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Title 
Designing unforced choice experiments to inform health care decision making: Implications 

of using opt-out, neither or status quo alternatives in discrete choice experiments

Article keywords
Discrete choice experiment; unforced choice; opt-out; neither; status quo

Abstract

Background: Discrete choice experiments (DCEs) are increasingly used in the health care 
context to inform on patient preferences for health care services. In order for such 
experiments to provide useful and policy relevant information, it is vital that the design 
includes those options that the respondent faces in the real-life situation. Whether to 
include opt-out, neither or status quo alternatives has, however, received little attention in 
the DCE literature. We aim to investigate whether the use of different unforced choice 
formats affects DCE results in different settings: 1) opt-out versus neither in a health care 
market where there is no status quo, and 2) including status quo in addition to opt-out in a 
health care market with a status quo. Design: A DCE on Dutch citizens’ preferences for 
personal health records served as our case, and 3,189 respondents were allocated to the 
different unforced choice formats. We used mixed logit error component models to estimate 
preferences. Results: We found that the use of different unforced choice formats affects 
marginal utilities and welfare estimates and hence the conclusions that will be drawn from 
the DCE to inform health care decision making. Conclusions: To avoid biased estimates, we 
recommend that researchers are hesitant to use the neither option and consider including a 
status quo in addition to opt-out in settings where a status quo exists.
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Introduction

Discrete choice experiments (DCEs) are increasingly being used within the health care 

context to inform health care decision making (1). It is acknowledged that the hypothetical 

choice situations in a DCE should represent the real market situation as closely as possible 

(2-5). If respondents are forced to choose between hypothetical alternatives in a DCE, while 

they are not in real settings, welfare estimates might be biased and participation rates 

overestimated (6). Therefore, DCEs are often presented as unforced choice situations in 

which respondents are allowed not to choose any of the hypothetical alternatives through 

inclusion of an opt-out alternative. However, few authors have paid attention to the 

potential influence of different unforced choice formats on DCE results. 

Three formats are commonly used to ensure unforced choices in DCEs: 1) respondents are 

given the possibility not to buy the good or not to choose the service (hereafter referred to 

as opt-out, see e.g. (7-9)), 2) respondents are given the possibility to choose ‘none of these’, 

or ‘neither of the alternatives’ (hereafter referred to as neither, see e.g. (10-16)), and 3) 

respondents are given the possibility to choose their current alternative over the 

hypothetical alternatives (hereafter referred to as status quo, see e.g. (17-21)). The 

literature on when to use which format is rather sparse (2, 3, 22-27), and does not offer 

explicit guidance on which format fits a specific situation. 

Lack of explicit guidance may lead to biased estimates if the DCE format and the subsequent 

analyses and interpretations are not aligned. Firstly, it is important to ensure that DCEs truly 

represent unforced choices, and secondly the opt-out alternative should be carefully 

phrased such that the respondent clearly understands that opting out signifies choosing an 
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alternative with zero values for all attributes, as this is how this alternative is coded in 

subsequent analyses. In theory, these design issues are important, but the question remains 

as to whether deviations from the ideal design has practical implications in terms of biased 

estimates. 

We aim to investigate whether the use of different unforced choice formats affects DCE 

results in two different settings: 1) the use of opt-out versus neither in a health care market 

where there is no status quo, and 2) including status quo in addition to opt-out in a health 

care market where respondents have a status quo. 

There are, to our best knowledge, no published studies that have tested whether the choice 

of including opt-out or neither affects the results of a DCE, and no recommendations on this 

design aspect can be found in the scientific literature. In DCE guidelines, the term opt-out 

has traditionally been used to encapsulate both the neither and the opt-out alternative. To 

our knowledge only Lancsar and Louviere (22) and de Bekker-Grob et al. (28) explicitly 

distinguish between these two formats. There are however, indications that analysts are 

aware that the neither option can be interpreted in numerous ways. For example, in a DCE 

on patients’ hospital choice in the UK (11), where a neither alternative was included, it was 

explicitly explained to respondents that: “… choosing ‘neither’ corresponded to a decision to 

look either for alternative treatment outside of the NHS, or opting not to have the 

operation”. In the first part of this study, we assess empirically whether DCE results differ 

when an opt-out alternative is used instead of a neither alternative, and we survey 

respondents’ interpretation of neither. Research question 1 is: Does the inclusion of an “opt-

out” instead of a “neither” alternative affect DCE results?
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We are aware of only two studies (both outside of a health care setting) that assess the 

impact of using a status quo alternative versus an opt-out alternative (2, 27). The studies 

found that results differed between the two formats. It was recommended to consider the 

applicability of format carefully (2), and to choose a format (either status quo or opt-out) 

that enhances the realism of the exercise (27). Our study adds to the findings of Banzhaf et 

al. (2) and Kontoleon and Yabe (27) by investigating how the inclusion of a status quo in 

addition to an opt-out alternative affects DCE results. This has not been studied before 

although the combination may be relevant for some real-life scenarios to ensure a truly 

unforced choice, as documented by four publications (two in a health care context) which 

have used this approach empirically to elicit preferences (29-32). In the second part of this 

study, we assess empirically whether the inclusion of a status quo in addition to an opt-out 

alternative affects the DCE results in markets where there is a status quo. Research question 

2 is: Does the inclusion of a “status quo” alternative in addition to an “opt-out” alternative 

affect DCE results in markets where there is a status quo?

Methods

Case study details

To answer our research questions, we use a case of Dutch citizens’ preferences for personal 

health records (PHRs). A PHR can be defined as: “An electronic application through which 

individuals can access, manage and share their health information, and that of others for 

whom they are authorized, in a private, secure, and confidential environment” (33). PHRs are 

seen as a tool to empower patients (34), give patients more control over their health care 

process (34), and reduce administrative workload for health care practitioners. 
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This is a suitable case for our study as it is possible to clearly distinguish between 

respondents without a PHR who face a choice of choosing one or none of the offered 

hypothetical scenarios (a relevant subsample for answering research question 1) and 

respondents who currently have a PHR, and who therefore in addition can choose status quo 

(a relevant subsample for answering research question 2). 

Study design

To investigate whether the use of different unforced choice formats affects DCE results, we 

designed a DCE with five attributes with two to six levels each (Table 1). We refer to 

Determann et al. (35) for more information on the selection of attributes and levels. The 

experimental design of the DCE is described in Appendix 1.

[Table 1. Attributes and corresponding levels included in the DCE.]

The DCE contained 12 choice sets, and each choice set consisted of two unlabelled 

hypothetical PHR alternatives, and an unforced choice alternative. We used a split-sample 

design in which respondents were allocated to splits dependent on their PHR status and date 

of birth (odd or even dates) (Table 2). For research question 1, we used a between 

respondent comparison where respondents without a PHR were allocated to split 1 or split 

2. Respondents allocated to split 1 were presented with the DCE with an opt-out option 

framed as ‘No PHR’, while respondents allocated to split 2 were presented with the DCE with 

a neither option framed as ‘None of these’. For research question 2, we used a within 

respondent comparison, where respondents with a status quo, i.e. a PHR, were allocated to 
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split 3a or 3b. In split 3a respondents first received a DCE consisting of 12 choice sets with an 

opt-out option and afterwards a DCE with 12 choice sets with their status quo option, 

framed as ‘My current PHR’, included in addition to the opt-out option. In split 3b the 

respondents received the same two DCEs but in opposite order. The answers from the splits, 

3a and 3b, were pooled afterwards. The respondents with a status quo, were asked to select 

the attribute levels that they thought were closest to their current PHR (this information was 

used in subsequent analyses). The same choice sets were used across all splits. Appendix 2 

show the different unforced choice formats. 

[Table 2. Overview of splits within the study.]

Survey instrument

First, the included attributes and their corresponding levels, as well as the DCE task, were 

explained to respondents (Appendix 2). Subsequently, respondents completed either 12 or 

24 choice sets, depending on the split they were allocated to (Table 2). In the neither split 

(split 2), the choice sets were followed by an open text question on what respondents had in 

mind for the neither alternative. This question was not posed in the opt out split (split 1) as 

think aloud interviews showed that the opt out alternative was interpreted as it was 

described, i.e. as a pure null alternative involving no PHR. All respondents were asked to 

report the perceived difficulty of the DCE questions, certainty in their answers to the DCE 

questions, and their perception of the number of DCE questions. These questions were 

followed by questions about socio-demographic characteristics. The draft survey was pilot 

tested using think aloud interviews (N=4) to test for respondent understanding and to 

improve the wording of the survey. Next, a formal pilot test was conducted (N=51). 
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Data collection

The survey was administered to Internet panel members of the Dutch Patient Federation in 

December 2015 and January 2016. All panel members (N=22,841) received an email with the 

URL to the online survey and were asked to complete it on a voluntary basis. Data collection 

was terminated once the number of respondents completing the survey had decreased to a 

few respondents per day. Because of practical limitations at the Dutch Patient Federation, 

no reminders were sent out. Formal testing of the study protocol by a Medical Ethics 

Committee was not necessary, as a questionnaire study amongst healthy volunteers of an 

Internet panel does not fall within the scope of the Dutch Act on Medical Research Involving 

Human Subjects.

Data analysis

We performed several tests across the relevant splits to investigate whether the use of 

different unforced choice formats affects DCE results. For both research questions, we made 

comparisons on the number of respondents that always chose opt-out/neither/status quo 

respectively, and the total number of times the opt-out/neither/status quo alternative was 

chosen. Descriptive analyses were performed in SPSS version 22.

For the DCE models we compared model fit, signs and significance of utility parameters, 

relative importance of attributes, and significance of error components between the 

relevant splits. The statistical analyses performed for the derivation of DCE results are 

described in Appendix 1. The relative importance was calculated by dividing the difference in 

utility between the highest and lowest level of a single attribute by the sum of the 

differences in utility of all attributes (36). In addition, we calculated marginal willingness-to-

pay estimates (MWTP). The MWTP was calculated by taking the ratio of the change in the 
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attribute level of interest over the negative coefficient of the cost attribute. T-tests were 

conducted to test for differences in MWTPs. We also calculated potential market shares 

(using equation (3) in Appendix 1) to show how the different unforced choice formats affect 

these. To take account of the random component in the error term, all probabilities were 

simulated (using 50,000 pseudo-random draws) based on the estimates from the error 

component models. 

Analyses specific to research question 1
As we used a between respondent approach to answer research question 1, we compared 

socio-demographic variables between split 1 and 2, to test whether the samples are 

comparable on observable variables, using chi2 tests and independent sample t-tests for 

equality of means. 

We conducted log likelihood ratio tests as proposed by Swait and Louviere (37) to test for 

equality in utility parameters and scale across samples. To verify whether the two DCE 

formats differed with respect to the cognitive burden placed on respondents, we compared 

respondents’ median response times, answers to perceived difficulty of the DCE questions, 

certainty in their answers to the DCE questions, and their perception of the appropriateness 

of the number of DCE questions. 

Based on the open text question posed to respondents in split 2 regarding what they had in 

mind when choosing the neither alternative, responses were categorized by one researcher 

(e.g. as opt-out (no PHR), as a more ideal alternative, etc.), and when there was doubt 

another researcher verified it. We estimated two error component models for the neither 

split. In the first model, neither was coded as zeros for all respondents as is usual coding 
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practice (25). This model was compared to the opt-out model. In the second model, we 

added interaction terms with the alternative specific constant (ASC) based on the 

categorisation of respondents’ answers to what they had in mind when choosing neither. 

This allowed us to investigate the degree of heterogeneity in perceptions of the neither 

alternative.

Results

Sample of respondents

The DCE was completed by 3189 panel members. Of these, 2986 (96%) had no PHR and were 

therefore allocated to split 1 or 2 (research question 1), while 203 (6%) had a PHR and were 

allocated to split 3a and 3b (research question 2). Of these, 11 respondents did not state 

their current PHR values and were therefore excluded from the study. The final sample size 

for research question 2 was therefore 192. Figure 1 shows a flowchart of the study and 

appendix 3 gives an overview of number of respondents in the different splits, and their 

socio-demographic characteristics. The systematic allocation of respondents to the opt-out 

and neither splits made the samples comparable on all observed variables (Appendix 3). 

Research question 1 (Opt-out versus neither)

Fewer respondents in the neither split always chose the neither alternative compared to 

respondents in the-opt-out split choosing the opt-out alternative (p=0.037). However, the 

neither alternative was generally chosen more often than the opt-out alternative (p=0.000) 

(Table 3). 

[Table 3. Results for research question 1 (comparison between split 1 and split 2, N=2986).]

Page 11 of 41



10

The median response time was slightly higher in the neither split compared to the opt-out 

split (p=0.003). More respondents in the neither split found the choice tasks easy to answer 

(p=0.000), more were certain of their answers (p=0.000), and fewer perceived the number of 

choices as too high (p=0.031) (Appendix 3).

Model 1: Opt-out versus neither
All marginal utilities were different from zero for the two splits (p<0.005), and signs were the 

same across splits (Table 3). The most and least important attributes (storage and use) were 

the same in the two splits. For the rest of the attributes, rank orders differed between splits. 

Pseudo-R2, AIC and BIC indicated that the opt-out split had a much better model fit than the 

neither split. The Swait and Louviere log likelihood test showed that marginal utilities in the 

two models were not equal. MWTPs suggested differences between splits for the storage 

attribute (Stor1: p=0.001; Stor2: p=0.047; Stor3: p=0.001) as well as for tech2 (p=0.038), 

where MWTP was higher in the opt-out split, and the ASC (p=0.016), which was higher in the 

neither split. Calculation of potential market shares predicted that the PHR uptake for the 

best PHR (based on marginal utilities) would be 51% in the opt-out split and 43% in the 

neither split, whereas for a PHR with the worst attribute levels, uptake would be 35% in the 

opt-out split and only 14% in the neither split. 

Model 2: Interpretation of neither
Respondents interpreted neither in several ways (Table 4). Only 14.3% of respondents stated 

that they had ‘no PHR’ in mind, while 12.5% of the respondents stated to have another more 

ideal PHR in mind than the two hypothetical PHRs presented in the choice sets. Some 

respondents (0.9%) described that they did not think neither represented a real choice 

(Quotes are included in Appendix 4). These respondents never chose the neither alternative 

in any of the choice sets. 
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[Table 4. Interpretation of neither alternative (split 2, N=1543)]

The error component model showed significant interactions between the ASC and (most of) 

the categories of neither interpretation (p<0.005 except for the category stating that neither 

was not a real choice (p=0.996)) (Table 5). Respondents interpreting the neither as ‘no PHR’ 

had more utility associated with choosing the neither alternative compared to those 

explaining neither as another more ideal alternative (p=0.000). Respondents belonging to 

the other categories had a lower utility associated with choosing the neither compared to 

respondents thinking of an ideal PHR (p<0.005). 

[Table 5. Error component model with interaction terms (split 2, N=1,543).]

Research question 2 (The inclusion of a status quo alternative)

The opt-out alternative was chosen less frequently when a status quo alternative was also 

included in the choice sets, compared to when only opt-out was included (11.2% vs 30.6%, 

p=0.000, Table 6). Moreover, the status quo alternative was chosen in 55.7% of the choice 

sets in which it was included. A similar pattern was seen for the proportion of respondents 

that always chose status quo or opt-out (p=0.021). 

[Table 6. Results for research question 2 (within respondent comparison, N=192).]

All marginal utilities were different from zero in the two splits (p<0.005), and signs were the 

same across splits (Table 6). The relative importance and rank orders were comparable, 

although cost was slightly more important in the opt-out only model (RI of 0.25 vs. 0.12). The 
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ASC for opt-out was negative in both splits (p=0.000), which indicates that respondents who 

are already on the PHR market, all else equal, prefer to have a PHR. In the status quo and 

opt-out split, the ASC for the status quo was positive (p=0.002), which indicates that 

respondents, all else equal, prefer their current PHR to a new PHR. Pseudo-R2, AIC and BIC 

showed that the model fit was much better for the split in which the status quo was included 

in addition to the opt-out. MWTPs between splits differed (some at the 10% significance 

level) for the connectivity attribute (Tech1: p=0.080; Tech2: p=0.073; Tech3: p=0.043) and 

the ASCs (p=0.079 and p=0.000). With respect to market shares an uptake of 75% (53%) for 

the best (worst) PHR was predicted in the DCE with opt-out only, while this prediction was 

47% (8%) in the DCE with both the opt-out and the status quo. 

Discussion

Research question 1 (opt-out versus neither)

We found that DCE results differed between the two splits, and that the neither option was 

chosen more frequently than opt-out. Also results related to response time, perceived 

difficulty, certainty and appropriateness differed between the two splits. These results 

suggest that respondents do not perceive neither and opt-out as identical alternatives. 

Previous studies including a neither alternative acknowledge the multi-interpretability of the 

neither option. In a DCE on family planning (FP) and HIV services (38) where a neither 

alternative was included, it was stated that “… ‘neither’ responses could be interpreted either 

as a choice not to use FP or not to use any service at all. This would obscure the preferences 

of individuals who would like to use a service, but who find that the alternatives presented 

are not suitable”. And, in a DCE on preferences for key dimensions of quality of care (39), it 
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was stated that “… the study may have not clearly specified what a ‘no’ response meant—

whether it indicated seeking care at a private facility or not seeking facility-based care—

which may have implications for the interpretation of the constant terms”. 

Our survey of respondents’ interpretation of the neither alternative confirms that the 

neither alternative is indeed multi-interpretable, as only a minority of the respondents 

interpret the neither alternative as it is coded by the analyst, namely as an opt-out 

alternative with zero attribute levels. This finding illustrates lack of alignment between the 

respondents’ perception of the neither alternative, and the analyst’s interpretation and 

coding of this choice option. 

Based on the differences in results between the two splits, we conclude that framing of the 

unforced choice format matters. As the neither alternative has a less precise definition than 

the opt-out alternative and allows for other interpretations, we recommend being hesitant 

to use the neither option in future DCE studies. 

Although our results suggest that the neither option generates data that is poorly aligned 

with subsequent interpretations, it should be noted that our analysis does not acquit the 

opt-out frame from suffering from some of the same ailments as the neither frame. 

However, since opt-out is presented explicitly as not buying the good/using the service in the 

choice sets, and think aloud interviews showed that it was interpreted as such by 

respondents, this wording should minimise the risk of misinterpretations. Yet, choosing to 

opt-out may simply be a means of deferring choice to the next choice set. If this is the case, 

this is a fundamental weakness of having multiple choice sets in a DCE. Future studies should 
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explore how the opt-out option is perceived by respondents to further improve the framing 

of the DCE choice question. 

Research question 2 (the inclusion of a status quo alternative)

Results show that the opt-out option was chosen in 11.2% of the choice sets where status 

quo was also present, in contrast to 30.6% when status quo was not present. Both these 

descriptive data and the error component model show that when offered a choice set 

exclusive of status quo some respondents may have chosen the opt-out while they actually 

had their status quo in mind. When respondents are given the opportunity to choose either 

opt-out or status quo, a large majority of respondents chooses the status quo. In addition, 

the model fit was better for choice sets including both opt-out and status quo compared to 

the model with opt-out only. 

The only study that we are aware of within a health care setting where both an opt-out 

option and a status quo option have been included, is a DCE on preferences for preventive 

asthma medication in which asthma patients were asked to choose between hypothetical 

medication, the medication they were currently using, and no medication (29, 32). The 

authors argue that the opt-out was used together with the status quo to: “ensure that 

respondents were not forced to make a choice between two alternatives, when they might 

choose neither in practice”. Our results confirm the correctness of this statement. For cases 

from other fields of economics where a status quo and an opt-out are also included see (30, 

31). 
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We find that the relative importance of attributes, MWTPs and market shares differ 

between splits; hence, policy recommendations are sensitive to choice of format. Based on 

these results, we recommend including a status quo together with the opt-out in markets 

with a status quo to ensure a truly unforced choice. 

Our case was well suited to study this research question, as we could clearly distinguish 

between respondents with and without a status quo and identify the status quo levels. In 

other studies, cases may not be that clear. However, the opt-out is (almost) always a 

relevant option as historical decisions do not necessarily reflect future decisions (see (40) for 

a study on temporal stability in preferences). For long-lasting goods (such as PHR) we would, 

however, not expect consumers to change preferences frequently, whereas this may likely 

be the case for short-lasting goods where choices are more fluctuant. In contrast, in the case 

of e.g. lifesaving medication where opting out means not surviving, it can be argued that the 

opt-out alternative can be left out of the choice sets (hereby only including the status quo). 

Finally, if status quo reflects no treatment, no distinction can be made between status quo 

and opt-out. To sum up, in many cases it is relevant to include status quo and opt-out as 

complementary choice options. In a few cases, where the opt-out can be irrelevant, coincide 

with the status quo, or where preferences are extremely stable, one may choose to only 

include status quo.

Limitations

First, even though we used a design with systematic allocation to splits and with a 

substantial number of respondents in each split, caution should be taken in generalising the 

findings to the general population as there might be unobserved differences between 
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responders and non-responders that influence the results. However, although external 

validity may be somewhat impaired, we still expect our results to hold in qualitative terms as 

systematic allocation across groups made the samples comparable. Second, we did not 

include a question on how respondents interpreted the opt-out alternative, as think aloud 

interviews showed that the opt out was interpreted by respondents as being a true null 

alternative. Although our results suggest that this alternative is not interpreted as 

heterogeneously as the neither alternative, future qualitative research should investigate 

whether framing opt-out in terms of not choosing the product/service sufficiently ensures 

that respondents interpret this as a null-option. Third, because of technical limitations at the 

Dutch Patient Federation, we were not able to present respondent-specific status quo levels 

in the choice sets and to pivot the attribute levels of the hypothetical alternatives around 

the status quo. Instead, the status quo alternative was framed as ’My current PHR’. Our 

finding that status quo should be included in addition to opt-out might have been even more 

strongly supported if respondents could have seen their individual status quo levels. Future 

studies should explore whether and how the description of neither, opt-out and status quo 

in the introductory text and its presentation in the choice sets influence the understanding 

of these and the subsequent choice behaviour. Finally, we used a between respondent 

comparison for research question 1 and a within respondent comparison for research 

question 2. The latter approach was used to secure a sufficient number of respondents for 

research question 2, due to anticipation of a relatively low number of respondents with a 

PHR.  Both approaches may have limitations. In the between respondent comparison there 

is a risk that respondents differ between splits. This issue is eliminated in a within 

respondent comparison where respondents, on the other hand, may become more familiar 
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with the choice sets in the second round or become fatigued. To overcome this, we used 

different ordering of the two splits 3a and 3b to accommodate potential ordering effects. 

Conclusions

We conclude that the choice of unforced choice format matters and should receive ample 

attention amongst researchers applying DCEs to inform health care decision making. 

Including either an opt-out option or a status quo option, does not necessarily ensure 

unforced choice. Hence, researchers engaged in preference elicitation tasks are urged to 

carefully consider how to design the unforced choice experiment. We recommend that 

researchers are hesitant to use the neither option and consider including a status quo in 

addition to opt-out in settings where a status quo exists. As this study is the first to make a 

head-to-head comparison of the implications of including neither versus opt-out alternatives 

as well as the implications of including status quo in addition to opt-out, more research is 

needed on whether results can be confirmed in other health care settings, and how 

individuals perceive the different opt-out formats hereby enhancing our understanding of 

the underlying mechanisms driving behaviour.

Page 19 of 41



18

References

1. Clark MD, Determann D, Petrou S, Moro D, de Bekker-Grob EW. Discrete Choice Experiments 
in Health Economics: A Review of the Literature. PharmacoEconomics. 2014;32(9):883-902. Epub 
2014/07/10. doi: 10.1007/s40273-014-0170-x. PubMed PMID: 25005924.
2. Banzhaf MR, Johnson FR, Mathews K. Opt-out alternatives and anglers' stated preferences. 
The choice modelling approach to environmental valuation Edward Elgar, London. 2001:157-77.
3. Batsell RR, Louviere JJ. Experimental analysis of choice. Marketing letters. 1991;2(3):199-214.
4. Brazell JD, Diener CG, Karniouchina E, Moore WL, Séverin V, Uldry P-F. The no-choice option 
and dual response choice designs. Marketing Letters. 2006;17(4):255-68.
5. Ryan M, Skatun D. Modelling non-demanders in choice experiments. Health Econ. 
2004;13(4):397-402. doi: 10.1002/hec.821. PubMed PMID: 15067675.
6. Boxall P, Adamowicz WL, Moon A. Complexity in choice experiments: choice of the status quo 
alternative and implications for welfare measurement. Aust J Agr Resour Ec. 2009;53(4):503-19. doi: 
DOI 10.1111/j.1467-8489.2009.00469.x. PubMed PMID: ISI:000270068700003.
7. Bech M, Kjaer T, Lauridsen J. Does the number of choice sets matter? Results from a web 
survey applying a discrete choice experiment. Health Econ. 2011;20(3):273-86. Epub 2010/02/10. 
doi: 10.1002/hec.1587. PubMed PMID: 20143304.
8. Guo N, Marra CA, FitzGerald JM, Elwood RK, Anis AH, Marra F. Patient preference for latent 
tuberculosis infection preventive treatment: a discrete choice experiment. Value Health. 
2011;14(6):937-43. doi: 10.1016/j.jval.2011.05.003. PubMed PMID: 21914516.
9. Mentzakis E, Ryan M, McNamee P. Using discrete choice experiments to value informal care 
tasks: exploring preference heterogeneity. Health Econ. 2011;20(8):930-44. doi: 10.1002/hec.1656. 
PubMed PMID: 20799343.
10. Allen JEt, Davis AF, Hu W, Owusu-Amankwah E. Residents' willingness-to-pay for attributes of 
rural health care facilities. J Rural Health. 2015;31(1):7-18. doi: 10.1111/jrh.12080. PubMed PMID: 
25040781.
11. Burge P, Devlin N, Appleby J, Rohr C, Grant J. Do patients always prefer quicker treatment? : 
a discrete choice analysis of patients' stated preferences in the London Patient Choice Project. 
Applied health economics and health policy. 2004;3(4):183-94. PubMed PMID: 15901193.
12. Hill M, Suri R, Nash EF, Morris S, Chitty LS. Preferences for Prenatal Tests for Cystic Fibrosis: A 
Discrete Choice Experiment to Compare the Views of Adult Patients, Carriers of Cystic Fibrosis and 
Health Professionals. J Clin Med. 2014;3(1):176-90. doi: 10.3390/jcm3010176. PubMed PMID: 
26237256; PubMed Central PMCID: PMCPMC4449661.
13. Hill M, Oteng-Ntim E, Forya F, Petrou M, Morris S, Chitty LS. Preferences for prenatal 
diagnosis of sickle-cell disorder: A discrete choice experiment comparing potential service users and 
health-care providers. Health Expect. 2017. doi: 10.1111/hex.12568. PubMed PMID: 28504327.
14. Kiiskinen U, Suominen-Taipale AL, Cairns J. Think twice before you book? Modelling the 
choice of public vs private dentist in a choice experiment. Health Econ. 2010;19(6):670-82. doi: 
10.1002/hec.1504. PubMed PMID: 19504546.
15. Li J, Scott A, McGrail M, Humphreys J, Witt J. Retaining rural doctors: doctors' preferences for 
rural medical workforce incentives. Social science & medicine (1982). 2014;121:56-64. doi: 
10.1016/j.socscimed.2014.09.053. PubMed PMID: 25306410.
16. Linley WG, Hughes DA. Decision-makers' preferences for approving new medicines in Wales: 
a discrete-choice experiment with assessment of external validity. PharmacoEconomics. 
2013;31(4):345-55. doi: 10.1007/s40273-013-0030-0. PubMed PMID: 23516033.
17. Becker K, Zweifel P. Age and choice in health insurance: evidence from a discrete choice 
experiment. Patient. 2008;1(1):27-40. PubMed PMID: 22272755.
18. Brau R, Lippi Bruni M. Eliciting the demand for long-term care coverage: a discrete choice 
modelling analysis. Health Econ. 2008;17(3):411-33. doi: 10.1002/hec.1271. PubMed PMID: 
17763359.

Page 20 of 41



19

19. Grindrod KA, Marra CA, Colley L, Tsuyuki RT, Lynd LD. Pharmacists' preferences for providing 
patient-centered services: a discrete choice experiment to guide health policy. Ann Pharmacother. 
2010;44(10):1554-64. doi: 10.1345/aph.1P228. PubMed PMID: 20841513.
20. Pedersen LB, Kjær T, Kragstrup J, Gyrd-Hansen D. General practitioners’ preferences for the 
organisation of primary care: a discrete choice experiment. Health policy (Amsterdam, Netherlands). 
2012;106(3):246-56.
21. Salkeld G, Ryan M, Short L. The veil of experience: do consumers prefer what they know 
best? Health Econ. 2000;9(3):267-70. PubMed PMID: 10790707.
22. Lancsar E, Louviere J. Conducting discrete choice experiments to inform healthcare decision 
making: a user's guide. PharmacoEconomics. 2008;26(8):661-77. PubMed PMID: 18620460.
23. Ryan M. Discrete choice experiments in health care. BMJ. 2004;328(7436):360-1. Epub 
2004/02/14. doi: 10.1136/bmj.328.7436.360. PubMed PMID: 14962852; PubMed Central PMCID: 
PMC341374.
24. Carson RT, Louviere JJ, Anderson DA, Arabie P, Bunch DS, Hensher DA, et al. Experimental 
analysis of choice. Marketing letters. 1994;5(4):351-67.
25. Hensher DA, Rose JM, Greene WH. Applied choice analysis: a primer. Cambridge: Cambridge 
University Press; 2005.
26. Bateman IJ, Carson RT, Day B, Hanemann M, Hanley N, Hett T, et al. Economic valuation with 
stated preference techniques: a manual. Economic valuation with stated preference techniques: a 
manual. 2002.
27. Kontoleon A, Yabe M. Assessing the impacts of alternative ‘opt-out’formats in choice 
experiment studies: consumer preferences for genetically modified content and production 
information in food. Journal of Agricultural policy and Resources. 2003;5(1):1-43.
28. de Bekker-Grob EW, Ryan M, Gerard K. Discrete choice experiments in health economics: a 
review of the literature. Health Econ. 2012;21(2):145-72. Epub 2012/01/10. doi: 10.1002/hec.1697. 
PubMed PMID: 22223558.
29. King MT, Hall J, Lancsar E, Fiebig D, Hossain I, Louviere J, et al. Patient preferences for 
managing asthma: results from a discrete choice experiment. Health Econ. 2007;16(7):703-17. doi: 
10.1002/hec.1193. PubMed PMID: 17238221.
30. Czajkowski M, Buszko-Briggs M, Hanley N. Valuing changes in forest biodiversity. Ecological 
Economics. 2009;68(12):2910-7.
31. Pedersen LB, Kiil A, Kjær T. Soccer attendees’ preferences for facilities at the Fionia Park 
Stadium: An application of the discrete choice experiment. Journal of Sports Economics. 2010.
32. Lancsar EJ, Hall JP, King M, Kenny P, Louviere JJ, Fiebig DG, et al. Using discrete choice 
experiments to investigate subject preferences for preventive asthma medication. Respirology. 
2007;12(1):127-36.
33. Connecting for health. A Public-Private Collaborative. Final report. The Personal Health 
Working Group, Markle Foundation, 2003.
34. Randeree E. Exploring technology impacts of Healthcare 2.0 initiatives. Telemed J E Health. 
2009;15(3):255-60. doi: 10.1089/tmj.2008.0093. PubMed PMID: 19382863.
35. Determann D, Lambooij MS, Gyrd-Hansen D, de Bekker-Grob EW, Steyerberg EW, Heldoorn 
M, et al. Personal health records in the Netherlands: potential user preferences quantified by a 
discrete choice experiment. J Am Med Inform Assoc. 2017;24(3):529-36. doi: 10.1093/jamia/ocw158. 
PubMed PMID: 28011592.
36. Malhotra N, Birks D. Marketing research: An applied approach. European edition. Essex: 
Pearson Education Limited; 2000.
37. Swait J, Louviere J. The role of the scale parameter in the estimation and comparison of 
multinomial logit models. J Marketing Res. 1993:305-14.
38. Michaels-Igbokwe C, Lagarde M, Cairns J, Integra I, Terris-Prestholt F. Designing a package of 
sexual and reproductive health and HIV outreach services to meet the heterogeneous preferences of 
young people in Malawi: results from a discrete choice experiment. Health economics review. 

Page 21 of 41



20

2015;5:9. doi: 10.1186/s13561-015-0046-6. PubMed PMID: 25984434; PubMed Central PMCID: 
PMCPMC4424232.
39. Honda A, Ryan M, van Niekerk R, McIntyre D. Improving the public health sector in South 
Africa: eliciting public preferences using a discrete choice experiment. Health policy and planning. 
2015;30(5):600-11. doi: 10.1093/heapol/czu038. PubMed PMID: 24876077.
40. Doiron D, Yoo HI. Temporal Stability of Stated Preferences: The Case of Junior Nursing Jobs. 
Health Econ. 2016. doi: 10.1002/hec.3350. PubMed PMID: 27075055.

Page 22 of 41



Table 1. Attributes and corresponding levels included in the DCE.

Attributes Attribute levels Variable name
Commercial company Reference level
Independent organization or platform Stor1
Government Stor2

Facilitating party for storage of 
PHR data

Health care providers or health facility Stor3
Standalone Reference level
Tethered with your GP system Tech1
Tethered with your hospital system Tech2

Level of connectivity

Interconnected Tech3
No, never Reference levelUse of anonymized data by third 

parties Yes, after permission Data1
No, not possible Reference levelOption to upload the person’s 

own data into the PHR Yes, possible Use1
The price you pay per year to 
make this PHR available to 
society

€0, €15, €30, €50, €70, €95 Cost

Abbreviations: DCE discrete choice experiment; GP general practitioner; PHR personal health record.
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Table 2. Overview of splits within the study.

Split PHR status
Choice sets 
1-12

Choice sets 
13-24

Research 
question

Split 1 No PHR a, b, opt-out N/A 1
Split 2 No PHR a, b, neither N/A 1
Split 3a With PHR a, b, opt-out a, b, SQ, opt-out 2
Split 3b With PHR a, b, SQ, opt-out a, b, opt-out 2

Abbreviations: PHR personal health record; SQ status quo; N/A not applicable. 
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Table 3. Results for research question 1 (comparison between split 1 and split 2, 

N=2986).

Split 1: Opt-out (N=1,443) Split 2: Neither (N=1,543)
Choice behaviour N (%) N (%) P-value
Respondents always 
choosing opt-out / neither

495 (34.3) 474 (30.7) 0.037

Choice sets in which opt-
out / neither was chosen

9198 (53.1) 12212 (66.0) 0.000

Error component models Marginal utility (P-value) RI (rank) Marginal utility (P-value) RI (rank)
Stor1 0.880 (0.000) 0.858 (0.000)
Stor2 0.454 (0.000) 0.438 (0.000)
Stor3 0.905 (0.000)

0.31 (1)

0.871 (0.000)

0.39 (1)

Tech1 0.520 (0.000) 0.611 (0.000)
Tech2 0.381 (0.000) 0.351 (0.000)
Tech3 0.363 (0.000)

0.18 (3)

0.390 (0.000)

0.25 (2)

Data1 0.443 (0.000) 0.15 (4) 0.534 (0.000) 0.14 (3)
Use1 0.341 (0.000) 0.12 (5) 0.410 (0.000) 0.10 (5)
Cost -0.008 (0.000) 0.25 (2) -0.010 (0.000) 0.12 (4)
ASC opt-out / ASC neither 0.730 (0.000) N/A 1.734 (0.000) N/A

SD (SE) SD (SE)
ASC opt-out / ASC neither 7.073 (0.000) N/A  3.343 (0.000) N/A
Model fit
Observations 51948 55548
Respondents 1443 1543
Log Likelihood (0) -17078 -15709
Log Likelihood (Model) -10021 -11399
Pseudo-R2 0.413 0.274
AIC 20064 22820
BIC 20161 22918
Swait and Louviere test
Equality in utility 
parameters

03.21)12(2
05.0  ; Statistical value = 252.97

Parameter equality rejected, test stops
Marginal willingness-to-
pay

MWTP (€) MWTP (€) P-value

Stor1 114 84 0.001
Stor2 59 43 0.047
Stor3 117 86 0.001
Tech1 67 60 0.357
Tech2 49 35 0.038
Tech3 47 38 0.247
Data1 57 53 0.354
Use1 44 40 0.442
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ASC opt-out / ASC neither 95 171 0.016
Market shares Probability (Opt-out/PHR) Probability (Neither/PHR)
Best PHR 49% / 51% 57% / 43%
Worst PHR 65% / 35% 86% / 14%

Abbreviations: IQR interquartile range; SE standard error; RI relative importance; N/A not applicable; ASC alternative specific constant; SD standard 

deviation; AIC Akaike Information Criterion; BIC Bayesian Information Criterion; MWTP marginal willingness-to-pay; PHR personal health record; 

Stor facilitating party for storage of PHR data; Tech level of connectivity;  Data Use of anonymized data by third parties;  Use Option to upload the 

person’s own data into the PHR; Cost The price you pay per year to make this PHR available to society.
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Table 4. Interpretation of neither alternative (split 2, N=1,543).

Interpretation of the neither alternative N (%)
Ideal PHR 193 (12.5)
Opt-out 220 (14.3)
Neither in their own words 147 (9.5)
Explanation of decision rulea 600 (38.9)
Neither is not a real choice 14 (0.9)
Hard to make a choice between PHRs, neither is 
the easy option to choose

18 (1.2)

Blank or uninterpretable 351 (22.7)

Notes: a This includes respondents who explained their choices, including which characteristics were most important for them in general. For 
example, respondents mentioned “I do not want to pay for a PHR”, or “I do not want a commercial company to facilitate the storage”.   
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Table 5. Error component model with interaction terms (split 2, N=1,543).

Error component model 2 Utility (P-value) SD (P-value)
Stor1 0.858 (0.000)
Stor2 0.437 (0.000)
Stor3 0.871 (0.000)
Tech1 0.611 (0.000)
Tech2 0.350 (0.000)
Tech3 0.390 (0.000)
Data1 0.534 (0.000)
Use1 0.410 (0.000)
Cost -0.010 (0.000)
ASC (reference: Ideal PHR) 2.613 (0.000) 1.678 (0.000)
ASC No PHR 2.610 (0.000) 5.248 (0.000)
ASC Neither in own words -0.976 (0.000) 1.318 (0.001)
ASC Decision rule -0.735 (0.000) 0.927 (0.007)
ASC Not a real choicea -25.618 (0.996) 0.726 (1.000)
ASC Hard to make a decision -2.009 (0.028) 3.185 (0.008)
ASC Blank / uninterpretable -4.114 (0.000) 5.310 (0.000)
Model fit
Observations 55548
Respondents 1543
Log Likelihood (0) -14442
Log Likelihood (Model) -11083
Pseudo-R2 0.2326
AIC 22211
BIC 22416

Abbreviations: PHR personal health record; SD standard deviation; SE standard error; ASC alternative specific constant; AIC Akaike Information 

Criterion; BIC Bayesian Information Criterion; Stor facilitating party for storage of PHR data; Tech level of connectivity;  Data Use of anonymized 

data by third parties;  Use Option to upload the person’s own data into the PHR; Cost The price you pay per year to make this PHR available to 

society. 

Notes: a This estimate is highly insignificant since none of these respondents (N=14) ever chose the neither alternative, hereby not contributing to 

the ASC.
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Table 6. Results for research question 2 (within respondent comparison, N=192).

Split 3a and 3b: Opt-out only Split 3a and 3b: SQ and opt-out
Choice behaviour N (%) N (%) P-value
Respondents always choosing opt-out 24 (12.5) 11 (5.7) 0.021
Respondents always choosing SQ N/A 64 (33.3) 0.000a

Choice sets in which opt-out was 
chosen

705 (30.6) 258 (11.2) 0.000

Choice sets in which SQ was chosen N/A 1283 (55.7) 0.000a

Error component model Marginal utility 
(P-value)

RI 
(rank)

Marginal utility 
(P-value)

RI 
(rank)

Stor1 0.881 (0.000) 0.31 (1) 0.640 (0.000) 0.38 (1)
Stor2 0.504 (0.000) 0.368 (0.011)
Stor3 1.166 (0.000) 0.820 (0.000)
Tech1 0.961 (0.000) 0.25 (2) 0.558 (0.000) 0.29 (2)
Tech2 0.891 (0.000) 0.513 (0.000)
Tech3 0.798 (0.000) 0.377 (0.008)
Data1 0.474 (0.000) 0.13 (4) 0.364 (0.000) 0.10 (5)
Use1 0.239 (0.000) 0.06 (5) 0.384 (0.000) 0.11 (4)
Cost -0.010 (0.000) 0.25 (3) -0.009 (0.000) 0.12 (3)
ASC opt-out -2.989 (0.000) N/A -5.602 (0.000) N/A
ASC SQ N/A N/A 1.371 (0.002) N/A

SD (SE) SD (SE)
ASC opt-out 5.797 (0.000) N/A 7.319 (0.000) N/A
ASC SQ N/A N/A 5.595 (0.000) N/A
Model fit
Observations 6912 9216
Respondents 192 192
Log Likelihood (0) -2382 -2649
Log Likelihood(Model) -1622 -1423
Pseudo-R2 0.319 0.463
AIC 3267 2872
BIC 3342 2964
Marginal willingness-to-pay MWTP (€) MWTP (€) P-value
Stor1 90 71 0.344
Stor2 51 41 0.583
Stor3 119 90 0.233
Tech1 98 62 0.080
Tech2 91 57 0.073
Tech3 81 42 0.043
Data1 48 40 0.496
Use1 24 42 0.128
ASC opt-out -304 -618 0.079
ASC SQ N/A 151 0.000b
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Market shares Probability (Opt-out/PHR) Probability (SQ/Opt-out/PHR)
Best PHR 25% / 75% 42% / 11% / 47%
Worst PHR 47% / 53% 71% / 21% / 8%

Abbreviations: SQ status quo; N/A not applicable; SE standard error; RI relative importance; ASC alternative specific constant; SD standard deviation; 

AIC Akaike Information Criterion; BIC Bayesian Information Criterion; MWTP marginal willingness-to-pay; PHR personal health record; Stor facilitating 

party for storage of PHR data; Tech level of connectivity;  Data Use of anonymized data by third parties;  Use Option to upload the person’s own data 

into the PHR; Cost The price you pay per year to make this PHR available to society. 

Notes: a  For the difference in proportions between the SQ and opt-out only. b  For the difference in WTP between the ASC opt-out and ASC SQ. 

Page 30 of 41



Figure 1. Flowchart.

Abbreviation: PHR personal health record. SQ Status quo 
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Appendix 1. Information on experimental design and statistical analyses

Experimental design
By minimizing the D-efficiency criterion, a main-effects efficient Bayesian design based on 

best guess priors was generated using Ngene software (Choice Metrics, version 1.1.1.). 

These priors (small positive and negative values) were used to increase the efficiency of the 

design by avoiding dominant choice sets. We created a design with 12 choice sets to ensure 

enough degrees of freedom to estimate all main effects (assuming a non-categorical cost 

attribute), in which also level balance was achieved. This experimental design was used in 

the pilot study. Afterwards, priors, derived from pilot test data using a multinomial logit 

model, was used to generate the final experimental design.

Statistical analyses
To estimate utilities, we used a random utility theory framework where the true but latent 

utility for alternative i of individual n can be written as: 

(1) ininin VU 

Vin represents the observable systematic component of utility, which is the explainable 

proportion of the choice of alternative i of individual n, and in is the non-explainable 

proportion representing the unobservable and random treated component. Assuming a 

linear additive utility function, the observable component for individual n for alternative i 

becomes inin xV   where ),...,,( 21 rin xxxx   is a vector of attributes. The linear predictor, 

V, of the applied models is shown below.
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(2) Vin = αi + β1stor1in + β2stor2in + β3stor3in + β4tech1in 

+ β5tech2in + β6tech3in + β7data1in + β8use1in + β9costin

Where   refers to the alternative specific constant (ASC) appropriate for that split. In the 

split where both a status quo and an opt-out are included, two ASCs were estimated. In that 

case,   is the sum of the estimates for the two constants. 

Assuming that the error terms are independent and identically distributed (iid) extreme 

value random variables, makes a logit model appropriate. Assuming that the coefficients 

vary over respondents with density )(f , a mixed logit random parameters model can be 

specified which also takes account of the panel structure in the data and relaxes the 

independence of irrelevant alternatives (IIA) assumption. The probability of choosing 

alternative i for individual n is given by:

(3) 




df
e

eP J

j

x

x

in
jn

in

)(
1

  
















Where   is the scale parameter, which is inversely related to the error variance (1). 

We use an error component specification, by specifying the ASC(s) as random and 

decompose them into mean  and deviation n  such that

(4) inninin xx  
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All other parameters are held fixed. Error component models were estimated in Stata 

(version 14), using the ‘mixlogit’ command using 1000 Halton draws (2).

Individual status quo levels were incorporated in the analysis for research question 2. In all 

models the attributes (except the cost attribute) were effects coded (3) to enable the 

interpretation of the estimates for the ASCs. Marginal utilities were calculated afterwards 

and presented in the tables in the results section. Different functional forms for the cost 

attribute were tested in all splits (linear, log linear, quadratic and square root 

transformations), and a linear form was chosen as model fits (AIC and BIC) showed that this 

was just as good as or better than the other functional forms tested. We only included an 

ASC for the opt-out/neither/ status quo alternative since there was no left-right bias for the 

hypothetical scenarios in any of the splits. 

References
1. Train KE. Discrete choice methods with simulation: Cambridge University Press; 2009.
2. Hole AR. Estimating mixed logit models using maximum simulated likelihood. Stata Journal. 
2007;7(3):388-401.
3. Bech M, Gyrd-Hansen D. Effects coding in discrete choice experiments. Health Econ. 
2005;14(10):1079-83. doi: 10.1002/hec.984. PubMed PMID: 15852455.
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Appendix 2. Choice set examples.

We used a dual response design in which respondents were forced to make a choice between two 

personal health record (PHR) alternatives first, and subsequently asked to make an unforced choice. 

In this paper, we only use responses from the unforced choices. 

Opt-out:

Neither:

Status quo and opt-out:
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PHR introductory text: 

There are many different definitions of personal health records (PHRs). It is important that everyone 

completes this survey with the same definition in mind. We will therefore first describe what is 

meant with PHRs in this survey. 

A PHR is a digital tool that enables you to collect, manage and share information about your health, 

for example, information on diagnosis, treatments, referrals, etc. This information can be obtained 

from your healthcare providers (e.g. medical specialist, general practitioners, physiotherapist) and/or 

yourself. Some PHRs include additional functionalities, for example, being able to schedule 

appointments with your healthcare provider, request mediation refills, provide medication 

reminders, advice and/or information on health and diseases. 

In a PHR you can control the data. You decide yourself who you provide access to your data and what 

parts of your PHR this person can see. Persons that were not given access by you cannot see your 

data. A PHR is complementary to the registration systems used by healthcare providers. 

Explanation of attributes:

- Facilitating party for data storage of PHR data: PHRs are offered by various parties. For 

example, by commercial parties (such as Microsoft or a health insurer), independent non-

profit organizations (such as patient organizations), the government or healthcare 

providers/healthcare institutions.

- Level of connectivity: If your PHR is linked to an existing e-healthcare system, data will 

automatically be kept up-to-date. Some PHRs offer the possibility to be linked to one other 

system, for example with the system of your general practitioner or your hospital. Other 

PHRs are linked to multiple systems. If your PHR is not linked, you must take action yourself 

to keep your PHR up to date.

- Use of anonymized data by third parties: In your PHR, data about your health is collected and 

stored. This data contains a lot of information for healthcare professionals, researchers and 

policy makers. This information can be made anonymous by deleting personal information. 

Anonymous data can be used to improve healthcare in the Netherlands.

- Option to upload a person’s own data into the PHR: In some PHRs, you can add information 

yourself. For example, notes on your medical data, data from health apps, or blood sugar or 

blood pressure values. In other PHRs you cannot add your own data and you only have 

insights in your medical files.

- Costs: the price you pay per year to make this PHR available to society.
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Appendix 3. Descriptive statistics.

Research question 1 Split 1: Opt-out
(N=1,443)

Split 2: Neither
(N=1,543)

Mean (SD) Mean (SD) P-value
Age 61.41 (11.26) 61.75 (11.00) 0.425

N (%) N (%)
Female 698 (51.0) 736 (50.2) 0.677Gender
Male 671 (49.0) 730 (49.8)
Low 254 (18.1) 309 (20.6) 0.213
Average 443 (31.6) 466 (31.1)

Education1

High 706 (50.3) 722 (48.2)
Paid work 992 (70.0) 1090 (71.8) 0.297Work status
No paid work 425 (30.0) 429 (28.2)
Low 370 (33.7) 436 (36.3) 0.360
Average 326 (29.7) 355 (29.5)

Income2

High 402 (36.6) 411 (34.2)
Healthy 325 (22.5) 384 (24.9) 0.129Health status
Chronically ill 1118 (77.5) 1159 (75.1)
Low 29 (2.0) 36 (2.4) 0.535Health literacy3

Adequate 1395 (98.0) 1481 (97.6)
Median (IQR) Median (IQR) P-value

Response time In minutes 21 (16-28) 22 (17-30) 0.003
 Survey perception N (%) N (%) P-value

Very easy 44 (3.1) 81 (5.3) 0.000
Easy 257 (17.9) 346 (22.6)
Neutral 600 (41.9) 643 (42.0)
Hard 449 (31.3) 396 (25.9)

Perceived difficulty

Very hard 83 (5.8) 64 (4.2)
Very certain 125 (8.7) 216 (14.1) 0.000
Certain 503 (35.0) 616 (40.3)
Neutral 547 (38.1) 499 (32.6)
Uncertain 224 (15.6) 178 (11.6)

Certainty in answers

Very uncertain 37 (2.6) 20 (1.3)
Too low 209 (14.6) 243 (15.9) 0.031
Exactly right 511 (35.6) 598 (39.1)

Quantity of choice sets

Too high 716 (49.9) 689 (45.0)
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Research question 2 Split 3a and 3b
(N=192)

Mean (SD)
Age In years 63.22 (10.65)

N (%)
Female 82 (45.6)Gender
Male 98 (54.4)
Low 54 (29.3)
Average 51 (27.7)

Education1

High 79 (42.9)
Paid work 35 (18.5)Work status
No paid work 154 (81.5)
Low 62 (40.5)
Average 45 (29.4)

Income2

High 46 (30.1)
Healthy 26 (13.5)Health status
Chronically ill 166 (86.5)
Low 11 (5.7)Health literacy3

Adequate 181 (94.3)
Median (IQR)

Response time In minutes 28 (21-37)
 Survey perception N (%)

Very easy 5 (2.6)
Easy 40 (21.1)
Neutral 68 (35.8)
Hard 60 (31.6)

Perceived difficulty 

Very hard 17 (8.9)
Very certain 14 (7.3)
Certain 77 (40.3)
Neutral 62 (32.5)
Uncertain 33 (17.3)

Certainty in answers

Very uncertain 5 (2.6)
Too low 24 (12.8)
Exactly right 63 (33.5)

Quantity of choice sets

Too high 101 (53.7)

Abbreviations: SD standard deviation; IQR interquartile range. 

Notes: 1Educational level was categorized into three groups: low (primary education and lower secondary education), average (higher 
secondary education and intermediate vocational education), and high (tertiary education). 2Monthly nett income was categorized into three 
groups: low (less than €2000), average (€2000-€3000), high (€3000 or more). 3Subjective health literacy was measured based on the validated 
Dutch questions of the Set of Brief Screening Questions (SBSQ-D) of Chew [1]. 

Page 39 of 41



Reference

[1] Fransen MP, Van Schaik TM, Twickler TB, Essink-Bot ML. Applicability of internationally 
available health literacy measures in the Netherlands. Journal of health communication. 2011;16 
Suppl 3:134-49.

Page 40 of 41



Appendix 4: Quotes of the interpretation of the neither alternative

“The elements that I preferred were mixed between PHR A and PHR B, so none of the 

alternatives offered exactly what I would want. So I thought of a combination where I 

myself could decide on the options.” [Respondent 1363: ideal PHR]

“That there was a better alternative” [Respondent 1815: ideal PHR]

“The combination of elements did not meet my preferences. I do want a PHR, but only 

one that has all my elements of choice.” [Respondent 3157: ideal PHR]

“No PHR” [Respondent 443: opt-out]

“Neither is not really a choice” [Respondent 1610: not a real choice]

“I like some elements of both PHR alternatives, so I could not make a clear choice” 

[Respondent 1003: hard to make a choice]
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