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ABSTRACT
Background  There is an increasing number of quality 
indicators being reported publicly with aim to improve 
the transparency on hospital care quality. However, 
they are little used by patients. Knowledge on patients’ 
preferences regarding quality may help to optimise the 
information presented to them.
Objective  To measure the preferences of patients with 
breast and colon cancers regarding publicly reported 
quality indicators of Dutch hospital care.
Methods  From the existing set of clinical quality 
indicators, participants of patient group discussions first 
assessed an indicator’s suitability as choice information 
and then identified the most relevant ones. We used 
the final selection as attributes in two discrete choice 
experiments (DCEs). Questionnaires included choice 
vignettes as well as a direct ranking exercise, and were 
distributed among patient communities. Data were 
analysed using mixed logit models.
Results  Based on the patient group discussions, 6 
of 52 indicators (breast cancer) and 5 of 21 indicators 
(colon cancer) were selected as attributes. The 
questionnaire was completed by 84 (breast cancer) 
and 145 respondents (colon cancer). In the patient 
group discussions and in the DCEs, respondents valued 
outcome indicators as most important: those reflecting 
tumour residual (breast cancer) and failure to rescue 
(colon cancer). Probability analyses revealed a larger 
range in percentage change of choice probabilities 
for breast cancer (10.9%–69.9%) relative to colon 
cancer (7.9%–20.9%). Subgroup analyses showed few 
differences in preferences across ages and educational 
levels. DCE findings partly matched with those of direct 
ranking.
Conclusion  Study findings show that patients focused 
on a subset of indicators when making their choice of 
hospital and that they valued outcome indicators the 
most. In addition, patients with breast cancer were more 
responsive to quality information than patients with 
colon cancer.

Introduction
In many countries, policy makers 
have responded to rising healthcare 
expenditures by introducing managed 
competition.1 One requirement for 

optimal competition is that health-
care consumers (patients) and those 
who choose on their behalf (eg, health 
insurers) have access to information on 
quality of care when choosing health-
care providers and insurance plans.2 
The public reporting of quality informa-
tion has therefore become an important 
focus for health policy.3 Measurement 
has generally been focused on hospital 
quality while using Donabedian’s frame-
work of structure, process and outcome 
indicators.4 Many quality measurement 
programmes, aimed at improving trans-
parency, have been implemented. This 
has resulted in a proliferation of publicly 
reported quality indicators that are 
often published via user-friendly online 
platforms (eg, Centers for Medicare 
& Medicaid Services’ (CMS) hospital 
compare site5).

While often presented with numerous 
quality indicators, previous research has 
indicated that patients are often unaware 
of quality differences across health 
providers, are overwhelmed by the large 
amount of available information, and if 
they do use such information to inform 
their decisions, they do so selectively.6 7 
One way to improve responsiveness of 
patients to quality information is to opti-
mise the presented information to them 
by, for example, restricting the number 
of indicators while focusing on the 
most important ones. Gaining insights 
into which quality indicators from the 
currently reported set patients value 
the most is crucial as efforts aimed at 
tailoring information to patients’ needs 
could be designed more effectively when 
considering their preferences.
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Table 1  Attributes and levels

Attributes Description Levels* Expected sign

Breast cancer
1) Volume Total number of treated patients diagnosed with breast cancer 100, 350 and 450 patients +
2) Waiting time 1 Average waiting time between diagnosis and tumour resection 15 days and 25 days –
3) Waiting time 2 Average waiting time between diagnosis and combination surgery 25 days and 45 days +
4) Preserved breast 
contour

Share of patients with a tumour resection whose breast contour was preserved 60%, 80% and 90% +

5) Combination surgery† Share of patients with a tumour resection who received a combination surgery 10%, 30% and 60% +
6) Tumour residual‡ Share of tumour resections for which the tumour resection margin was shown 

to be irradical
1% and 5% –

Colon cancer
1) Volume Total number of treated patients diagnosed with colon cancer 50, 150 and 200 patients +
2) Waiting time Share of patients whose waiting time between diagnosis and tumour resection 

amounted to less than 5 weeks
60%, 80% and 90% +

3) Tumour residual§ Share of tumour resections for which the tumour resection margin was shown 
to be radical

85% and 95% +

4) Complications¶ Share of patients with a tumour resection for which surgery-related 
complications occurred (risk-adjusted)

10% and 20% –

5) Failure to rescue** †† Share of patients with a tumour resection for which failure to rescue occurred 
(risk-adjusted)

5% and 15% –

*Across all attributes, the lowest level was used as reference level.
†Type of surgery in which tumour resection and breast contour reconstruction are performed within a single operating session.
‡Resections are classified as irradical when tumour cells have been observed in the circumferential resection margin. Non-tumour-free margins are 
associated with unfavourable outcomes such as higher tumour recurrence rates.31

§In radical resections, contrary to irradical resections, no tumour cells have been observed in the circumferential resection margin and are associated with 
favourable outcomes (ie, disease-free survival).32

¶Adjusted for gender, body mass index, age, Charlson Comorbidity Score, American Society of Anaesthesiologists (ASA) classification, preoperative 
tumour complications, tumour location, extent of resection due to invasive tumour growth or metastases, pT stadium (ie, primary tumour site) and pM 
stadium (ie, presence of distant metastasis) of the TNM-classification of malignant tumours.33

**The share of patients with surgery-related complications who died while in hospital or within 30 days following surgery.12 Relative to hospitals with 
high failure to rescue rates, those with low rates are considered to be more successful in saving a patient’s life when surgery-related complications have 
occurred.34

††Adjusted for all the listed case-mix variables under ¶, and for the urgency of the resection (acute or elective).

As in USA, managed competition has been imple-
mented in the Netherlands. The Dutch health system 
aims to (1) Stimulate effective price and quality 
competition. (2) Encourages patient’s choice. (3) 
Allows the selective contracting of providers by 
health insurers. (4) Offers universal access allowing 
patients to use healthcare covered by the basic health 
insurance package across all hospitals.2 8 To stimulate 
patient’s choice, a vast amount of quality indicators 
is presented to patients via various online platforms. 
Given that patients only use these indicators in a very 
limited fashion,6 7 these platforms may benefit from 
a more user-tailored presentation of information.

This study estimated the preferences of groups of 
patients with breast cancer and colon cancer regarding 
publicly reported quality indicators for Dutch hospital 
care in order to optimise quality information presented 
to patients.

Methods
Survey design and administration
We used discrete choice experiments (DCEs) to esti-
mate patients’ preferences. In a DCE, respondents are 

presented with several hypothetical scenarios (choice 
sets) consisting of two or more alternatives that are 
systematically constructed by varying attributes across 
given levels. In each choice set, respondents choose 
that which in their opinion, and in accordance with 
the random utility maximisation framework, yields the 
highest utility and this therefore reflects their latent pref-
erences as captured by the utility function.9 In this study, 
we employed two DCEs, that is, one for breast cancer 
and one for colon cancer, and conducted all study phases 
for each DCE separately.

We focused on breast and colon cancers as they were 
highly relevant given our focus on patients’ choice for 
hospitals. On the one hand, breast cancer and colon 
cancer are considered important for the Dutch popu-
lation: these conditions ranked in the top three of all 
types of cancer in the Netherlands in terms of burden 
of disease in 2015 and accounted for 2.1% and 3.4%, 
respectively, of all deaths in the Netherlands in 2017.10 11 
On the other hand, the selected indicator sets have several 
advantages over other sets. Hospital quality of care for 
breast and colon cancers has been measured longer than 
for most other conditions: the sets for breast and colon 
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cancers have been implemented in the first few years 
of the governmental measurement programme, that is, 
since 2008 and 2011, respectively. Consequently, various 
initiatives have focused on the selected conditions first 
to present quality information via online platforms.

Attributes were selected from the current indicator set 
(ie, as published publicly by the National Health Care 
Institute for reporting year 201612) by means of patient 
group discussions using a stepwise manner (see online 
supplementary material 1 for a detailed description). In 
short, the session for breast cancer consisted of three 
participants who unanimously identified 6 of 52 indica-
tors as being the most important. The five participants 
in the colon cancer session identified 8 of 21 indicators 
as being the most important in the first round and finally 
reduced this number to 5 during the plenary discussion. 
The final subsets were included as attributes, while corre-
sponding levels were based on the actual distribution in 
scores to reflect meaningful and realistic levels (table 1). 
To ensure that respondents thoroughly understood 
the attributes, levels and corresponding explanations, 
these texts were first checked by internal communica-
tion officers specialised in patient communication and 
then checked by patients (n=6) eligible as respondents. 
We used the original framing of the included indicators 
and determined the expected sign of coefficients based 
on literature. For a positively framed indicator, higher 
scores implied a higher quality level and thus a positive 
sign was expected, and vice versa.

For both DCEs, a D-efficient design (main effects 
only) was generated and blocked into three (breast 
cancer) and two (colon cancer) blocks each consisting 
of six choice sets per block. Each choice set consisted 
of two unlabelled alternatives (ie, hospitals). Given that 
hospital care for cancer is covered by the Dutch basic 
health insurance package and that patients only have 
to pay the small mandatory deductible amount when 
using covered healthcare,8 we hypothesised that, in real 
world settings, nearly all patients would at least choose a 
hospital, visit the physician and then decide whether or 
not to be treated. We decided therefore not to include an 
opt-out option as this would have made the choice set 
less realistic. An example of a given choice set included 
in each questionnaire is provided in online supplemen-
tary material 2. We piloted an initial DCE (experimental 
design for both conditions: D-efficient, main effects 
only, zero priors, two blocks with nine choice sets per 
block) among a small sample of the study population 
(breast cancer: n=15; colon cancer: n=10) and used the 
estimates to improve the final experimental designs. A 
priori sample size calculations (main effects only) based 
on Johnson and Orme’s rule of thumb13 were estimated 
at 125 respondents in total for each DCE.

In the questionnaire we described the DCE task thor-
oughly, explained the attributes and levels, and provided 
an example of a choice set. Respondents were also asked 
to rank the attributes in order of importance in a single 
question (hereafter referred to as the direct ranking). In 

addition, a stated choice behaviour test was included in 
which respondents chose a single statement that best 
described their behaviour ((1) Choose a hospital inde-
pendently. (2) Use an online comparative tool. (3) Be 
advised by an expert (eg, general practitioners, family 
physicians)). The questionnaire also included questions 
related to personal characteristics (ie, age, gender and 
self-reported health), health literacy level (ie, the ability 
to obtain, process, and understand health informa-
tion and services necessary to the making of decisions 
concerning health14) using the validated Dutch transla-
tion of Chew's 3-item Set of Brief Screening Questions15 
and several open-ended feedback questions. After 
piloting, minor adjustments in wording were made but 
no changes to attributes and levels were necessary. The 
web-based questionnaires were distributed via patients’ 
platforms between August and October 2017. Participa-
tion was anonymous and voluntary.

Econometric analysis
Analyses included choice data from the pilot and final 
questionnaire. Mixed logit models were used to account 
for the clustering of data (multiple choice sets per 
respondent) and for individual’s preference variation,9 
and modelled the following equations:

Equation 1 (breast cancer):

‍

Vij =
(
β1 + η1i

)
∗ Volume

(
350patients

)
j
+(

β2 + η2i
)
∗ Volume

(
450patients

)
j
+(

β3 + η3i
)
∗Waiting time1

(
25days

)
j
+(

β4 + η4i
)
∗Waiting time2

(
45days

)
j
+(

β5 + η5i
)
∗ Preserved breast contour

(
80%

)
j
+(

β6 + η6i
)
∗ Preserved breast contour

(
90%

)
j
+(

β7 + η7i
)
∗ Combination surgery

(
30%

)
j
+(

β8 + η8i
)
∗ Combination surgery

(
60%

)
j
+(
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)
∗ Tumor residual

(
5%

)
j
+ εij ‍

Equation 2 (colon cancer):

	﻿‍

Vij =
(
β1 + η1i

)
∗ Volume

(
150patients

)
j
+(

β2 + η2i
)
∗ Volume

(
200patients

)
j
+(

β3 + η3i
)
∗Waiting time

(
80%

)
j
+(

β4 + η4i
)
∗Waiting time

(
90%

)
j
+(

β5 + η5i
)
∗ Tumor residual

(
95%

)
j
+(

β6 + η6i
)
∗ Complications

(
20%

)
j
+(

β7 + η7i
)
∗ Failure to rescue

(
15%

)
j
+ εij‍�

In each equation, the utility that individual ‘i’ 
derived from a hypothetical hospital alternative ‘j’ in 
a choice set was reflected by ‘Vij’ and was character-
ised by the combination of levels on each attribute. 
The systematic part in ‘Vij’ was reflected by the popu-
lation’s mean attribute utility weights ‘β1-β9’ (equation 
1) and ‘β1-β7’ (equation 2), and the individual-specific 
variation in utility weights ‘ɳ1-ɳ9’ (equation 1) and ‘ɳ1-
ɳ7’ (equation 2), while the random part was captured 
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Table 2  Characteristics of respondents

Patient group Breast cancer Colon cancer

Sample DCE sample (n=84)
Dutch patients with 
cancer* DCE sample (n=145)

Dutch patients with 
cancer*

Demographics
 � Gender (%)
  �  Male 1.2 0.6 26.2 53.2
  �  Female 90.5 99.4 60.0 46.8
  �  Missing 8.3 – 13.8 –
 � Age (%)
  �  18–39 years 10.7 4.9 9.6 1.0
  �  40–59 years 69.0 37.1 31.8 11.0
  �  60 years and older 19.1 58.0 55.9 88.0
  �  Missing 1.2 – 2.7 –
Socioeconomic status
 � Education level (%)
  �  Low 10.7 25.1 35.9 29.9
  �  Moderate 38.1 42.6 31.7 39.4
  �  High 48.8 32.3 25.5 30.7
  �  Missing 2.4 – 6.9 –
Health
 � Subjective health (%)
  �  (Very) poor 4.7 11.7
  �  Moderate 39.3 35.2
  �  (Very) good 53.6 49.0
  �  Missing 2.4 4.1
 � Health literacy†
 � Mean score (SD) 3.5 (0.5) 3.4 (0.6)
  �  Inadequate level 1.4 4.0
  �  Adequate level 98.6 96.0
Stated choice behaviour‡
 � Preferences respondent (%)
  �  Be advised by an expert 34.5 43.5
  �  Use a comparative tool 9.5 3.4
  �  Choose independently 54.8 26.9
  �  Missing 1.2 26.2
*Source11 19

†Measured only in the main study questionnaire using the validated Dutch translation of Chew's 3-item set of Brief Screening Questions.15

‡A single question in which respondents chose one statement that described their choice behaviour best.
DCE, discrete choice experiment.

by the error term ‘εij’. The latter was assumed to be 
normally distributed. Since we wanted to compare 
patients’ responsiveness to quality indicators within 
and between the DCEs, attributes were included as 
dummy variables using a coding scheme in which the 
difference in actual scores between levels were stan-
dardised (see online supplementary material 3 for a 
detailed description). The interpretation of coefficients 
remained the same as that for standard dummy coding: 
for instance a change in waiting time 1 from 15 (refer-
ence) to 25 days, ceteris paribus, was associated with 
a change in derived utility equal to the value of the 
estimated coefficient. In all analyses, we started with 
a full model (ie, random parameters for all attributes) 

and changed random parameters to fixed parameters 
when corresponding SDs were not significant.

Probability analyses were conducted, as described 
by Lancsar et al (2007), to determine the relative 
impact of attributes.16 We first computed the prob-
ability of choosing an alternative reflected by only 
reference levels across all attributes (base alterna-
tive). We then changed one level of a given attribute 
to compute the percentage change in probability of 
choosing that specific alternative over the base alterna-
tive, thereby determining its relative impact. Since we 
used random parameters in our model we could not 
directly compute choice probabilities and therefore 
used simulations. The average choice probability was 
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Table 3  Results of mixed logit models and probability analyses

Coefficients SE* P value
Relative impact 
(%)§

Breast cancer
Attributes†
 � 1) Volume 100 patients (ref.) – – – –

350 patients 0.208 0.120 0.08 10.3
450 patients 0.232 0.083 0.01 11.5

 � 2) Waiting time 1 (diagnosis—tumour resection) 15 days (ref.) – – – –
25 days −0.219 0.077 0.01 10.9

 � 3) Waiting time 2 (diagnosis—combination 
surgery)

25 days (ref.) – – – –
45 days −0.524 0.123 <0.01 25.6

 � 4) Preserved breast contour 60% (ref.) – – – –
80% 0.279 0.131 0.03 13.8
90% 0.434 0.138 <0.01 21.4

 � 5) Combination surgery 10% (ref.) – – – –
30% 0.379 0.184 0.04 18.7
60% 0.855 0.184 <0.01 40.3

 � 6) Tumour residual 1% (ref.) – – – –
5% −1.999 0.332 <0.01 69.9

SD of random parameters
 � 6) Tumour residual 5% 0.964 0.182 <0.01
Number of individuals 84
Number of observations 972
Log-likelihood −194.763
Colon cancer
Attributes‡
 � 1) Volume 50 patients (ref.) – – – –

150 patients 0.129 0.084 0.12 6.5
200 patients 0.217 0.047 <0.01 10.8

 � 2) Waiting time (diagnosis—tumour resection) 60% (ref.) – – – –
80% 0.307 0.088 <0.01 15.2
90% 0.147 0.072 0.04 7.3

 � 3) Tumour residual 85% (ref.) – – – –
95% 0.157 0.059 0.01 7.9

 � 4) Complications 10% (ref.) – – – –
20% −0.172 0.048 <0.01 8.6

 � 5) Failure to rescue 5% (ref.) – – – –
15% −0.439 0.071 <0.01 20.9

SD of random parameters
 � 5) Failure to rescue 15% 0.480 0.094 <0.01
Number of individuals 145
Number of observations 1386
Log-likelihood −409.463
Ref. reference category in the dummy coding for which the derived utility is standardised to zero.
*Reflects the bootstrapped SE
†Based on theory, signs of coefficients were expected to be positive for attributes 2 and 6, and negative for attributes 1 and 3–5 (shown in table 1)
‡Based on theory, signs of coefficients were expected to be positive for attributes 1–3, and negative for attributes 4 and 5 (shown in table 1)
§Expressed as the percentage change in choice probability relative to the base alternative (reference levels across all attributes).

computed by taking the average of all 5000 simulated 
probabilities.

In additional analyses, our main analyses were 
repeated using inverse probability weighting (IPW) 
in order to make our findings more representative to 
the Dutch patient populations with breast cancer and 

colon cancers.17 Weights were computed using iterative 
proportional fitting aimed to ensure that the weighted 
marginal totals of our samples resembled those of the 
corresponding whole population (ie, gender (colon 
cancer only) and age) and large representative samples 
(ie, educational level).11 18 19 Moreover, as subgroup 
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Table 4  Results of direct ranking, ranked by percentage ranked first

Attributes Mean rank SD Ranked first (%) Ranked top 3 (%)*

Breast cancer†
4) Preserved breast contour 5.10 1.69 73.8 83.8
1) Volume 3.60 1.59 10.8 53.8
5) Combination surgery 3.21 1.57 7.7 38.5
3) Waiting time 2 2.89 1.53 3.1 35.4
6) Tumour residual 2.98 1.24 3.1 21.5
2) Waiting time 1 3.22 1.34 1.5 47.7
Colon cancer‡
5) Failure to rescue 3.67 1.31 33.9 67.2
3) Tumour residual 3.13 1.53 33.9 64.4
1) Volume 2.43 1.51 13.6 37.3
4) Complications 2.70 1.36 11.9 42.4
2) Waiting time 3.22 1.03 6.8 72.9
*Can add up to more than 100%.
†Scaled from 1 to 6 (from least to most important).
‡Scaled from 1 to 5 (from least to most important).

analyses we assessed whether preferences differed 
across subgroups by incorporating interaction terms 
between the attributes’ levels and covariates (ie, gender 
(colon cancer only), age, educational level, subjective 
health and stated choice behaviour).

Experimental designs were generated in NGene 
V.1.1.2 (ChoiceMetrics, Australia). In mixed logit 
models, random parameters were assumed to be 
normally distributed and were estimated based on 
5000 Halton draws. Model fit was assessed based on 
−2log likelihood functions. Models of main analyses 
were bootstrapped (5000 bootstraps with replace-
ment20). All models were estimated in Stata V.14.1 
(StataCorp, College Station, Texas, USA). Results were 
considered statistically significant if p<0.05.

Results
Study population
The breast cancer questionnaire was completed by 84 
respondents (table 2). Most respondents were female, 
aged between 40 years and 59 years, had attained a 
high educational level, perceived their health as good 
to very good, had an adequate health literacy level and 
stated that they preferred to choose a health provider 
independently. On average and compared with the 
breast cancer population, more respondents were 
female, relatively young and had attained a higher 
educational level.

The colon cancer questionnaire was completed by 
145 respondents (table 2). Most of these respondents 
were female, aged 60 years or older, had attained a 
low education level, perceived their health as good 
to very good, had an adequate health literacy level 
and indicated that they preferred to be advised by an 
expert when choosing a health provider. Relative to 
the colon cancer population, the average respondent 

was more likely to be male, younger and had attained 
a lower educational level.

Preferences
Regarding breast cancer, the mixed logit model 
demonstrated theoretical validity as all attributes had 
their expected direction (ie, sign) and had levels that 
were significant (table 3). The latter also implied that 
the sample had enough statistical power to detect 
main effects. Similar to the attribute selection phase in 
which patients unanimously identified 6 of 52 indica-
tors as being the most important, the model indicated 
an obvious preference for specific attributes shown 
by a large difference in marginal utility across attrib-
utes; the largest coefficient was observed for tumour 
residual and the smallest coefficient for waiting time 1 
(coefficient (SE): −1.999 (0.332) and −0.219 (0.077), 
respectively). Preference heterogeneity was observed 
for tumour residual: as indicated by its negative sign 
for the mean coefficient, most respondents preferred 
low over high scores, while very few respondents (ie, 
1.9%) preferred the opposite. The probability anal-
ysis (table 3) revealed that the relative impact was the 
largest for tumour residual (69.9%) and the smallest 
for waiting time 1 (10.9%); this value for tumour 
residual implied that, relative to the base alternative, 
the change from the reference level to the 5%-level 
was estimated to a percentage change in choice prob-
ability equal to 69.9%. Hence, the probability analysis 
indicated that, on average and ceteris paribus, scores 
on tumour residual affected a respondent’s choice 
of hospital the most. In the direct ranking (table  4), 
preserved breast contour was, on average, considered 
the most important attribute by respondents. Scaled 
from 1 to 6 (from least to most important), this 
attribute scored an average of 5.10 (SD: 1.69) and 
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was ranked first in 73.8% of all rankings. In addition, 
volume (53.8%) and waiting time 1 (47.7%) were 
ranked frequently in respondents’ top three.

Regarding colon cancer, the mixed logit model 
demonstrated theoretical validity as attributes had their 
expected direction and had levels that were significant 
(table  3). The presence of attributes with significant 
levels also indicated that the sample was large enough 
to detect main effects. Relative to the model for breast 
cancer and in line with the attribute selection process 
for colon cancer in which patients identified initially 
8 and finally 5 of 21 indicators as the most important 
ones, differences in marginal utility in terms of abso-
lute magnitude across attributes were smaller; the 
largest coefficient was observed for failure to rescue 
and the smallest coefficient for tumour residual (mean 
(SE): −0.439 (0.071) and −0.157 (0.059), respec-
tively). For failure to rescue, the model indicated that 
most respondents preferred low over high scores, 
while 18.0% of the respondents preferred the oppo-
site. In the probability analysis (table 3), the relative 
impact was the largest for failure to rescue (20.9%) and 
the smallest for tumour residual (7.9%); for failure to 
rescue, this value indicated that, relative to the base 
alternative, the change from the reference level to the 
15%-level corresponded to an estimated percentage 
change in choice probability equal to 20.9%. The 
probability analysis (table 4) revealed that, on average 
and ceteris paribus, a respondent’s choice of hospital 
was most affected by failure to rescue. When attri-
butes were directly ranked from 1 to 5 (from least to 
most important), failure to rescue was, on average, 
ranked as the most important attribute by respondents 
(mean (SD) 3.67 (1.31)). Failure to rescue and tumour 
residual were both ranked first in 33.9% of all rank-
ings, with the former being ranked more frequently 
in the average top three, that is, 67.2% and 64.4%, 
respectively.

Additional analyses
In the interest of brevity, results of additional analyses 
are included in online supplementary material 4. In 
IPW analyses, preferences for representative samples 
(breast and colon cancers) in terms of gender, age and 
educational level remained similar. The relative impor-
tance of attributes (ie, the order of attributes in terms of 
relative impact) remained very similar with no mean-
ingful differences. Moreover, no differences in prefer-
ences across subgroups were observed except for seven 
cases. Patients with breast cancer aged 60 years and 
older considered volume (350 patients), volume (450 
patients), combination surgery and tumour residual as 
less important compared with their counterparts: the 
utility derived from the attribute decreased, meaning 
it became less important (mean (SE) main effects and 
interaction terms: 0.389 (0.031) and −0.485 (0.196); 
0.333 (0.080) and −0.247 (0.074); 0.937 (0.140) and 
−0.252 (0.104); −2.350 (0.228) and 1.298 (0.093), 

respectively). A similar attenuation in preferences 
was observed for patients with colon cancer aged 60 
years and older regarding tumour residual (mean (SE) 
main effects and interaction term: 0.300 (0.085) and 
−0.275 (0.117)). Higher educated patients with colon 
cancer had, relative to those who were lower educated, 
a stronger preference for waiting time, complications 
and failure to rescue: the derived utility from the 
attribute increased (mean (SE) main effects and inter-
action terms: −0.092 (0.130) and −0.472 (0.196); 
−0.065 (0.089) and −0.340 (0.139); −0.315 (0.126) 
and −0.399 (0.197), respectively).

Discussion
Principal findings
Our study shows that patients focused on a subset of 
indicators when making their choice of hospital (find-
ings of patient group discussions and DCEs) and that 
they valued the outcome indicators tumour residual 
(breast cancer) and failure to rescue (colon cancer) 
the most. Subgroup analyses indicated some hetero-
geneity in preferences across respondents’ age (breast 
and colon cancer) and educational levels (colon cancer 
only). Moreover, the range in percentage change in 
choice probability was larger for breast cancer rela-
tive to colon cancer (range: 10.9%–69.9% and 7.9%–
20.9%, respectively) indicating that the responsive-
ness to quality indicators differed between both study 
populations. In addition, DCE findings partly matched 
with those of direct ranking.

Possible explanations and comparison with other 
studies
Our first result indicating that patients regarded a 
subset of indicators as important supports previous 
findings.6 7 Similarly, the DCEs’ results showing that 
outcome indicators were valued the most, are in line 
with those of a systematic review that shows that 
attributes in DCEs reflecting outcomes of cancer care 
are more important to patients than those reflecting 
processes and costs.21 We observed a difference in 
patients’ responsiveness to quality indicators across 
study populations, a finding that might be explained by 
the differences in patient characteristics. Most patients 
with breast cancer preferred to seek quality informa-
tion and choose a hospital independently, whereas 
most patients with colon cancer preferred to be 
advised by a general practitioner or family physician. 
Furthermore, similar to Louviere and Islam (2008), we 
observed a discrepancy between findings of the DCEs 
and those of the direct ranking; for example, preserved 
breast contour had only the fourth largest impact in the 
DCE, while being ranked as highly important in direct 
ranking. Louviere and Islam ascribe the discrepancy 
in relative importance of attributes between DCEs 
and direct ranking methods observed in their study 
to the presence of an explicit context described in the 
former that forces respondents to make a trade-off.22 
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In our direct ranking, respondents ranked the attrib-
utes in order of importance while considering only 
their reflected quality domain. In contrast, in DCE the 
respondents also considered the realistic scores of an 
attribute (ie, levels), information regarding the actual 
distribution in scores (ie, included as accompanying 
information in the choice set) and were forced to make 
a trade-off across attributes. Hence, patients with breast 
cancer may value preserved breast contour by itself as 
highly important as indicated by direct ranking results, 
but in the explicit decision context of our choice set, 
they are willing to trade off preferable scores on this 
attribute in order to obtain more preferable scores on 
other attributes. Given that real life choices are also 
made in contexts and following Louviere and Islam’s 
argumentation,22 our DCE findings may therefore be 
more likely to resemble the true relative importance of 
quality indicators compared with those estimated by 
our direct ranking.

Strengths and limitations
A strength of our study is that we focused solely on the 
perspective of patients. While using another perspec-
tive (eg, those of health providers) might result in a 
different relative importance of quality indicators, the 
patient perspective should take precedence over those 
of others when patients are considered to select their 
provider.23

Moreover, we focused on currently reported 
quality indicators since we aimed to identify the most 
important ones in order to reduce the current set. Our 
goal was not to identify other relevant quality attri-
butes that, according to patients, should be included 
as quality measures as such inclusion will expand the 
large current set. While policy makers are keen on 
using recently developed measures such as patient-
reported outcome measures and patient-reported 
experience measures, so far only a few countries (eg, 
England, Sweden, parts of USA) have implemented 
these measures.24 25 Similarly, we did not change the 
original framing of indicators in order to make the 
DCE as realistic as possible. In the context of patient’s 
choice, policy makers designing publicly reported 
quality indicators should be aware of possible framing 
effects as patients respond more strongly to negatively 
framed indicators than to those positively framed.26

In addition, the indicator sets for breast and colon 
cancers rely on internationally conducted research. 
Hence, they cover similar quality domains as those 
covered by indicators used in most other countries 
such as USA (see, for example, the specification of 
indicators measured by CMS27). We therefore believe 
that our findings are to a large extent generalisable to 
other health systems.

Furthermore, we modelled our DCEs within the 
commonly used random utility maximisation frame-
work. Under this framework, (1) Respondents are 
assumed to act as rationally behaving consumers. (2) 

An individual’s preferences are considered to be fixed, 
well defined and decision-context invariant. (3) And 
the individual is fully aware of these preferences.28 29 
In accordance with this framework, we assume that 
our estimated coefficients may vary when specific attri-
butes are included or excluded, but that they should 
not differ across treatment phase.

We also need to acknowledge certain study limita-
tions. IPW analyses indicated that a representative 
sample in terms of gender, age and educational level 
would have similar preferences as our sample of 
respondents. However, since we did not have any infor-
mation on an individual’s tumour stage of disease at 
diagnosis or current treatment phase, we were unable 
to assess whether preferences differed across such 
subgroups. On the one hand, the fact that most respon-
dents perceived their health as good to very good may 
suggest that they have entered their follow-up phase. 
On the other hand, the patients’ platforms distrib-
uting the questionnaires indicated that their members 
consisted of a mixture of patients recently diagnosed 
with cancer and of those who went through treatment 
several years ago. Moreover, our samples were large 
enough to detect main effects, but they may lack suffi-
cient statistical power in our subgroup analyses which 
could explain the few observed differences in prefer-
ences across subgroups.

Implications for clinicians and policy makers
Our study shows that patients consider a subset of 
the publicly reported indicator set when making their 
choice of hospital, and that patients’ responsiveness 
to quality indicators differs within the patient popula-
tion (ie, across patient characteristics) and between the 
different patient populations (ie, stronger responsive-
ness was observed for patients with breast cancer relative 
to patients with colon cancer). These findings under-
line the importance of tailoring hospital quality infor-
mation to what patients value as important. Offering 
comparative information will only enable those patients 
who are proactive and engaged to choose providers 
in accordance with their preferences, while additional 
efforts are called for to ensure that others also have 
the ability to make well-informed choices. In addition, 
in the context of shared decision making, physicians 
should have knowledge of patients’ population prefer-
ences regarding hospital quality indicators because they 
should use these preferences to guide patients who are 
unable to indicate their own preferences, or who prefer 
to be advised. Therefore, our findings will also help with 
the design of decision aids, specifically, the presented 
option grids: a brief comparison of treatments based on 
important attributes, such as quality of care, that matter 
to patients when making decisions (see Elwyn et al30 for 
an example regarding breast cancer).

Conclusions
Our study shows that patients focus on a subset 
of quality indicators when making their choice of 
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hospital, and that they value outcome indicators the 
most. Our study also suggests that the responsiveness 
to quality information differs both within and between 
populations. The findings underline that tailoring the 
presented quality indicators to patients’ preferences 
may optimise their use.
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