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Abstract

Purpose The calculation of aggregated composite measures is a widely used strategy to reduce the amount of data on hospital
report cards. Therefore, this study aims to elicit and compare preferences of both patients as well as referring physicians
regarding publicly available hospital quality information

Methods Based on systematic literature reviews as well as qualitative analysis, two discrete choice experiments (DCEs)
were applied to elicit patients’ and referring physicians’ preferences. The DCEs were conducted using a fractional factorial
design. Statistical data analysis was performed using multinomial logit models

Results Apart from five identical attributes, one specific attribute was identified for each study group, respectively. Overall,
322 patients (mean age 68.99) and 187 referring physicians (mean age 53.60) were included. Our models displayed signifi-
cant coefficients for all attributes (p <0.001 each). Among patients, “Postoperative complication rate” (20.6%; level range
of 1.164) was rated highest, followed by “Mobility at hospital discharge” (19.9%; level range of 1.127), and ‘“The number
of cases treated” (18.5%; level range of 1.045). In contrast, referring physicians valued most the ‘‘One-year revision surgery
rate’’ (30.4%; level range of 1.989), followed by “The number of cases treated” (21.0%; level range of 1.372), and “Postop-
erative complication rate” (17.2%; level range of 1.123)

Conclusion We determined considerable differences between both study groups when calculating the relative value of
publicly available hospital quality information. This may have an impact when calculating aggregated composite measures
based on consumer-based weighting.
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Introduction

> Martin Emmert

Martin.Emmert@uni-bayreuth.de . . . .
Public reporting of performance information encompasses

data, publicly available or available to a broad audience free
of charge or at a nominal cost, about a health-care struc-
ture, process, or outcome at any provider level (e.g., hospi-
tals]) [1]. The overall aim of public reporting is to improve
health-care quality by both stimulating quality improvement
on the provider level (“Improvement Through Changes in
Care”) and also by helping patients, referring physicians,
and other consumers select the “right” provider (“Improve-
ment Through Selection”) [2, 3]. Therefore, hospital report
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cards (HRCs) publicly display quality-related informa-
tion about hospitals and enable hospital comparisons [4].
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However, studies have shown heterogeneous results regard-
ing the impact of HRCs on the choice behavior of consumers
[5-10]. To increase the uptake of HRCs of consumers, HRCs
should present the information that consumers value most
when making hospital choices [11]. Besides, it should be
attempted to limit the richness of consumers’ choice sets,
i.e., the number of hospitals as well as the variety of quality
measures [12].

In this context, one promising strategy is to provide cus-
tomized information that both reflects the preferences of
consumers and reduces the amount of data by aggregating
individual performance measures into summary scores (i.e.,
composite measures) [11, 13—17]. For example, a recent
study has shown that the introduction of summary measures
on Nursing Home Compare—a web-based guide detailing
quality of care at over 17,000 Medicare- or Medicaid-cer-
tified nursing homes in the United States—was associated
with a significant change in consumer demand for low- and
high-scoring facilities [18]. So far, composite measures
have been published in several countries such as the United
States, the UK, and Germany (e.g., Hospital Compare, Nurs-
ing Home Compare, NHS Choices, US News Best Hospital,
AOK Hospital Navigator) [17-19].

There are different approaches to calculate aggregated
composite measures such as opportunity-based weights,
numerator-based weights, all-or-none measures, expert pan-
els, and consumer-based weighting [16]. As shown, con-
sumer-based weighting aligns mostly closely with patient-
centered care and should, therefore, be prioritized [16]; for
this purpose, it is crucial to learn more about consumers’
preferences when choosing a hospital. So far, current com-
posite measure approaches do not consider consumer pref-
erences in more detail when calculating summary scores.
For example, the overall star rating system for hospitals for
the Centers for Medicare and Medicaid Services (CMS) in
the United States—which is publicly displayed on Hospital
Compare—is calculated by taking the weighted average of
the hospital’s scores across five areas of quality (i.e., mor-
tality, safety of care, readmission, patient experience, and
timely and effective care). Therefore, the relative weight
for mortality, safety, readmission, and patient experience is
worth 22% each, and timely and effective care is worth 12%
of the overall score [20].

In addition, most research has been conducted to investi-
gate whether patients—as the main target group of HRCs—
use publicly reported quality information to search for and
select hospitals [21-23]. However, less information is availa-
ble regarding whether publicly available quality information
plays a role from the referring physicians’ perspective [24,
25]. This seems to be surprising since most patients trust
their referring physicians’ recommendation regarding what
hospital to choose [25, 26]. Therefore, referring physicians
should be regarded as another major target group of HRCs
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so as to direct patients to well-performing hospitals and to
increase the impact of public reporting [24, 27].

In this context, the present study aims to identify the most
important publicly reported hospital quality information for
hospital choice for elective hip replacement surgery and to
determine their relative importance among both patients
as well as referring physicians. We focused on elective hip
replacement surgery for the following reasons: first, we
aimed to address one procedure that is both standard for
public reporting initiatives as well as included in German
hospital quality assurance initiatives [28, 29]. Second, non-
acute procedures should be prioritized since public report-
ing aims to support patients, referring physicians, and other
consumers to select the “right” provider. [2, 3] Third, elec-
tive hip replacement surgery is one of the most frequently
conducted procedures in Germany; for example, 160,910
surgeries were performed in 1,254 hospitals in 2020 [30].
The results might help us learn how to weight different qual-
ity measures when calculating composite measures. In more
detail, we sought to address the following three questions:
(1) what is the essential publicly available hospital quality
information for choosing a hospital for elective hip replace-
ment surgery from the perspective of patients and referring
physicians? (2) How do patients and referring physicians’
rate different publicly available hospital quality information?
(3) What relative importance do both patients and referring
physicians assign to different quality information?

Materials and methods

This study used a mixed methods approach. After perform-
ing a systematic literature review, we conducted qualita-
tive research methods (i.e., semi-structured interviews) to
identify and select the most important quality measures
for choosing a hospital for hip replacement surgery from
the perspective of both patients and referring physicians.
Based on this, two separate discrete choice experiments
(DCEs) were developed and performed to elicit and com-
pare patients’ and referring physicians’ preferences for all
relevant hospital choice characteristics and to determine the
relative value of each quality measure. DCEs are increas-
ingly used in the health-care context to inform on consumer
preferences for health-care services such as hospital choice
[31]. DCEs are a stated preference method that use (sur-
vey) data to systematically elicit individuals® preferences
based on a series of hypothetical choice scenarios (termed
choice sets) [32]. Two key economic theories (i.e., Random
Utility Theory and Lancaster’s Theory [33, 34]) suggest
that respondents choose the option from each choice set
which provides them with the most satisfaction or “‘utility”
[32]. Based on the decisions, DCEs can help understand
which characteristics (termed attributes) are preferred by
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consumers and determine the relative value of each attribute.
[32, 35]

Study design

The design and analysis of both DCEs were based on stand-
ardized research practices for undertaking conjoint analysis
of the ISPOR Conjoint Analysis Good Research Practices
Task Force [36-38]. Ethics approval for both studies was
obtained from the Friedrich-Alexander-University Erlangen-
Nuremberg Ethics Board (196_19 B). Informed consent was
obtained from each study participant.

Systematic search procedure

First, we conducted two systematic search procedures on
Medline (via PubMed) and the Cochrane Library to identify
studies which aimed to identify relevant criteria for hospital
choice for hip replacement surgery from the perspective of
both patients and referring physicians. The searches were
carried out in September 2020 and aimed to identify English
and German language literature published since 2010. In
addition, reference lists of identified research articles were
screened for further articles. The reviews were complied
with the Guideline from the Cochrane Collaboration. [39]

The search strategy addressing the perspective of patients
was segmented into three components. The first component
referred to hospitals (e.g., hospital, clinic), the second com-
ponent referred to choice (e.g., choice, selection), and the
third component addressed hip replacement surgery (e.g.,
hip, coxarthrosis). As a result, 5,510 potentially relevant
papers were identified. After eliminating duplicates and
judging titles and abstracts in a first step as well as full
papers in a second step, ten studies were considered rel-
evant [40-49]. In sum, 73 individual criteria were derived
from the 10 studies. We added four further quality meas-
ures from the German hospital quality report administered
by the Institute for Quality Assurance and Transparency in
Healthcare (IQTIG). This led to a final sample of 77 qual-
ity measures which were then merged into 23 more general
measures (e.g., the following three individual criteria “28-
day mortality rate (%)”, “28-day mortality rate following
discharge”, and “Postoperative mortality” were merged into
the category “Mortality rate”). Afterward, we excluded ten
criteria which are not available in the German hospital sec-
tor for public reporting purposes (e.g., waiting time, 28-day
emergency readmission rate), so that 13 criteria remained
for the next step (See Supplemental Material 1).

The search strategy addressing the perspective of refer-
ring physicians was based on previously published literature
and slightly modified [50]. As a result, 2,246 potentially
relevant papers were identified. After eliminating duplicates
and judging titles and abstracts in a first step as well as full

papers in a second step, 16 studies were considered relevant
[25, 51-65]. In sum, 39 criteria were derived from those
studies. Then we excluded 20 criteria that are not publicly
available (see above) (e.g., waiting times, MRSA events), so
that 19 criteria remained.

Qualitative steps (semi-structured interviews)

In total, we qualitatively surveyed (January 2021 to Febru-
ary 2021) 20 randomly selected hip replacement surgery
patients (mean age 63.9 years, 55% female) from a German
statutory health insurance who had undergone elective hip
arthroplasty surgery within 3 years prior to answering the
survey as well as 15 referring physicians (mean age 56.3
years, 20% female). Written informed consent was obtained
from all participants. Respondents were sent a short survey
through postal mail before conducting the semi-structured
interviews to learn more about (the) past hospital choice(s)
and the importance of the 13 resp. 19 criteria for choosing
a hospital. After receiving the short survey, semi-structured
interviews were conducted to explore the stated preferences,
to determine the most relevant criteria as well as correspond-
ing levels, to clarify the wording, and to evaluate the com-
prehensibility of hypothetical choice tasks for the DCE (see
below). In particular, we evaluated the comprehensibility
of the labels used for the attributes and their correspond-
ing descriptions to assure the intended interpretation of the
explanations. Based on all steps, five attributes were derived
which were of major importance for choosing a hospital
from the perspective of both patients and referring physi-
cians which were as follows: the rate of confirmed diagno-
sis prior the surgery, the certification as an Endoprosthetics
Center, the number of cases treated, the rate of postoperative
complications, as well as the rate of mobility at hospital
discharge. This was supplemented with the assessment of
actions to prevent falls of patients for patients and the 1-year
revision surgery rate for referring physicians, respectively
(Table 1). Individuals who completed the qualitative study
received 50 Euro.

Quantitative steps
The survey instrument

Both survey instruments were similar and consisted of four
parts. First, we asked for general sociodemographic informa-
tion (e.g., age, gender) before collecting information about
the experience with HRCs when selecting hospitals in the
second part. Second, respondents were presented with pub-
licly available hospital quality information items (see above)
as well as short descriptions and were asked to rate each item
on a 1-5 scale (1 =not all important; 5= very important).
Furthermore, we asked the respondents to select the single
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Table 1 Summary of attributes and levels used in the discrete choice experiments (DCE)

Attribute

Description and levels given in DCE questionnaire

Confirmed diagnosis rate®*

Quality targets reached
Quality targets not reached

Hip replacement primary implantation with fulfilled indication criteria

No assessment intended resp. results not (yet) available

EndoCert certificate®"

No certificate

Hospitals which meet requirements of the EndoCert certification system

Certified EndoProstheticsCenter (EPZ)
Certified EndoProstheticsCenter of Maximum Care (EPZmax)

The number of cases treated>*
84 patients (below average)
148 patients (average)
230 patients (above average)
Postoperative complication rate’*
bolism)
Quality targets reached

Quality targets not reached

The number of total elective hip replacement surgeries in a hospital

Postoperative specific complications after hip replacement surgery (e.g., infections, bleeding, thromboem-

No assessment intended resp. results not (yet) available

Mobility at hospital discharge®*
Quality targets reached
Quality targets not reached

Functional mobility status on discharge after hip replacement surgery

No assessment intended resp. results not (yet) available

Prevention of falls measures®
surgeries
Quality targets reached

Quality targets not reached

Hospitals should be active in minimizing fall risk among patients who have undergone hip replacement

No assessment intended resp. results not (yet) available

1-year revision surgery rate”
1.41% (better than average)
2.48% (average)
3.89% (lower than average)

Percentage of patients who underwent revision surgery within one year after initial surgery

$This attribute applies for patients

#This attribute applies for referring physicians

most important information item for the hospital choice.
Afterward, all respondents were asked to respond to the
DCE survey block. Both DCE experiments were designed
using Sawtooth Software Lighthouse Studio 9.11.0.
Instead of ranking or rating different quality measures,
as is done in traditional importance elicitation formats,
DCEs perform a pairwise comparison of hypothetical
alternatives (i.e., differently configured hospitals) and ask
the participants to choose between them [66]. Both experi-
ments were designed as a full profile design (i.e., each
choice set included all six attributes) and were generated
using the balanced overlap method so as to achieve stand-
ard errors below 0.05 for main effect utilities and 0.10
or smaller for interaction effects and the highest D-effi-
ciency score [67, 68]. We created 10 versions (termed
blocks) of the DCE, each containing 10 choice tasks, thus
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generating 100 unique choice tasks (fractional factorial
design). Choice tasks were generated that maximized both
balance (i.e., meaning each level appears with the same
frequency) and orthogonality (i.e., meaning each pair of
levels appears with the same frequency across each pair
of attributes) [69]. The choice sets in both surveys were
designed as forced-choice tasks; this means that respond-
ents had to choose one of two hypothetical hospitals by
making trade-offs between attributes and their levels. This
method offers practical advantages such as closeness to
reality as trade-off decisions are part of everyday life [66].
As stated above, hospitals differed in six attributes with
three levels each. In DCE research, four to eight attributes
per choice set are seen as appropriate [70, 71]. Figure 1
provides one hypothetical choice task as an example. The
questionnaire was pilot tested for clarity and understanding
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Confirmed diagnosis rate

Endocert Certificate

The number of cases treated
Prevention of falls measures

Postoperative complication
rate

Mobility at hospital discharge

Which of the following two hospitals would you choose?

Hospital 1

Quality targets reached

Certified EndoProstheticsCenter of
Maximum Care (EPZmax)

230 Patients (above average)
Quality targets not reached

Quality targets reached

Quality targets reached

Hospital

Hospital 2

Quality targets not reached

No certificate

84 Patients (below average)
Quality targets reached

Quality targets not reached

Quality targets not reached

Hospital

Fig. 1 Example choice task for patients

with 15 hip replacement patients as well as 15 referring
physicians and slightly modified accordingly.

The survey sample

Final questionnaires were sent through postal mail to 1000
randomly selected people from a German statutory health
insurance (AOK Lower Saxony) who had undergone elec-
tive hip arthroplasty surgery within 3 years prior to answer-
ing the survey. One reminder was sent out 2 weeks after
the initial invitation. Furthermore, we purchased a database
containing contact information (e.g., postal address, email)
for orthopedists in the German outpatient sector from a
commercial provider (ArztData AG). This database cov-
ers about 88% of all orthopedists in the German outpatient
sector [72]. We used a sequential mixed-mode strategy to
achieve high response rates. In a first step, 1,650 referring
orthopedists were contacted via email, which contained a
link to participate online (web-based survey). After 1 week,
a first reminder was sent out. In a second step, the remaining
orthopedists were contacted via postal mail and received
a printed version of the survey; after 2 weeks, we sent out
a second reminder. The surveys were conducted between

March and June 2021 in the German language. As an incen-
tive, respondents received a payment of approximately €50.

Sample size

Johnson’s often-used rule-of-thumb calculates a sample of
75 participants for a DCE having our design specifications
(i.e., ten choice tasks per respondent, two alternatives, three
levels per attribute as maximum) [73]. This sample size was
discussed as being the lowest limit for main effects estima-
tion. However, we aimed at doubling this number (i.e., to
include at least 150 participants) following more advanced
recommendations for statistical robustness [74, 75].

Statistical methods

Analyses of general survey questions were performed using
SPSS (IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp). Descrip-
tive statistics (i.e., means for continuous variables, percent-
ages for categorical variables) were used to examine the
demographic and experience variables.

For analyzing the DCEs, we performed multinomial
logit models using R (Version 4.2.2) and the corresponding
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mlogit-package by Croissant (2020) [76]. We constructed
the data sets in long format. Thus, the data set about patients
included 6,440 observations (322 patients X 10 choice tasks
per subject X 2 alternatives per choice set). Similarly, the
data set for physicians comprised 3,740 observations (187
physicians X 10 choice tasks per subject X 2 alternatives per
choice set). As for data encoding, we started from assigning
each variable equidistant numerical values of scale {0; 1; 2}
as described by Miihlbacher et al. [77]. For example, regard-
ing the attribute “Confirmed diagnosis rate”, we designated
the value {0} to “Quality targets not reached”, value {1} to
“No assessment intended resp. results not (yet) available”
(please note: due to the implicit uncertainty of this alterna-
tive, we assumed that the absence of results lay between the
certain answers “targets reached” and “targets not reached”),
and value {2} to “Quality targets reached”. Afterward, we
repeated the estimations treating the attributes as categorical
variables. Both approaches provided qualitatively very simi-
lar results, whereby the estimates from categorical attributes
could be shown to be more precise.

We employed effect coding by following standard guide-
lines [38, 78]. Therefore, we expressed every attribute as n-1
variables where n is the number of levels. Each variable cor-
responds to one level, while the omitted level serves as the
reference. If the variable matches the level presented in the
corresponding profile, we assigned value {1}. If the level in
the corresponding profile equals another non-omitted level,
we assigned value {0}. If the level in the corresponding pro-
file is the omitted level, we assign value {— 1}. For example,
the attribute “Confirmed diagnosis rate” was operationalized
by three possible levels: “Quality targets reached”, “Quality
targets not reached”, “No assessment intended resp. results
not (yet) available”. As reference level, we chose “No assess-
ment intended resp. results not (yet) available”. Hence, we
constructed two variables; the first covered the level “Quality
targets reached”, the other one the level “Quality targets not
reached”. If the given occurrence equals the reference, we
filled both variables with {-1}, otherwise we assigned values
{1} or {O}. As reference categories, we assigned “Certified
Endoprosthetics Center of Maximum Care (EPZmax)” for
the attribute “Endocert Certificate”, middle positions for the
attributes “Number of cases treated” and “One-year revi-
sion surgery rate”’, and finally “No assessment intended resp.
results not (yet) available” for all remaining attributes. We
chose effect coding over dummy coding since with dummy
coding, the parameter estimate for the (omitted) baseline
category is equal to zero and cannot be recovered. Thus, the
estimates of the other levels are only relative to the bench-
mark level. Instead, with effect coding, we can extract the
parameter of the reference category from the negative sum
of the included categories and the standard error from the
covariances of the included categories. This enables us to
compare all levels of the attributes against the corresponding
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mean value with the sign of the coefficients indicating a pos-
itive or negative impact compared to the mean of the attrib-
ute and the magnitude specifying the size of the effect [38,
78, 79]. In all approaches, we applied Akaike Information
Criterion (AIC), Bayesian Information Criterion (BIC), and
log-likelihood value (LL) to identify the best fitting model.
The relative importance of each attribute was determined
based on each attribute’s coefficient range. This means that
we calculated the difference between the coefficients of the
highest and lowest level of each attribute and expressed this
as a share of the total range across all attributes.

Results
Sample characteristics

Overall, 378 patients (37.8% response rate) and 267 refer-
ring orthopedists (16.2% response rate) participated in our
study and returned the survey. The following analysis reports
on the 322 patients and 187 orthopedists who fully com-
pleted the DCE component of the questionnaire and pro-
vided consistent responses (see Table 2 for the demographic
characteristics of both study groups). The mean age of
patients was 68.99 (SD 10.44) years. Slightly more than half
of patients (51.6%) were female, and most patients (53.7%)
stated secondary general school or less as the highest educa-
tional level. Approximately one in four patients was aware of
HRCs when answering the survey (26.1%). The mean age of
participating orthopedists was 53.60 (SD 8.14) years, a large
majority of respondents were male (90.4%), and 39 respond-
ents (21.2%) indicated prior HRC experience in searching
for a hospital. Almost three out of four surveyed referring
orthopedists (72.7%) stated that they perceived substantial
differences in the quality of care between hospitals.

Descriptive rating and ranking results

The results regarding the importance of different infor-
mation items for the hospital choice—on a 1-5 scale
(1 =not all important; 5 =extremely important)—showed
that patients rated confirmed diagnosis (hip surgery) rate
(4.65 +0.80), mobility at hospital discharge (4.60+0.73),
and complication rate (4.54 +0.81) as most important (see
Supplemental material 2). In contrast, referring physicians
rated complication rate (4.19 +1.06), the number of cases
treated (4.09+0.98), and the 1-year revision surgery rate
(4.00+1.21) as most important. Furthermore, the survey
results for the single most important information item for the
hospital choice revealed confirmed diagnosis (hip surgery)
rate (44.5%) as well as the number of cases treated (35.9%)
as most relevant from the perspective of patients and refer-
ring physicians, respectively.
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Table 2 Key characteristics for both patients (n=322) and referring physicians (n=187)

Patients (n=322)

Referring physicians (n=187)

Mean (SD) or n Range or % Mean (SD) or n Range or %

Age

Mean (SD) 68.99 (10.44) 35-89 53.60 (8.14) 33-73
Gender

Male 151 46.9% 169 90.4%

Female 166 51.6% 18 9.6%

Missing 5 1.6% 0 0.0%
Educational attainment

Secondary general school or less 173 53.7% n.a n.a

Intermediate secondary school 93 28.9% n.a n.a

(Technical) University entrance qualification 38 11.8% n.a n.a

Missing 18 5.6% n.a n.a
Chronic conditions

Any chronic condition 141 43.8% n.a n.a

No chronic condition 159 49.4% n.a n.a

Missing 22 6.8% n.a n.a
Health Status

Good or better 168 52.2% 124 66.3%

Satisfactory 122 37.9% 51 27.3%

Bad or worse 26 8.1% 12 6.4%

Missing 6 1.9% 0 0.0%
Perceived differences in the hospital quality

Big differences 81 25.2% 136 72.7%

Small differences 89 27.6% 48 25.7%

No differences 23 7.1% 2 1.1%

I don’t know 122 37.9% 0.5%

Missing 7 2.2% 0 0.0%
Knowledge of hospital report cards

Yes 84 26.1% 39 21.2%

No 188 56.4% 145 78.8%

Missing 50 15.5% 0 0.0%
Practice type

Single physician practice n.a n.a 65 34.8%

Group physician practice n.a n.a 76 40.6%

Outpatient-based health-care center n.a n.a 40 21.4%

Other n.a n.a 6 3.2%
Attending doctor (i.e., with hospital affiliation)

Yes and I perform the surgery myself n.a n.a 40 21.4%

Yes but I do not perform the surgery myself n.a n.a 21 11.2%

No n.a n.a 124 66.3%

Missing n.a n.a 2 1.1%

Results of the discrete choice experiments

The applied models displayed significant coefficients for all
attributes included in both analyses (p < 0.001 each). This
means that, independent of the placement, all attributes were
relevant to the decision of both patients and referring physi-
cians (Supplemental material 3). [Please also note that some

mean levels could not been shown to be statistically signifi-
cant; for example, the level “No assessment intended/results
not (yet) available” did not reach statistical significance in
case of the “Confirmed diagnosis rate” and the “Mobility of
hospital discharge”.] Among patients, the highest preference
weights for hospital choice were calculated for “Postopera-
tive complication rate” (coef.: 0.560; SE: 0.037), ‘‘Mobility
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at hospital discharge” (coef.: 0.551; SE: 0.036), and ‘‘The
number of cases treated” (coef.: 0.547; SE: 0.036). The
fourth position was occupied by ‘‘Confirmed diagnosis (hip
surgery) rate’” (Coef.: 0.437; SE: 0.033), followed by *‘Pre-
vention of falls measures’” (Coef. 0.431; SE: 0.035), and
“‘Endocert Certificate’’ (Coef. 0.341; SE: 0.033). In con-
trast, referring physicians showed a clear preference for a
decrease in ‘‘One-year revision surgery rate’’ (coef.: 1.014;
SE: 0.053). The following positions were occupied by “The
number of cases treated” (coef.: 0.696; SE: 0.051) and “Post-
operative complication rate” (coef.: 0.546; SE: 0.050). Here,
the “Confirmed diagnosis (hip surgery) rate” (coef.: 0.390;
SE: 0.052), “Endocert Certificate’” (coef.: 0.310; SE: 0.047),
and the ‘‘Mobility at hospital discharge’’ (coef.: 0.236; SE:
0.046) were less important for referring physicians. The
same order can be derived from the calculation of the rela-
tive importance of all attributes for both study groups. The
relative importance was calculated based on each attribute’s
coefficient range (i.e., the difference between the coefficients
of the highest and lowest level of each attribute) expressed as
a share of the total range across attributes (Table 3). Table 3
also presents the odds ratio (OR) for each level to analyze its
impact on the hospital choice. For example, the likelihood
of voting a hospital with a successful result regarding the
“Confirmed diagnosis rate” (i.e., quality targets reached) is
1.535 times higher than the probability of choosing a hospi-
tal with the mean of “confirmed diagnosis rate”.

As shown in Fig. 2, the preference pattern of patients
showed a relatively small range of results. The following
three attributes, “Postoperative complication rate” (20.6%;
level range of 1.164), “Mobility at hospital discharge”
(19.9%; level range of 1.127), and “The number of cases
treated” (18.5%; level range of 1.045) were weighted high-
est. The lowest weight was detected for “Endocert Cer-
tificate” (11.4%; level range of 0.646). In contrast, the
preference pattern of referring orthopedists showed larger
differences in the relative importance of presented quality
information measures. Here, the “One-year revision surgery
rate” was identified as the main dominant attribute (30.4%;
level range of 1.989). Furthermore, “The number of cases
treated” (21.0%; level range of 1.372) and “Postoperative
complication rate” (17.2%; level range of 1.123) were rela-
tively highly weighted. Here, the lowest weight was detected
for “Mobility at hospital discharge” (8.2%; level range of
0.536).

Discussion
The objective of the present study was to identify the most
important publicly reported hospital quality information

for hospital choice and to determine their relative impor-
tance among both former patients and referring physicians
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in Germany. The results might assist us in learning how to
weight different quality measures when calculating aggre-
gated patient-centered composite measures.

Based on our results, several conclusions can be drawn.
First, patients and referring physicians selected similar pub-
licly available quality information for the hospital choice.
However, it should be mentioned that we focused on publicly
available quality information and did not include informa-
tion which is not available for public reporting purposes or
which is not routinely collected in the health-care system
in our experiments. Therefore, we cannot exclude that the
integration of such information might have led to different
findings. For example, Geraedts and colleagues showed that
many surgical patients decided in favor of a hospital because
of the trust they had built up through previous treatment in
the hospital, which they experienced as satisfactory [80].

Second, HRCs should present the information that con-
sumers value most when making hospital choices. At least
five of the seven most relevant publicly reported quality
information items are displayed on most German HRCs
(e.g., Weisse Liste, AOK Hospital Navigator) [28]. This
is mainly due to the fact that those information items are
part of the German external hospital quality assurance sys-
tem whose results are made available for public reporting
purposes [81]. In contrast, the certification as a Certified
Endoprosthetics Center is only presented on a few HRCs so
far (e.g., Weisse Liste). Besides, the 1-year revision rate is
only presented on the hospital navigator of the Allgemeine
Ortskrankenkasse (AOK) [81]. The AOK is a major pro-
vider of statutory health insurance in the German health-care
system and calculates further quality information based on
claims data [29]. Following this, providers of HRCs might
compare whether the most relevant quality information is
already included on its own HRC. If not, providers might
consider adjusting the content as a first step toward more
consumer orientation.

Third, the study’s DCE-based findings appear broadly
consistent with the results from the rating-based survey.
For example, the preference pattern of patients showed a
relatively small range of results. While the rating-based
findings (on a scale of 1-5) varied between 4.09 +1.03
(Endocert Certificate) and 4.65 +0.80 (confirmed diagno-
sis hip surgery rate), the DCE-based relative importance
values ranged between 11.4% (“Endocert Certificate”) and
20.6% (Postoperative complication rate), respectively. In
both cases, “Endocert Certificate” was the least impor-
tant attribute for the hospital choice while “Complication
rate” and “Mobility at hospital discharge” were among the
most important attributes for the hospital choice. How-
ever, the ranking-based results showed slightly different
findings. While the confirmed diagnosis (hip surgery)
rate (44.5%) was shown to be the single most important
information item for the hospital choice, the DCE-based



The elicitation of patient and physician preferences for calculating consumer-based composite...

suerorsAyd Suriiejer 1oy sarjdde ainqume sy,

sjuaned 1oj sardde ainqume sty

[eAISIUT OUSPYUOD J) ‘SIOIIS pIepuels 7§ ((Jo0d)dxa =) Onel Sppo yO

eu eu eu LU Bl 100> 91T0— 20¥'0— Y00 ¥vEL'0 60€0 — (1deorayuy) JueIsuod [OpOy
100> 1280— €0C'I- L600 €9¢°0 TIO'T — eu Bl el BULBU eu (eBe10AR UBT OMO]) %68'C
LT80  8¥€0 6LT0— 6S1°0 SE0'T §e0’0 eu el el BUL BU eu (oSerone) %84T
686’1 100"> €11 16L°0 Y600 LS9T  LL6O el Bl el el eu eu eu (oSe1oAr uB) 1ONRq) % T4
4,781 A15310S UOTSIAQX JBaL-|
eu eu eu vu eu el 100> 18T0— L¥Y'0— w00 $69°0 +9¢0— payoear jou sje31e) Aend)
eu eu eu vu eu eu 8100 9100 — TLI'0— 000 TT16°0 $60°0—  9[qe[reae (JoK) Jou S)NSAI/PIPUIUT JUSWSSISSE ON
eu eu eu eu B0 U el 8’0 100> ges’0  18¢0 6£0°0 1851 8S¥°0 payoear sjede) Aend)
(SQINSEAUI S[[EJ JO UONUSAAI]
L00'0 T¥0'0— €90 — 960°0 6S8°0 TSI'0— 100> 6¥¥'0— 0190 — 1700 6850 0£S°0— payoear jou sja3re) Lrend)
2000 TLOO— €I€0— 1900 9280 c6l'0— ¢80°0 0100 SPI'0— 6€0°0 SE6'0 890°0 —  Q[qu[reAE (JoK) 10U S)[NSAI/POPUIIUT JUSWISSISSE ON
9¢¢’0 100> 9¢¥'0  1€T0 LSOO OIY'T  ¥¥E0 LeI'T 100"> 890  €IS0 ev0'0 LIBL L6S°0 payoear sjede) Arend)
#¢@3TeydsTp Teytdsoy 1e KiIqoN
100> 60¥'0— 9¢9°0 — LSOO €6S°0 TCS0— 100> SSv'0— 8290 — ¥P0'0 T8S0 THS0— payoear jou sje8re) Lend)
0LT'0  ¥€0°0 061°0— LS00 ST6'0 8LO0— 0¥0'0 €000 — LST'0-— 6€0°0 €T6'0 080°0 —  2[qe[reAE (JoK) 10U S)[NSAI/POPUIIUT JUSWSSISSE ON
ecr't 100°> 0cL0  18%¥°0 1900 €281 0090 YoI'T 100" > Y0L'0  0vS0 w00 €98°1 7290 payoear sjedie) Aend)
wgeI uorneordwod aaneradoisod
100" > 1180 186°0 860°0 900C 9690 100"> 9I¢0  1vE0 P00 SES'T 8C¥'0 (eBe10E 2A0qR) sjuonEd OET
9IL0 0600 I€I'0— 9¢0°0 0860 0200 — 100"> ¥9C0  TIT0 6£0°0 LOT'T 881°0 (e3exoae) syuoned g |
CLE'T 100°> 09S°0— 16L0— 8600 60S°0 9.90— SY0'1 100> LESO— S69°0— 0¥0'0 0¥S'0 9190 — (o8eroae mofeq) syuaned 18
#gPOIEAI SISO JO JoquINU A,
100> 88¢0  SCT°0 6500 CIEl L0 100" > cee0  6L10 6£0°0 T16C'1 96’0 oIe) WNWIXEA JO IIUS)SINAYIS0IJOPUY PaynIa)
100°0 18C0 8900 ¥S0°0 Tel'l ANV 10000 ¥IT0 SO0 000 ¥¥I'l Sero INUSD)SINIYISOIJOPUH PIYIID
8IL'0 100> T1€€0— 19S°0— 8600 0¥9°0 9v'0 — 9%9°0 100°> TI€0— 69%°0— 0¥0'0 LL90 06£0 — 91edynIad ON
§PIEIYNIDD) 1IA00pUH,
[100°> ¥CC0— L9¥0— 290°0 80L0 9vE0— 100°> ¢S€0— €050 - 8¢0°0 ¢S90 LTv0— poyoear jou sj3re; Kirfend)
1S0°0 1000 8I1CT0— 960°0 L68°0 80I'0— LL60  9L00 8LOO— 6€0°0 666'0 100°0—  2[qe[reA’ (JoK) 10U S)[NSII/PIPUSIUT JUSWSSISSE ON
0080 100> 8960  0¥E0 8600 SLS'T  vS¥O 9¢8°0 100" > LOS0  0SE0 0v0'0 SEC'T 6C¥'0 payoeal s1o81e) Aiend)
4@Vl SISOUSRIp paulIyuo)
(ToA9] (ToA9]
1S9MO[—1IS9 1S9MO[—IS
-4s1y) 431y
QoUaIHId d 1D %S6 J200dS IO HI0D UK d D %S6 J090dS JO  H0D

(L81 =u) suerorsAyd Surroyoy

(zze=u) syuaned

S[OAQ] pUR SAINQLINY

sfopowr ("TNJA) 11S0] Terwounnu jo s1ojowered pajewnsy € ajqel

pringer

A's



M. Emmert et al.

Fig. 2 Graphic display of level
estimates with 95% CI (discrete
choice experiment) and mean
relative importance of attributes
for both subgroups for the
hospital choice
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findings revealed a relative importance value of 15.1%.
In addition, the overall results regarding the preference
pattern of referring physicians were shown to be very con-
sistent, regardless of the methodology. For example, the
three attributes “The number of cases treated”, “Complica-
tion rate”, and “l-year revision surgery rate” showed the
strongest results. In contrast, the “Confirmed diagnosis
(hip surgery) rate”, “Endocert Certificate”, and “Mobility
at hospital discharge” were shown to be less important.

Fourth, the results of this study could be used for the
calculation of composite measures [11, 13—17]. Therefore,
we applied a consumer-based weighting approach as rec-
ommended and determined the relative weight of relevant
information [16]. For example, the preference pattern of
referring orthopedists showed the “One-year revision sur-
gery rate” to be most important with a relative weight of
30.4%. The challenge now is to convert the hospital quality
results into (numeric) scores for calculating the composite
measure. As stated by van Til and colleagues [82], the
overall preference for alternatives (i.e., hospitals) might
be estimated based on the sum of the part-worth utili-
ties for the selected level of all attributes. For example, a
clinic certified as an Endoprosthetics Center of Maximum
Care (coef.: 0.272), with a below-average 1-year revision
surgery rate (coef.: 0.977), an above-average number of
cases (coef.: 0.696), that also achieves the statutory quality
targets regarding confirmed diagnosis rate (coef.: 0.454),
postoperative complication rates (coef.: 0.600), and mobil-
ity at hospital discharge (coef.: 0.344), would have an
overall score of 3.343 from the perspective of referring
physicians. In contrast, an overall score of —3.194 would
be calculated for a hospital that achieves the most nega-
tive level expressions for each attribute. [Please consider
this example to be simplified. A more advanced approach
would consider the corresponding utility function to esti-
mate the expected overall utility of each alternative (i.e.,
hospital).] Based on this, hospitals could be ranked and
then grouped into several performance groups. Therefore,
our study has shown that consumer preferences might dif-
fer substantially between target groups and each prefer-
ence structure should be considered individually when
developing rating systems based on composite measures.
However, it should also be noted that our approach has
certain limitations that must be considered carefully. For
example, the attribute levels are used to operationalize the
alternatives included in the choice sets. Therefore, it is
important to select attributes and corresponding levels that
properly describe the health-care product or service (i.e.,
the hospitals). If the levels are not defined in the appropri-
ate range, the estimated coefficients could be biased [83].
Other methodological issues might also have an impact on
the results derived by DCE studies and should be consid-
ered carefully [83, 84].

Finally, the results might serve as the basis for improved
physician—patient communication. The findings might
increase the mutual understanding of hospital choice prefer-
ences. In particular, referring physicians might better under-
stand what patients actually want and which hospital they
would prefer. They might have an important "agent" function
in the hospital choice especially for patients with little time
prior to admission and those who do not decide themselves
[85]. Therefore, by understanding factors that influence
patients’ hospital choice decisions, referring physicians may
become more sensitive to patients’ preferences, which may
have a positive effect on the process and outcomes of shared
decision making [86]. This would increase the likelihood
that patients may be satisfied with both the hospital choice
process and the hospital choice itself [§7]. Our study makes
some contributions to such understanding, since it shows
that, in contrast to referring physicians, the 1-year revision
rate did not influence patients’ stated preferences, whereas
the prevention of falls measures did.

As with any study, there are several limitations that
have to be considered. First, it is important to mention
that this study was conducted in Germany and might be
of limited relevance for other countries. Nevertheless,
the results presented in this paper are of interest for all
countries with public reporting initiatives, such as the
United States and others. For example, Hospital Com-
pare in the United States already provides an overall
composite measure for hospitals but does not consider
preferences of patients and referring physicians in detail
[20]. Second, it must be noted that the selected attrib-
utes for the DCEs referred to publicly available quality
measures. Therefore, we cannot exclude that other qual-
ity measures are more relevant from the perspective of
both study groups. Nevertheless, it seems reasonable for
our study purpose to follow the approach used. In compa-
rable studies, very similar approaches have been applied
[47]. Third, our study analyses stated that preferences of
the respondents to hypothetical scenarios and their actual
responses may differ [47]. Fourth, the sample of surveyed
referring physicians (n=187) was smaller than that of
patients surveyed (n=322). In this regard, it should be
noted that we aimed to reach a minimum number of 150
participants in both studies to meet Johnson’s often-used
rule-of-thumb mentioned above [73], taking into account
more advanced recommendations for statistical robustness
[74, 75]. Following this, we were able to achieve our set
target regarding the recruitment in both studies. Finally,
the comprehensibility of the study attributes and corre-
sponding levels is crucial for conducting DCEs and ana-
lyzing the corresponding data. During our study, we aimed
to address this topic by means of different approaches.
First, we qualitatively interviewed 20 patients who had
undergone elective hip arthroplasty surgery within 3 years
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prior to answering the survey. Thereby, we evaluated the
comprehensibility of the labels used for the attributes and
their corresponding descriptions in particular to assure the
intended interpretation of the explanations. Based on those
interviews, slight modifications were made to eliminate
remaining uncertainties. Second, the respondents had to
work with the presented study attributes and correspond-
ing levels before conducting the choice-based part of the
DCE. Both approaches might have positively influenced
the comprehensibility of the study attributes and levels. In
addition, the surveyed patient sample consisted of patients
who had undergone elective hip arthroplasty surgery
within 3 years prior to answering the survey. This might
indicate—at least to a certain amount—some experience
with hip-surgery-related issues.

In sum, this study adds to the literature by presenting
results of 2 surveys among 322 patients and 187 referring
physicians from the German outpatient sector to identify
the most important publicly reported hospital quality
information for hospital choice and to determine their rela-
tive importance. The results might support us in learning
how to weight different quality measures when calculat-
ing aggregated composite measures based on consumer-
based weighting. It could be shown that patients and refer-
ring physicians have similar interests with regard to the
selection of publicly available quality information for the
choice of hospitals. Nevertheless, we saw meaningful dif-
ferences between patients and referring physicians in the
relative weight of relevant information. This might have a
significant impact on the hospital ranking results for each
study group. Future research should address in detail how
to convert hospital quality results into (numeric) scores
for calculating composite measures. Besides, by under-
standing factors that influence patients’ hospital choice
decisions, referring physicians may become more sensitive
to patients’ preferences, which may have a positive effect
on the process and outcomes of shared decision making.
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