (408 patients, 68%). The mean age was 62.0 + 9.8 years,
and 515 (85.8%) were male. Of the five attributes, excluding out-of-pocket costs, the highest relative importance score was treatment
location (0.331), followed by treatment time (0.304). Among the rehabilitation programs, the statistically significant coefficients
calculated were one hour of therapy (0.173, 95% CI = 0.088-0.258), hospital visits (0.241, 95% CI = 0.180-0.303), and female
therapists (0.186, 95% CI = 0.125-0. 247). No significant differences were obtained regarding the treatment contents or the paralyzed
limb to be treated.

Conclusion: A discrete choice experiment revealed that persons with a history of stroke prefer a one-hour hospital rehabilitation
program with a female therapist, with cost being a major consideration for rehabilitation. The results of this study may provide useful
information for rehabilitation professionals.
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Introduction

Stroke was the second leading cause of death and disability-adjusted life years lost worldwide.! About 1/3 of people who
suffer a stroke are left with residual disabilities, placing a burden on their families and communities.”> Various
guidelines® > for stroke rehabilitation have confirmed the necessity and effectiveness of various programs. Therefore,
rehabilitation plays a very important role in stroke treatment. A comprehensive review summarized that programs had
been implemented for sensory dysfunction, motor learning programs, unilateral neglect, flexibility and joint integrity,
strength training, hypertonia, postural control, and gait training.® The need to develop and share these diversities is also
mentioned.” In addition to these, transcranial magnetic stimulation® and robot-assisted therapy” have been developed in
recent years, but traditionally, physiotherapy has been used to improve walking ability and occupational therapy to
improve activities of daily living (ADL). Although the division of roles between the two is not generalized, both are
indispensable. Therapy for recovery of a paralyzed limb can also be divided into upper and lower extremity therapy.
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Although these rehabilitation programs for stroke are implemented roughly as a set, it would be meaningful to identify
patient preferences. In Japan, especially with regard to outpatient rehabilitation, in addition to rehabilitation conducted in
hospitals, there is also home rehabilitation, which is conducted by visiting patients. Patients’ preferences and systems
based on these variations in stroke rehabilitation are not fully taken into account.

In healthcare, over the recent years a growing interest in patient-reported health values has been seen, with
concomitant increase in research on these values. Patient preference studies using discrete choice experiments (DCE)
have increased over the past 20 years.'®'? The studies using those DCEs have ranged from evaluating clinical
effectiveness, assessing health status, and setting treatment priorities, but only scattered studies investigating patient
preferences for rehabilitation have been found. Boyde et al'® evaluated cardiac rehabilitation preferences and reported
a strong preference for center-based programs over home-based programs and a preference for group rather than
individual exercise. Napora et al'* also used DCE to study the preferences of upper extremity fracture patients for
occupational therapy and found that patients were willing to pay $85 more per treatment if their range of motion
improved by 40%. Gilbert et al'> reported that patients’ preferences in virtual consultations in an orthopedic rehabilita-
tion setting were examined by DCE and found that they did not prefer to receive a 60-minute consultation at 2 pm from
a therapist they did not know. With regard to stroke rehabilitation, Laver et al'® investigated stroke patients’ preferences
for new approaches to rehabilitation, such as high-intensity therapy and virtual reality programs, and reported that they

disliked overly intensive programs and computer-based therapy. In addition, Geidl et al'’

reported a strong preference for
light- and moderate-intensity exercise and a preference for shorter exercise durations with regard to patient preferences
for stroke rehabilitation. Thus, while several studies have examined patient preferences for using DCE for rehabilitation,
there are not enough studies with sufficiently large samples or that take into account a variety of other attributes related to
stroke rehabilitation.

There is an increasing need to investigate patient preferences in assessing the value of health,'®° and it would be
meaningful to investigate the preferences of stroke patients for rehabilitation, which is an important need worldwide. In
particular, stroke patients were considered to have a high need for outpatient rehabilitation to gain mobility and
compensatory methods of activities of daily living even after discharge from the hospital. With the above background,
this is the first attempt to investigate such preferences in stroke survivors on a large scale and is a significant study. In this
study, we used DCE to extract attributes tailored to the Japanese rehabilitation system and examined the preferences of
persons with a history of stroke.

Methods

To ensure the quality of the study design using DCE, we referred to the user guide by Lancsar & Louviere?' and the
ISPOR task force” and its good research practice.”> The important points are described in detail below.

Attributes and Levels Describing Stroke Rehabilitation

Attributes and levels used in the DCE were reviewed through interviews with two experts and a review of previous
literature, and finally by health economists at the Centre for Health Economics and Quality of Life Research. In the
literature search, we reviewed relevant articles based on the two systematic reviews on home rehabilitation.**** In
addition, regarding the Japanese rehabilitation system, we reviewed the Japanese literature and picked up attributes from
the relevant articles.”* 2® As shown in Table 1, the attributes and levels were determined as treatment time (30 minutes,
one hour, one and a half hours), treatment content (walking exercises, ADL exercises), priority treatment paralytic limb
(upper extremity, lower extremity), treatment location (hospital visit, home visit), therapist gender, and out-of-pocket
costs (7.5USD=1000JPY, 22.6USD=3000JPY, 37.7USD=5000JPY). Regarding the level of treatment time, the guidelines
for stroke rehabilitation'” recommend a minimum of 3 hours per day in acute inpatient facilities, but only outpatient
rehabilitation in Japan can be provided for a minimum of 20 minutes, so we have included other attributes in this study to
determine the level based on the current status of rehabilitation care in Japan. Therefore, the level of rehabilitation care in
this study was determined based on the current status of rehabilitation care in Japan, including other attributes. Piloting
was performed on three stroke patients undergoing rehabilitation at home to validate attributes and levels.
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Table | Finalized Attributes and Levels

Attribute Levels

|. Treatment time I. 30 minutes,
2. one hour
3. one and a half hour

Il. Treatment content I. Walking exercises
2. activity of daily living (ADL) exercises

lll. Priority treatment paralytic limb I. Upper extremity
2. lower extremity

IV. Treatment location I. Hospital visit
2. house visit

V. Therapist gender I. Male
2. female
VI. Out-of-pocket costs 1. 7.5 USD (1000JPY)

2. 22.6 USD (3000JPY)
3. 37.7 USD (5000JPY)

Note: USD/JPY=133 (2023.1.11).

DCE Experiment Design

In this study, there are a total of 144 combinations of levels for each attribute in a full factorial design. To reduce the burden on
respondents, we used the D-optimal design®’ and selected the 48 choice sets to be used in the DCE with a modified Fedorov
algorithm to optimize D-error using Ngene version 1.3; ChoiceMetrics Pty Ltd, Sydney, NSW, Australia. We divided the 48
choice sets into 3 blocks to reduce the number to 16 for each respondent. In the DCE, two hypothetical stroke rehabilitation
programs were simultaneously presented to respondents based on a combination of levels selected one by one from each
attribute, and respondents were asked to choose the option they preferred from the two hypothetical programs. For the 16
choice sets, respondents were randomly assigned to one of the blocks. Furthermore, as shown in Figure 1, we presented the
choice set with an illustration for each option to reduce the burden on the respondent. The detailed procedure of the D-optimal
design is added in the Supplementary File (Table S1).

Sample Size and Data Collection
The target sample size of this study was 600 persons with a history of stroke. We used D-error to assess the efficiency of
DCE design. Ngene software was used to estimate D-error and the value of D-error in our design was 0.167.

We conducted a survey of Japanese persons with a history of stroke, in which they were asked to complete a web-
based questionnaire. In April 2022, the survey was administered by Rakuten Insight Inc. This research company has
approximately two thousand people with a history of stroke panel throughout Japan, and 600 were recruited from that
target persons on a first-come, first-served basis. Participants were eligible if they were aged 18 years or older who
resided in Japan and had a previous diagnosis of stroke. Because almost all stroke patients in the Japanese health care
system receive previous rehabilitation, we did not ask whether or not they participated in rehabilitation as a sample
selection criterion.

Instrumental Design

In addition to demographic information, we asked the subjects about the diagnosis of stroke, duration of stroke, current
symptoms, and ADL level using the Barthel Index.*® In addition, health-related quality of life was assessed using the EQ-
5D-5L.*! Response to the burden of the survey was assessed by a pilot testing.
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Figure | Example of DCE task. The respondent chooses the set of rehabilitation they prefer from the set of A or B attributes presented to them.

Ethical Procedures and Consent Formation

This study was conducted with the approval of the Ethical Review Committee of Niigata University of Health and
Welfare (18794-220207) and conducted by the Declaration of Helsinki. Consent for participants was obtained through
a web-based survey process that included a section asking for explanation and consent, and only those who gave their
consent were allowed to respond.

Statistical Analysis

The information on the choice of stroke rehabilitation in the choice experiment collected by the DCE method was
analyzed for the influence of attributes or levels on the respondents’ choice by regression analysis using the conditional
logit model.** This model is based on random utility theory, as expressed in the following equation:

Uij = X'ijp + eij

wherein the utility, Uij that an individual i derives from choosing healthcare option j, is specified and Xij is a vector of
design attributes, B is a vector of coefficients to be estimated and &ij is an unobservable error term, which is assumed to
be an independently and identically distributed type 1 extreme value. In the conditional logit model, all attributes except
cost were dummy coded, with one level being omitted. In the conditional logit model, all attributes were dummy coded
(categorical) and one level (reference level) was omitted. The effect of attribute on the probability of choosing stroke
rehabilitation in the choice experiment was calculated as an interpretation of estimates for each attribute level. Statistical
analyses were performed using Stata statistical software version 15.0; StataCorp, College Station, TX, USA.The relative
importance (RI) of each attribute was calculated by determining the differences between the maximum and minimum

coefficients of each attribute, which were then normalized, presented as percentages, and ranked.
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Results

Characteristics of the Participants

Of the approximately 2000 persons on the Rakuten Insight Inc. stroke panel, 600 participated on a first-come, first-served
basis. Table 2 shows the demographic and health characteristics of the participants. Of the total, 85.8% were male
(n=515). The most common age group was 60—69 years, and the mean age of all participants was 62.0 (SD: standard

Table 2 Demographic Factors of the Study Participants

N %
Mean (SD) 95% ClI
Gender
Male 515 85.8
Female 85 14.2
Age 62.0 (9.8) 61.2-62.8
19-29 2 0.3
30-39 10 1.7
4049 60 10.0
50-59 139 232
60-69 240 40.0
70< 149 24.9
Living region
Hokkaido 26 43
Tohoku 31 52
Kanto 243 40.5
Chubu 105 17.5
Kinki 104 17.3
Chugoku 28 4.7
Shikoku 12 2.0
Kyushu 47 7.8
Diagnosis
Infarction 408 68.0
Hemorrhage 136 227
Subarachnoid hemorrhage 85 14.2
Others 10 1.7
Duration from onset
6 months 9 1.5
6 months <= < | year 19 32
| year <= < 2 years 45 7.5
2 years <= < 5 years 150 25.0
5 years <= 377 62.8
Current Symptoms
None at all 227 37.8
Symptomatic but not disabled 185 30.8
Minor disability 120 20.0
Moderate disability 41 6.8
Major disability 27 4.5
Paralyzed side
Right 179 29.8
Left 180 30.0
Both 18 3.0
Neither 223 372
Barthel Index 97.8 (8.1) 97.2-98.5
EQ-5D-5L 0.89 (0.15) 0.88-0.90
Patient Preference and Adherence 2023:17 https: 1615
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deviation=9.8) years. The most common stroke diagnosis was cerebral infarction in 408 participants (68.0%) and cerebral
hemorrhage in 136 participants (22.7%). The mean Barthel Index for all participants was 97.8 (SD = 8.1), and the mean
EQ-5D-5L score was 0.89 (SD = 0.15).

Participant Preferences by DCE
Table 3 presents the results of the mixed logit model. The factors included in the DCE indicate the coefficient for each
factor relative to the reference level. A higher coefficient value indicates a preference for that factor level relative to the
reference level (eg, one hour is preferred over 30 minutes for treatment time, and a hospital visit is preferred over a home
visit for treatment location. The results show that participant preferences are influenced by the four attributes included in
the experiment (treatment time (coefficient=0.083), treatment location (coefficient=0.121), therapist gender (coeffi-
cient=0.093), and cost (coefficient=0.854)), with cost having a particularly strong influence. On the other hand, we
find that the treatment and the preferred priority treatment paralytic limb are less affected. Persons with a history of
stroke prefer to have one hour of treatment performed by a female therapist on an outpatient basis, and no clear
preference was shown for walking exercise versus ADL exercise. Figure 2 shows the weights of preference for the levels
of attributes, with the weighting of the vertical axis indicating the degree to which one attribute was selected.

Excluding cost, three attributes accounted for a large proportion of relative importance as shown in Figure 3:
treatment location (RI = 35.5%), gender of therapist (RI = 27.4%), and treatment time (RI = 25.4%).

Additionally, stratified analysis by sex and age group (60<, <60) of the participants was also performed, but no differences
in preference trends were found. In particular, females (coefficient 0.497; SE: standard error = 0.087) preferred a female
therapist more than did males (coefficient 0.140; SE 0.033) in terms of therapist gender (Tables S2—-S5).

Discussion

This study reports on the preferences of people with a history of stroke rehabilitation. The purpose of this study was not
only to examine the preferences of people with a history of stroke for stroke rehabilitation programs, but also to
understand their perceptions of such rehabilitation. We found that preferences for treatment time, treatment location, and

therapist gender were stronger than the conscious claims of stroke rehabilitation specialists regarding their expertise.

Table 3 Conditional Logit Results

Attributes Levels Coefficient SE P value
Treatment time 30 minutes Reference
One hour 0.083 0.028 0.002
One and a half hour 0.006 0.024 0.765
Treatment content Walking exercises 0.019 0.016 0.259
ADL exercises Reference
Priority treatment paralytic limb | Upper extremity Reference
Lower extremity 0.021 0.016 0.187
Treatment location Hospital visit 0.121 0.016 0.000
Home visit Reference
Therapist gender Male Reference
Female 0.093 0.016 0.000
Out-of-pocket costs 7.5 USD (1000JPY) 0.854 0.027 0.000
22.6 USD (3000JPY) 0.003 0.026 0.921
37.7 USD (5000JPY) Reference
Observations
LL —5656.97
AIC 11329.94
BIC 11392.85

Abbreviations: LL, log likelihood; AIC, Akaike information criterion; BIC, Bayesian information criterion.
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Figure 2 Preference weights for attribute levels. The greater the preference weight, the greater the preference for the condition of that attribute.

Treatment location _ 355
Therapist gender _ 274
Treatment time _ 254
Priority treatment paralytic limb - 6.2
Treatment content - 5.5
0 5 10 15 20 25 30 35 40

Figure 3 Relative importance of attributes excluding cost. A larger percentage indicates greater relative importance in the five attributes.

These findings provide important evidence for future stroke rehabilitation decision making because of the perspective of
patient preferences.

First, we discuss the fact that the attribute that showed the largest weight among the attributes with respect to the
preference weights was out-of-pocket costs. It is reasonable to assume that the level of out-of-pocket costs varied by
a factor of 3 or 5 based on a standard of 7.5USD (1000JPY), which had a significant impact on the choice of DCE. In
Japanese studies that have examined willingness-to-pay using DCEs, the range of their out-of-pocket cost levels has been
set within a factor of 2 at most.>* In many studies that set the level of out-of-pocket costs at three times or more, the
preference weights are much larger than for other attributes.**>® The decision to use the current study design was based
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on the fact that the Japanese healthcare system has a 1- to 3-fold difference in the amount of out-of-pocket costs
depending on the patient’s age and that rehabilitation services are increasingly being provided outside the healthcare
system, albeit partially, at one’s own expense. Additionally, many of the participants in this study were more than two
years from the onset of the disease, suggesting that cost may have been more important than the need for rehabilitation
services. Because of this strong influence of cost, the impact of other attributes may have been relatively underestimated.
Since the original purpose of this study was to examine preferences regarding the content of stroke rehabilitation, the
analysis was conducted after excluding out-of-pocket costs.

Next, we discuss how the preferences of people with a history of stroke for rehabilitation programs are more strongly
influenced by location, time, and therapist gender than by treatment content with respect to attributes excluding out-of-
pocket costs. In the Japanese health care system, almost all patients receive both physical therapy and occupational
therapy at the same time, and there is no choice. In addition, ADL exercises may be performed by a physical therapist in
addition to an occupational therapist, and people with a history of stroke may not understand the difference between the
two. Furthermore, people with a history of stroke did not express any preference as to which paralyzed limb they thought
should be treated first. This is very interesting because it suggests stroke survivors seek improvement in the upper and
lower extremities.

A notable finding emerged from the results of this study. People with a history of stroke prefer female therapists,
regardless of participant demographics. From a gender equality perspective, it may not be appropriate to specify gender
and ask about preference for one or the other. Still, this study was conducted solely as a survey of preferences. On the
other hand, there have been reports on the gender of physicians. For example, Tsugawa et al’’ examined the differences
in mortality and readmission rates between male and female physicians in patients with medical conditions and reported
that female physicians performed better on both measures. They also reported that female physicians adhere more to
clinical guidelines*® and communicate in a more patient-centered manner than did male physicians,*® which could be the
basis for these findings. On the other hand, there is also a report that female physicians are evaluated more strictly,*’
which may be a matter of interpretation. However, the results of the present study are not simply comparable to those of
physiotherapists and occupational therapists, but they should provide encouragement to female therapists engaged in
clinical practice and academic medicine as a clear selection shown by those with a history of stroke.

Study Limitations

Limitations of this study are as follows. First, most of the participants in the study had a history of stroke more than two
years after the onset of the stroke. Therefore, many of them could not recall the rehabilitation they had previously
received or did not currently require much rehabilitation. There was also a significant male bias among the participants.
As shown in the supplementary stratified analysis, we did not identify any significant difference in trend between the two
groups in this respect. Still, since there is no such gender difference in stroke patients, we believe this could have
influenced the results in no small way. Second, the participants had a high level of independence in ADLs, and many of
them did not have a high need for rehabilitation. Since their needs for both quantity and quality of rehabilitation may be
different if their level of independence is lower, we would like to conduct a similar study with stroke patients soon after
the onset of stroke in the future. Third, since the survey was conducted via the Internet, it is not clear whether the
attributes and levels of rehabilitation were fully understood. In future surveys, we would like to examine the level of
understanding of these attributes. Finally, although this study was conducted on stroke rehabilitation, it is not clear
whether the results can be generalized to rehabilitation for other diseases.

Conclusions

This study is the first full-scale investigation of preferences for stroke rehabilitation, showing that persons with a history
of stroke prefer to be treated by a female therapist (coefficient=0.093) for one hour (coefficient=0.083) in the hospital,
with out-of-pocket costs being the most important factor (coefficient=0.854). However, they showed no significant
preference for walking exercise versus ADL exercise or for the limb that should be treated as a priority. These results
suggest a realistic preference among persons with a history of stroke, but also suggest the possibility of insufficient
understanding of treatment content and the need for more shared decision-making.
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