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ABSTRACT 
 
Background Public reports about health-care quality have not been effectively used by 

consumers thus far. A possible explanation is inadequate presentation of the information. 
Objective To assess which presentation features contribute to consumers’ correct 

interpretation and effective use of comparative health-care quality information and to examine 
the influence of consumer characteristics. 

Design Fictitious Consumer Quality Index (CQI) data on home care quality were used to 
construct experimental presentation formats of comparative information. These formats were 
selected using conjoint analysis methodology. We used multilevel regression analysis to 
investigate the effects of presenting bar charts and star ratings, ordering of the data, type of 
stars, number of stars and inclusion of a global rating. 

Setting and participants Data were collected during 2 weeks of online questioning of 438 
members of an online access panel. 

Results Both presentation features and consumer characteristics (age and education) 
significantly affected consumers’ responses. Formats using combinations of bar charts and 
stars, three stars, an alphabetical ordering of providers and no inclusion of a global rating 
supported consumers. The effects of the presentation features differed across the outcome 
variables. 

Conclusions Comparative information on the quality of home care is complex for consumers. 
Although our findings derive from an experimental situation, they provide several suggestions 
for optimizing the information on the Internet. More research is needed to further unravel the 
effects of presentation formats on consumer decision making in health care. 

INTRODUCTION 
Following other countries like the United States and the United Kingdom, consumer choice has become a 

critical element of current health-care reform in the Netherlands.1 Enhanced consumer choice should 
contribute to a more demand-driven health-care system. In theory, individual responsibility and informed 
decision making could enforce an important role for health-care consumers on the health-care market.2–5 
Important conditions for systems based on managed competition are that consumers are provided with 
accurate comparative information on health-care performance and that consumers effectively use this 
information in their decisions.5–7 
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Several efforts have been made to assemble and present comparative health-care information. In addition, 
an increasing number of performance measurements have become standardized concerning used 
questionnaires and data collection methods. A good example is the Consumer Assessment of Healthcare 
Providers and Systems (CAHPS) in the United States,8 based on consumers’ own quality assessments. In 
the Netherlands, Consumer Quality Index (CQ-index or CQI) instruments have been developed to measure 
and present consumer experiences in health care.9,10 These instruments are partly based on American 
CAHPS questionnaires and partly on Dutch QUOTE instruments (QUality Of care Through the patient’s 
Eyes).11 Like CAHPS and QUOTE, CQI instruments assess patients’ experiences, rather than their 
satisfaction. CQI information is presented on the Internet as comparative information to facilitate and 
stimulate consumer choice in health care. The use of the information should contribute to a more demand-
driven health-care market and ultimately improve the health-care system’s efficiency and quality.12,13 
Besides consumers, health-care providers are encouraged to use CQI information in quality improvement 
initiatives. 

The dissemination of consumer experience information and other health-care quality information has, 
however, had little impact on consumers’ active use of it so far.14–17 Despite some findings that consumers 
have positive attitudes towards and interest in it,18–20 there is only marginal evidence that consumers actually 
want to use the information.3,21–28 Some research findings suggest that new or unsatisfied patients are 
interested.15,29,30 The inability, unwillingness or disinterest of a great part of the public could result from 
inadequacies in the presentation of the information.4,5,14,31–35 

As opposed to the rapid standardization of quality measurements in health care, there is no uniformity 
regarding the presentation of the information.36,37 Star ratings are a common visual display of provider 
performance information in different countries, but other symbols have been applied as well. Symbols such 
as stars are sometimes based on provider performance relative to overall performance across providers 
(relative scores), but stars based on absolute provider performance are also frequently used. Besides the use 
of symbols, quality information is often presented by horizontal bar graphs using absolute frequencies or 
percentages of consumers’ responses to questions, with longer bars usually meaning better performance.38 

From research on consumer decision making in other sectors, we know that the way information is 
presented strongly influences consumers’ responses. Effects of presentation formats have been found 
among a wide range of consumer markets, such as packaged supermarket products,39–41 electronics,42,43 and 
restaurants.44 For example, presenting verbal or numerical data induces different types of information 
processing.43,45,46 Only a few studies examined the effects of different presentation approaches of 
comparative health-care information and comparable effects on consumers’ responses were found: 
providing visual cues in the form of stars and ordering by performance facilitated consumers’ 
comprehension and use of information.47,48 In addition, information about diseases and symptoms presented 
as frequencies or as probabilities provoke distinct responses.49,50 Previous studies have also shown that 
presentation approaches can have differential effects in different subgroups of consumers, for example 
among high- and low-numerate individuals.35,51 If certain demographic groups have more difficulty using 
comparative information than others, this might have important consequences for the effectiveness of 
health-care reforms. 

In short, the notion that presentation approaches of health-care information are important has steadily 
gained ground.52,53 Systematic controlled experiments using different presentation formats have, however, 
been infrequent in this field, and, with some exceptions,29 studies have not elaborated on information based 
on consumer experience. As a result, it remains unclear how existing features of presentation approaches, 
such as the type and number of stars, influence consumers’ comprehension and use of this kind of 
information. Therefore, it is important to pay more attention to the design features of comparative health-
care information and to examine the effects of consumer characteristics such as age, sex and education to 
assess how the information is used by different consumer groups. 

In this study, we investigated which presentation features contribute to a ‘correct interpretation’ and 
‘effective use’ of Dutch CQI information on home care. More specifically, we looked at the interpretation 
and use of information concerning provider performance on the quality aspect good contact with clients. 
This quality aspect is an aspect that is typically considered important by patients in the evaluation of health 
care, and therefore a standard part of CQI questionnaires and other consumer experience instruments. 
Someone who is searching for a home care provider can view on the government-sponsored Internet site 
KiesBeter (‘choose better’) how clients of different home care providers have experienced the contact with 
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the home care nurses. The question is whether some presentation approaches might help health consumers 
(people needing home care, or their relatives) to more correctly apply this kind of information. 

We consider correct interpretation as the ability to derive correct conclusions about who performs well 
and who does not. By effective use, we mean the ability to choose the best-performing provider. Correct 
interpretation is often considered a key ability to use information properly, and the effective use measure 
particularly relates to actual decision behaviour.47 These two concepts and their definitions, in particular the 
effective use measure, are based on policy assumptions that underlie the current Dutch health-care system 
and that of other Western countries. The effective use concept presumes that choosing the best provider is 
the ‘best choice’. The idea is that health-care providers will compete for consumers’ interests and arrange 
health-care accordingly and that therefore consumers will ultimately receive better quality of care if they 
more often choose best-performing providers.12,13 

We investigated the effects of several presentation features, namely presenting bar charts and star ratings, 
ordering of the data, type of stars, number of stars and inclusion of a rating of overall performance. All 
these presentation features are actually used on the Internet to present CQI information in the Netherlands 
and health-care quality information in other countries.38 The inclusion of an overall rating was of interest 
because presenting different types of information at the same time can lead to conflicting information. For 
example, a health-care provider can have a good overall performance according to respondents of a patient 
survey, but a relatively bad performance on a particular aspect such as the communication measure. 

Because presentation formats of comparative health-care information on the Internet consist of 
combinations of presentation features, we also looked at several interaction effects. It could be, for 
example, that a certain combination of features, such as five stars reflecting absolute provider performance, 
particularly supports consumers. Besides the effects of presentation features, the influence of respondents’ 
age, education and sex was examined. As we were interested in presentation of comparative health-care 
information for the general population, interactions between presentation features and respondent 
characteristics were not tested. 

Our research question was ‘Which presentation features contribute to consumers’ correct interpretation 
and effective use of comparative information on the quality of health care?’ 

METHODS 

Study design 
Using the conjoint analysis methodology,54 we tested the effects of five presentation features: (i) a 

combination of bar charts and star ratings vs. only star ratings (display); (ii) an alphabetical ordering of 
providers vs. a rank ordering of performances (ordering); (iii) stars based on absolute performance vs. stars 
based on relative performance (type of stars); (iv) three stars vs. five stars (number of stars); and (v) 
inclusion of an overall rating of health-care providers or not (overall rating). We chose these variables 
based on previous research47,48 and the content of the official Dutch government-sponsored website 
presenting comparative health-care performance information (http://www.kiesbeter.nl/).38 All tested features 
and their levels are shown in Table 1. 

[TABLE 1] 
The combination of all features and levels resulted in a total of 32 experimental formats. We reduced this 

number to a manageable level by drawing a sample: we constructed a fractional factorial design (Orthoplan 
in SPSS 14.0; SPSS Inc., Chicago, IL, USA) of eight formats, which contained an orthogonal subset of the 
32 formats. In addition to this subset, all four formats with the level bar chart only and three formats 
needed to assess the interaction effects were added to the design. This resulted in a total of fifteen 
experimental formats to be tested. We focused on both main effects and the following three interaction 
effects: (i) an interaction between display and ordering; (ii) an interaction between display and overall 
rating; and (iii) an interaction between type of stars and number of stars. 

Respondents filled out an online questionnaire at home. They viewed four randomly chosen formats 
(shown as records at the top of their computer screen) out of the fifteen formats. Subsequently, they were 
asked to answer questions about the information in these formats. 
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Materials 
We used fictitious but realistic CQI data to construct the experimental formats of comparative 

information. Each format consisted of a comparison of five home care providers, which were named A, B, 
C, D and E in one half of the formats and V, W, X, Y and Z in the other half of the formats to control for 
potential habituation effects. We presented provider performance on one specific quality aspect of the CQI 
Home Care instrument, namely good contact with clients (provider–client interaction). This quality aspect 
is commonly used as part of information based on consumer experience and is composed of questionnaire 
items about the interaction between clients and the nurses that provide health care at clients’ homes. For 
example, it informs about the home care nurses’ respectful treatment, their willingness to talk with the 
client and whether they listen carefully to the client. The answering categories were the following: ‘never’, 
‘sometimes’, ‘usually’, and ‘always’, with ‘never’ as most negative experience and ‘always’ as most 
positive experience. The information was designed according to the style of the Dutch website 
http://www.kiesbeter.nl/, which mainly consists of different shades of the colour blue. For example, the 
bar graphs are made up of different shades, and the more darker the shade, the more negative patients’ 
experiences. Examples of three experimental formats are shown in Figs 1–3. 

[FIGURES 1-2-3] 

Variables 
We asked respondents to imagine that they were choosing a home care provider for themselves or for 

someone close to them. Below each presented format, questions on consumers’general comprehension, 
correct interpretation and effective use were formulated. The questions on general comprehension were 
used to assess how the information was generally comprehended and referred to what was exactly stated in 
the presented information. We chose to include these items to be able to compare the amount of mistakes 
respondents made with the amounts reported in previous studies. For example, we asked ‘For which home 
care provider do clients most often state that there was always good contact with them?’ and ‘According to 
clients, which home care provider performs satisfactory concerning contact with clients?’ We did not assess 
the influence of presentation features on these variables, because the nature of the comprehension items 
(which refer to the actual content of information and thus differs across formats) does not allow to test the 
effects in our design. 

We then had respondents answer a series of questions on correct interpretation and effective use of the 
presented information, which were used to test the effects of the presentation features. The questions on 
correct interpretation were intended to assess consumers’ abstract ability to identify good- and bad-
performing providers and were as follows: ‘In your opinion, which home care provider has the best contact 
with clients?’ and ‘In your opinion, which home care provider has the worst contact with clients?’. To 
assess the effective use of information, we asked respondents which home care provider they would choose, 
given a situation in which they would need home care: ‘Which home care provider would you choose?’. A 
choice for the best-performing provider on the quality aspect ‘good contact with clients’ was considered an 
‘effective’ choice (effective use). 

All data were unambiguous concerning performance on good contact with clients, with one provider 
having the highest score. The dichotomous score on each item indicated whether the question was correctly 
(1) or incorrectly (0) answered. Concerning the effective use of the information, this score indicated whether 
the best-performing provider was chosen (1) or not (0). After presenting the four presentation formats, we 
posed questions on several demographic characteristics (age, education, sex, health status, ethnicity, 
language spoken at home), current health-care information seeking, Internet use and experience with home 
care. 

Sample 
Participants between 18 and 85 years were drawn from a Dutch online access panel. New panel members 

were approached, until each format was rated by approximately 100 respondents. Quota sampling was used 
to ensure even distributions of age, sex and educational level across the different presentation formats, and 
these distributions corresponded to the distributions in the Dutch population. In the end, a sample of 2052 
consumers was approached for participation. 
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Analyses 
First, we conducted descriptive analyses to assess how the information was generally comprehended, 

interpreted and used. Second, multilevel logistic regression analyses were used to assess the effects of the 
presentation features and the consumer characteristics age, education, and sex on correct interpretation and 
effective use. Multilevel analyses take into account the hierarchical structure of the data; in our repeated 
measures design, the responses are not independent from each other but nested within consumers. For more 
detail on the multilevel analyses, we refer to the appendix. 

RESULTS 

Participant characteristics 
A total of 438 (21%) of 2052 persons completed the questionnaire. A total of 165 (8%) subjects started the 

questionnaire, but did not complete it. Table 2 shows the characteristics of the study sample of 438 
consumers. The majority of the respondents were aged between 35 and 54, with almost 17 per cent rating 
their general health as fair or poor. Hundred and thirty (30%) of the respondents stated that they had 
searched for information about health-care providers before. The most frequently cited information sources 
were the Internet (54%), family and friends (25%), and doctors (22%). Concerning the use of home care, 
106 (24%) respondents indicated that they had made use of home care in the past, and 245 (56%) 
consumers stated that their family or friends had made use of home care in the past. 

[TABLE 2] 
Age, education and sex of the non-respondents and persons who stopped filling out the questionnaire 

(non-completers) are also displayed in Table 2. The mean age of respondents (46.9 years) differed 
significantly from the mean age of non-respondents (41.0 years; F = 80.31; P <0.001), but not from the 
mean age of non-completers (47.8 years; F = 0.47; P = 0.49). Non-respondents were more often women 
than respondents (χ2 = 20.78; P < 0.001). Again, respondents and non-completers did not differ from each 
other (χ2 = 0.001; P = 0.51). Concerning education, non-respondents and non-completers were more often 
lower educated and less often in the middle category of educational level than respondents (χ2 = 25.78; 
P < 0.001). 

Incorrect responses 
Table 3 shows the percentages of correct responses to all questions in the study. As each participant 

responded to four formats, we analysed 1,752 (4 * 438) cases. The percentage incorrect responses varied 
from 3 to 52% across the items, with an average of 23%. Twelve percent of the respondents did not choose 
the best-performing home care provider. When examining the incorrect responses per individual, the 
percentage incorrect responses varied from 4 to 94%, with an average of 27% mistakes per respondent. 

[TABLE 3] 

Presentation features effects 
The results of the multilevel regression analyses are shown in Table 4. Some presentation features 

significantly affected consumers’ responses. Consumers’ indication of the worst provider (correct 
interpretation) was positively influenced by presenting a combination of bar chart and star ratings, 
compared to star ratings only. Including an overall rating for the home care provider had a negative 
influence on respondents’ indication of the worst-performing provider. The indication of the best provider 
(correct interpretation) was not affected by any of the presentation features. 

[table 4] 
Two presentation features were related to consumers’effective use of the information. First, when ordering 

by alphabet respondents more often chose the best-performing provider, compared to an ordering by 
performance. Second, the number of stars affected consumers’ choice for a home care provider, with three 
stars being more facilitating than five stars. 

For the type of stars and the included interaction terms, no effects on any of the outcome variables were 
found. 
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Consumer characteristics effects 
In general, older people and less-educated people had more difficulty processing the information than 

younger people and higher-educated people. Age was negatively associated with both consumers’correct 
interpretation (indicating the best and worst provider) and their effective use. Consumers’ educational level 
was positively related to the indication of the worst provider (correct interpretation). Education did not 
relate to either of the other two outcomes. Consumers’ sex was not associated with the outcome variables. 

DISCUSSION 

Conclusion 
The aim of this study was to assess the effects of several presentation features of comparative health-care 

information on consumers’‘correct interpretation’ and ‘effective use’. These two concepts are considered 
important in the policy assumptions about consumer choice. We used Consumer Quality Index information 
about quality of home care as an example and found that correct interpretation and effective use were partly 
determined by presentation features of the information. The effects of presentation features differed across 
the different outcomes. A combination of bar charts and star ratings and no inclusion of an overall rating 
facilitated consumers’ correct interpretation. Ordering providers by alphabet and using three instead of five 
stars contributed to consumers’ effective use. Our study has shown that presentation features are important 
to pay attention to in the context of publishing performance information to consumers. Although our 
findings derive from an experimental situation, they provide important suggestions for the use of 
information by consumers. 

Discussion of findings 
In line with previous studies, our findings show that comparative health-care information is complex: 

consumers incorrectly answered a great part of the questions. The average percentage of incorrect answers 
was 27% per individual. Other studies reported similar percentages.47,55 Particularly older and less-educated 
consumers had difficulty interpreting and effectively using the comparative information. Real information 
on the Internet is far more complex than the limited amount of information presented in our experiment. As 
level of education and age were seen as proxy for consumers’ ability to process comparative health-care 
information, the findings suggest that people from the more disadvantaged groups might not take as much 
advantage of the information as other consumer groups. An important issue is whether the questions in this 
study are perhaps too complex for consumers and whether this might influence their interpretation and use 
of the material. Such task effects have been found in previous research.56 All in all, the findings suggest that 
more attention is needed for the complexity of comparative health-care information and consumers’ 
abilities to process the information. 

The finding that stars combined with bar charts improved consumers’ correct interpretation compared to 
stars only is new: previous studies found no significant differences.47,48 In our study, the effect was only 
found when consumers had to indicate the worst-performing provider, whereas previous studies did not 
examine this specific capacity of consumers. Notably, an alphabetical ordering of providers facilitated 
consumers’ effective use. This effect was unexpected and contradictory to previous findings in the United 
States, in which positive effects of ordering health plans by performance on effective use of information 
were found.47,48 It could be that American citizens are more accustomed to rankings because of a longer 
tradition in market-based competition and therefore more inclined to identify the most excellent 
performance. However, American websites have thus far also used alphabetical ordering of providers to 
present comparative information. So the question remains which previous experiences may have ‘primed’ 
consumers to process information in a particular way. At the current stage, we can only speculate about this 
somewhat counterintuitive effect. Clearly, more research is needed to further unravel the effects of ordering 
performance data. 

Interestingly, the effects of presentation features differed for the outcomes of correct interpretation and 
effective use of the information. Combining bar charts and star ratings affected consumers’ correct 
interpretation when they had to indicate the worst-performing provider, but not their effective use of the 
information. In contrast, the number of stars and way of ordering the information influenced consumers’ 
effective use of the information, but were not related to a correct interpretation. Perhaps different reasoning 
processes are used as a result of asking different questions. Unfortunately, the nature of our design does not 
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allow for investigating consumers’ information processing and decision strategies. It would be interesting 
for future studies to investigate these processes, as well as consumers’ awareness of the impact of formats. 

Suggestions for presenting patient experience information about home care are to use formats using a 
combination of bar chart and stars, an alphabetical ordering of health-care providers, and three stars when 
supporting consumers in correct interpretation and effective use. Concerning the use of an overall rating, we 
cannot make clear recommendations. Our finding that people less often correctly indicate the worst-
performing provider when an overall rating is included can probably be attributed to the specific context. 
That is, the provider who performed worst on good contact with clients was not the worst overall (overall 
rating), which may have been confusing. Consumers might have concentrated on the provider performing 
worst overall, represented by the overall rating. 

The recommendations made should be seen in the light of the policy assumptions about correct 
interpretation and effective use in the Dutch and other health-care systems. These assumptions are based on 
the idea that consumers act as rational people choosing the best-performing providers. In our experiment, 
an even more narrow assumption was used, namely that consumers choose the provider that performs best 
in terms of ‘good contact’. These assumptions are challenged in several ways. For example, it can be 
questioned to what extent people act as rational consumers.57 It is the question whether consumers actually 
want to choose best-performing health-care providers or whether they view comparative information for 
other reasons (for example to check how their own provider performs). It could also be that certain 
consumers deliberately choose providers that perform less well on ‘good contact’ indicators, to avoid being 
intruded by health-care professionals. More psychological research should focus on these kinds of 
questions. In addition, future research should also assess the policy assumption about the impact of 
consumer choice behaviour on the quality and efficiency of health care. 

In the context of publishing comparative health-care information on the Internet, we want to underline that 
presentation features facilitating consumers’ use of the information are not always the approaches that are 
also methodologically sound. For example, the use of star ratings may suggest substantial quality 
differences between providers and thus seems only legitimate when these differences are at least 
statistically significant. When using stars based on absolute scores, provider differences in the number of 
stars are not necessarily statistically significant. This is difficult to communicate to both consumers and 
health-care providers being monitored. But even when differences are statistically significant, the question 
remains whether these differences are large enough to present to consumers. In practice, even small 
differences between providers on CQI performance are often significant because of large sample sizes. 
Consequently, both health-care policy makers and researchers should carefully consider presentation 
formats in relation to the provider differences found in profiling studies. 

Limitations and further research 
The response rate was relatively low (21%), which might have influenced the composition of our sample 

and therefore biased the results. However, additional batches of questionnaires were sent to specific 
subgroups of consumers, to ensure sufficient response rates of these subgroups. This largely succeeded. 
Analysis revealed that respondents were somewhat older, higher educated and more often men than non-
respondents. 

Importantly, almost half of the people not completing the questionnaire had a low education, underlining 
that the information and/or questions were difficult for consumers to understand. Our sample contained 
hardly any consumers with a non-Dutch origin. We recognize that interpretation and use of the material 
might be more difficult for lower-educated people and people from ethnic minorities than for the persons in 
our study, for example because of insufficient language skills. Therefore, future research on the use of 
comparative health-care information should focus more on non-Dutch-speaking populations and lower-
educated people and investigate the influence of consumers’ reading skills and numeracy concerning health 
information.58,59 

Although our study aimed to assess effective presentation approaches for the general population, we 
acknowledge that format effects may differ across consumer subgroups. In particular, more or less 
numerate individuals may react differently to certain presentation approaches. We did not include numeracy 
measures because possible variations were not theoretically motivated and because our efficient conjoint 
analysis would not allow for additional subgroup estimation procedures because of small cell sizes. Based 
on our results and the findings of previous studies, we think that future research should explore the effects 
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of presentation approaches for people with lower numeracy and literacy skills. However, following Reyna 
and colleagues,60 more theoretical work is first needed to formulate hypotheses about formatting effects in 
different consumer subgroups. Educational attainment does not automatically translate into higher 
numeracy and high-numerate individuals also make systematic errors in processing numbers. In addition to 
numeracy, future research could also concentrate on differences between people with different types of 
illnesses. For example, information (and thus presentation) may play another role for people who need 
urgent care than for people who undergo routine elective surgery or people with long-term conditions. 

Some of our findings do not correspond to results from previous studies. Further research should be 
performed to investigate which effects can be replicated for different types of comparative health-care 
information, other types of quality indicators, different health-care sectors, different countries, and other 
outcome variables. As noted by Shah and Hoeffner,61 differences in format effects may be attributed to the 
fact that each experiment with presentation formats only includes a selection of interpretation tasks. In 
future studies, it is also important to provide consumers with information based on multiple-quality aspects 
or other types of indicators, because the ultimate task for consumers is to process all the information and 
base their decision on it. 
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APPENDIX AND TABLES 
 

Table 1.  Presentation  features and their levels  

Feature Leve
l Content Explanation 

1Not relevant for the presentation formats with bar chart only. 
2The overall rating of the health-care provider is a rating typically given by respondents in a CQI survey on a 

scale from 0 to 10. It should not be confused with ratings that are summary ratings across a number of 
different quality indicators. 

Display 

1 Combination bar 
chart and stars 

Bar charts with percentages of consumers’ responses 
presented in combination with star ratings reflecting 
provider performance 

2 Bar chart only Bar charts with percentages of consumers’ responses 

3 Stars only Star ratings reflecting provider performance 

Ordering 
1 Ordering by 

performance 
Rank order from high-performing to low-performing 

provider 

2 Ordering by 
alphabet Ordering by alphabet (A–E and V–Z) 

Type of 
stars1 

1 Relative stars 
Star ratings based on mean performance of the 

particular provider, relative to overall mean performance 
across all providers 

2 Absolute stars Star ratings based on absolute mean performance of the 
particular provider 

Number of 
stars1 

1 Three stars *** 

2 Five stars ***** 

Overall 
rating2 

1 Inclusion overall 
rating 

Additional overall rating of the provider (0–10 response 
scale), independent of the performance on ‘good contact 
with clients’ 

2 No inclusion 
overall rating No additional overall rating of the provider 
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Table 2.  Participants’  characteristics  

Variable Respondent
s 

Non-
respondents 

Non-
completers 

Age 

 18–34 77 (17.6%) 392 (27.0%) 26 (15.8%) 

 35–54 230 (52.5%) 869 (60.0%) 85 (51.5%) 

 55 or older 131 (29.9%) 188 (13.0%) 54 (32.7%) 

Sex 

 Female 211 (48.2%) 876 (60.5%) 80 (48.5%) 

 Male 227 (51.8%) 573 (39.5%) 85 (51.5%) 

Educational level 

 Low 154 (35.2%) 680 (46.9%) 81 (49.1%) 

 Middle 172 (39.3%) 407 (28.1%) 47 (28.5%) 

 High 112 (25.6%) 362 (25.0%) 37 (22.4%) 

Self-rated overall health status 

 Excellent 36 (8.3%)     

 Very good 99 (22.5%)     

 Good 230 (52.5%)     

 Fair 58 (13.3%)     

 Poor 15 (3.4%)     

Ethnicity 

 Non-Dutch 24 (5.5%)     

 Dutch 414 (94.5%)     

Language spoken at home 

 Dutch 413 (94.3%)     

 Dutch dialect 16 (3.7%)     

 Non-Dutch 9 (2.0%)     

Search for information health-care providers 

 Searched for all information 69 (15.8%)     

 Searched for some information 61 (14.0%)     

 Did not search for information 307 (70.2%)     
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Table 2.  Participants’  characteristics  

Variable Respondent
s 

Non-
respondents 

Non-
completers 

Use of Internet 

 Daily use 408 (93.1%)     

 Several times per week 28 (6.3%)     

 Once per week 3 (0.6%)     

Visit of http://www.kiesbeter.nl/ 

 Yes 71 (34.1%)     

 No 122 (58.6%)     

 Don’t know 15 (7.2%)     

Use of home care 

 Made use of domestic care 44 (10.0%)     

 Made use of nursing care 34 (7.9%)     

 Made use of both domestic and nursing care 28 (6.3%)     

 No use of home care 328 (74.8%)     
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Table 3.  Correct  responses to the items; N = 4 × 438 = 1752  

Dependent variable Item Correct 
answer (%) 

Comprehension 1 At which home care provider do clients most often state 
that there was always good contact with them? 88.7 

Comprehension 2 At which home care provider do clients least often state that 
there was usually good contact with them? 50.6 

Comprehension 3 According to clients, which home care provider performs 
more than satisfactory concerning contact with clients? 48.4 

Comprehension 4 According to clients, which home care provider performs 
satisfactory concerning contact with clients? 59.3 

Comprehension 5 According to clients, which home care provider performs 
average concerning contact wtih clients? 68.5 

Comprehension 6 According to clients, which home care provider performs 
worse than average concerning contact with clients? 84.1 

Comprehension 7 According to clients, which home care provider performs 
very well concerning contact with clients? 96.9 

Comprehension 8 According to clients, which home care provider performs 
unsatisfactory concerning contact with clients? 80.3 

Comprehension 9 According to clients, which home care provider performs 
better than average concerning contact with clients? 88.0 

Comprehension 10 According to clients, which home care provider performs 
worse than average concerning contact with clients? 80.7 

Interpretation 1: Best 
performance 

In your opinion, which home care provider has the best 
contact with clients? 92.0 

Interpretation 2: Worst 
performance 

In your opinion, which home care provider has the worst 
contact with clients? 73.5 

Effective use (Choice) Which home care provider would you choose? 88.4 
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Table 4.  Results of  multilevel analyses; regression coefficients with standard errors added in 
parentheses  

  Interpretation 1 (best 
provider) N = 1752 

Interpretation 2 
(worst provider) 
N = 1752 

Effective use 
(choice) 
N = 1752 

1Reference group age = age 18–34 years; reference group sex = men; reference group education = low 
education; reference group of display = stars only; reference group ordering = rank ordering by performance; 
reference group type of stars = relative stars; reference group number of stars = five stars; reference group 
overall rating = inclusion overall rating; *P < 0.05. 

Intercept 2.78 (0.13)* 1.29 (0.09)* 2.32 (0.11)* 

β Age 35–541 −0.48 (0.41) −0.25 (0.24) −0.85 (0.38)* 

β Age > 551 −1.17 (0.47)* −0.66 (0.28)* −1.33 (0.43)* 

β Female1 0.30 (0.29) 0.09 (0.18) 0.28 (0.25) 

β Average education1 0.52 (0.27) 0.37 (0.18)* 0.31 (0.24) 

β High education1 0.22 (0.37) 0.44 (0.23) 0.34 (0.34) 

β Combination bar chart and 
stars1 0.08 (0.21) 0.43 (0.15)* 0.03 (0.19) 

β Ordering by alphabet1 0.23 (0.21) 0.15 (0.13) 0.51 (0.19)* 

β Absolute stars1 −0.02 (0.27) −0.16 (0.18) 0.26 (0.23) 

β Three stars1 0.13 (0.34) 0.23 (0.23) 0.77 (0.31)* 

β No inclusion overall rating1 −0.32 (0.21) 1.81 (0.14)* −0.26 (0.18) 

β Combination bar chart and 
stars × Ordering by alphabet −0.60 (0.54) 0.35 (0.39) −0.63 (0.46) 

β Combination bar chart and 
stars × No inclusion overall 
rating 

−0.26 (0.47) −0.25 (0.30) 0.37 (0.41) 

β Absolute stars × three stars 0.25 (0.53) 0.44 (0.32) 0.31 (0.48) 
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APENDIX 
A multilevel logistic regression model was used to analyse the data. We used MLwiN 2.02, with the PQL, 

first-order, estimation procedure with constrained level 1 variance. At the higher level, we have the 
individual respondents and nested within the respondents the formats they judged. The model is a standard 
two-level random intercept multilevel model, with predictor variables at both levels that are centred on the 
sample means. Not all format features are present in all presented formats. In these cases, the variable Zp 
ensures that the contribution to the overall regression for this feature is zero. 

The model is:  

 
y = outcome (0,1) 
i = format 1 …n 
j = respondent 1 …N 
β00 = intercept parameter 
β = regression coefficients 

 = fixed part for the format features 
p = format features 1 … p 
h = level of feature (p) 1 … h 
Xhpij = indicator variable for level (h) of feature (p) 
0 = not present 
1 = present 

 = percentages of formats that have this feature present 
Zp = indicator variable that indicates whether the format feature (p) is present in the current format 
0 = not present 
1 = present 

 = fixed part for the consumer characteristics 
q = consumer characteristics 1 … q 
Xq0j = measurement of the consumer characteristic q 

 = average of the measurement q over all respondents 
µ0j = between respondents variance 
ɛij = binomial error variance 

 


