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Patient-reported outcome measures are used to collect 
information about aspects of respondents’ health sta-
tus at a particular point in time. Generic patient-

reported outcome measures (as opposed to condition-
specific patient-reported outcome measures) can be applied 
across different populations. They comprise questions about 
health-related aspects of quality of life, each with defined 
levels of impact or severity, resulting in the definition of a 
multitude of health states.1 Preference-based patient-
reported outcome measures include scoring algorithms that 
provide a “value set” — a set of index scores (often referred 
to as health utility values or preference weights) that pro-
vides a value for each unique instrument-defined health 
state.1 Health utility values are interpreted on a scale 
anchored at full health = 1 and dead = 0, with negative scores 
reflecting health states worse than dead.2–4 Health utility val-
ues can be used to calculate quality-adjusted life years 
(QALYs) to inform analyses such as economic evaluations 
and population health comparisons.

Health utility values can be obtained by eliciting prefer-
ences that capture willingness to trade extra years of life for 
improvements in health (i.e., trading quantity for quality). In 
several jurisdictions, including Canada, guidelines for the con-
duct of economic evaluation recommend that health utility 
values reflect the preferences of a representative sample of the 
general population.5–7 Currently, Canadian value sets are 
available for a number of generic, preference-based, patient-
reported outcome measures, including the Health Utilities 
Index (HUI) Mark 2 (HUI2)8 and Mark 3 (HUI3)9 and the 
3-level (EQ-5D-3L)10 and 5-level (EQ-5D-5L)11 versions of 
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Background: The Veterans RAND 12-Item Health Survey (VR-12) is a generic patient-reported outcome measure derived from the 
widely used 36- and 12-item Short Form Health Surveys. We aimed to estimate a Canadian preference-based scoring algorithm for 
the VR-12, enabling the derivation of health utility values for generating quality-adjusted life years (QALYs).

Methods: We conducted a discrete-choice experiment in a sample of the Canadian population in January and February 2019. Par
ticipants — recruited from a consumer research panel — completed an online survey, in English or French, that included 11 discrete-
choice questions, each comprising 2 health profiles. We defined the health profiles using 8 VR-12 items and a duration attribute. Using 
conditional logit regressions, where each level of the respective VR-12 items was interacted with duration, we applied the coefficients 
to estimate health utility values interpretable on a scale of 0 (dead) to 1 (full health). Negative values reflect states considered worse 
than dead. 

Results: A total of 3380 individuals completed the survey. Of these, 1688 (49.9%) were females, and 3101 (91.7%) completed the 
English version of the survey. Across all models, “feel downhearted and blue all of the time” and “pain interferes with your normal 
work extremely” were associated with the largest decrements in health utility. Excluding the 685 respondents (20.3%) who provided 
inconsistent responses had a negligible effect on the results. The recommended model, weighted to match population demographics, 
had health utility values ranging from –0.589 to 1.000.

Interpretation: Health utility values that reflect the preferences of the Canadian population can now be derived from responses to 
the VR-12. These values can be used to generate QALYs in future analyses.
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the EQ-5D. The availability of these value sets has the dual 
benefit of providing analysts with options when selecting out-
come measures and ensuring that the preferences of Canad
ians are reflected in health care decision-making (e.g., in 
health technology appraisal processes).

Increasingly, the Veterans RAND 12-Item Health Survey 
(VR-12) is being used to measure health-related quality of life 
in routine data collection initiatives.12,13 The VR-12 is a short-
ened version of the Veterans RAND 36-item Health Survey,14 
which was itself an adaptation of the RAND 36-item Health 
Survey (also known as the RAND SF-36).15 The VR-12 
includes 12 questions that cover 8 domains, plus 2 questions 
that ask about health issues “compared with 1 year ago.”12 
The VR-12 was not designed to describe health states for the 
purposes of deriving health utility values. Scoring of the 
VR-12 is based on psychometric measurement methods for 
deriving scales that correspond with the 8 domains, as well as 
overarching physical and mental component scores.12 

Given increasing use of the VR-12 in routine population 
measurement (in part because it is free for the user, although 
permission from the developers is required),16 considerable 
VR-12 data are available to inform real-world analyses such as 
economic evaluations. To facilitate this utilization, in a man-
ner aligned with national guidelines, a value set that reflects 
the preferences of Canadians is required. Accordingly, our 
objective was to develop a scoring algorithm, based on the 
preferences of the Canadian general public, that estimates 
health utility values for health states described by the VR-12.

Methods

Study design
We used an online survey to administer a discrete-choice 
experiment in January and February 2019. The experiment 
required participants to choose their preferred option when 
presented with 2 health profiles (called a “choice set”). Each 
health profile described living in a health state defined using 
attributes and levels from 8 VR-12 items, for a certain dura-
tion. Respondents completed 11 choice sets. With aggrega-
tion across the sample, such data can be used to estimate 
population-level trade-offs between different health states 
(representing aspects of quality of life) and length of life, 
resulting in a societal value set — an approach that has been 
used in previous studies.17–19 We piloted the survey to get 
feedback on participants’ understanding of the questions. 

In the following sections (supplemented by further details in 
Appendix 1, available at www.cmajopen.ca/content/10/3/E589/
suppl/DC1, including the Checklist for Reporting Results of 
Internet E-Surveys [CHERRIES]20), we describe development 
of the discrete-choice task and the survey, as well as the methods 
of analysis. 

Participants
For the pilot phase of the project, we sought about 100 Can
adians (recruited from the Amazon Mechanical Turk market-
place) to complete a survey hosted on the PrefApp platform 

located at the Centre for Health Evaluation and Outcome 
Sciences (British Columbia, Canada). We performed recruit-
ment for the subsequent main survey (aiming for a sample of 
about 3000 respondents) through a larger study, in which 
half the participants were randomly assigned to complete the 
survey described here (again, on the PrefApp platform); the 
other half completed a different survey on an unrelated 
research question concerning the VR-12. A market research 
company (Ipsos) invited members of their national consumer 
research panel, primarily by email, to take part in “a study 
about a measure of quality of life.” Participants who clicked 
on the link were given further information about both sur-
veys, including the type of questions and approximate com-
pletion time. Those who continued were given further study 
information and asked if they wanted to consent to proceed. 

After providing consent and answering demographic ques-
tions, participants were randomly assigned to 1 of the 2 sur-
veys. Participants who completed the survey were awarded 
points by the company, which could be used toward financial 
rewards. We used quota sampling to encourage representa-
tion of the Canadian general population in terms of age, bio-
logical sex and location (based on provinces). We checked 
Internet Protocol addresses for duplicates, to reduce the like-
lihood that individuals completed the survey more than once.

Data sources
We obtained data for the main analysis by asking participants 
to answer discrete-choice questions based on health states 
described using the VR-12. Not all items in the VR-12 are 
relevant for the purposes of defining and valuing a health state 
(e.g., questions asking “compared with 1 year ago”), and mul-
tiple items measure similar constructs; therefore, 3 of the 
authors (B.J.M., J.E.B., D.R.) used an established process to 
construct a health state classification system.21,22 The process 
comprises factor analysis to assess dimensionality, Rasch anal-
ysis to understand item performance and tests of differential 
item function. This resulted in the selection of 8 health attri-
butes, each of which corresponded to a VR-12 item. 

We used the following naming conventions for the VR-
12-related attributes: physical functioning, role physical, role 
emotional, bodily pain, mental health — anxiety, mental health — 
depression, vitality and social functioning. We constructed the 
levels for each attribute on the basis of response options for the 
respective VR-12 item, with the exception of items that included 
“a good bit of the time.” This response option was deemed too 
similar to “a little of the time” and was removed from the classifi-
cation system. The final classification system, presented in 
Appendix 2 (available at www.cmajopen.ca/content/10/3/E589/
suppl/DC1), defines 234 375 (3*57) health states. 

Following previous studies,17–19 we used a discrete-choice 
experiment to elicit trade-offs between health states described 
by the 8 VR-12 items and life duration. To do this, we added 
a ninth attribute, the duration attribute, termed “life years.” 
We described this attribute using 4 levels (“1 year,” “4 years,” 
“7 years” and “10 years”), an approach used in previous stud-
ies.17,23 We chose an upper limit of 10 years for comparability 
with the time horizon in most national valuation studies.24–26
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We developed a pilot version of the survey using feedback 
from 16 cognitive interviews (conducted by R.M.; details pro-
vided in Appendix 1, including Appendix Table 1). Feedback 
from the pilot survey (n = 103) informed some revisions to 
the wording and layout of the final survey (Appendix 3, avail-
able at www.cmajopen.ca/content/10/3/E589/suppl/DC1). 
The survey was then forward- and back-translated into 
French. The demographic characteristics of those who par-
ticipated in the cognitive interviews and in the survey pilot 
testing are available in Appendix 1 (Appendix Tables 2 and 3, 
respectively). 

The final survey began with details about the study, fol-
lowed by a consent form and questions to collect information 
about the characteristics and health history of participants. 

Participants were then asked to complete the VR-12 for 
themselves (with instruction that later questions would be 
based on this questionnaire), followed by a warm-up discrete-
choice exercise and, finally, the discrete-choice questions. 

Feedback from the cognitive interviews informed the 
development of the discrete-choice task in the final survey. 
Figure 1 provides an example of a choice set that was pre-
sented to participants in the final survey. One of the authors 
(R.N.) used experimental design theory (NGene, modified 
Federov algorithm) to select 200 choice sets (from the mil-
lions of possible choice sets) that would provide the most 
information for analysis purposes, i.e., a d-efficient design. 
These 200 choice sets were “blocked” into 20 groups of 
10 questions to ensure that each block had representation of 

  
Health state A Health state B 

Live for __ with the following and then you die … 7 years 4 years

Feel downhearted and blue … none of the time some of the time 

Have a lot of energy … a little of the time all of the time 

Feel calm and peaceful … some of the time none of the time 

Accomplish less than you would like due to 
your physical health … 

all of the time most of the time 

Health interferes with social activities … most of the time most of the time 

Moderate activities are … limited a lot limited a lot 

Accomplish less than you would like due to 
your emotional problems … 

most of the time most of the time 

Pain interferes with your normal work … moderately moderately 

Which do you prefer? 

 

Figure 1: Example of a choice set presented to participants. Details about the use of different intensities of highlighting (i.e., the various shades 
of yellow) for 5 of the attributes are provided in Appendix 1.
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attributes and levels. We randomly assigned each participant 
to 1 of the blocks. To assess the consistency of participants’ 
responses, we repeated the warm-up discrete-choice question 
along with the set of 10. The repeated question (i.e., an 11th 
question) appeared fourth in the sequence, and we did not use 
the responses to this question in the modelling. We explored 
engagement with the task by timing how long participants 
took to answer all 11 discrete-choice questions.

Statistical analysis
Our analysis followed the methods reported in peer-reviewed 
studies that used discrete-choice experiments to elicit popula-
tion value sets.17–19,23 We (N.B., B.J.M., R.N., J.E.B., D.R., 
D.G.T.W.) used conditional logit regression to model the 
data. This method estimates coefficients for each level of the 
VR-12-related attributes (dummy-coded, with the best level 
used as the reference category) interacted with the corre-
sponding number of life years, along with a coefficient for the 
duration attribute as a main effect. The coefficient for the life 
years main effect is the value of living in full health for 1 year 
(expected to be positive). The coefficients for each level of the 
VR-12-related attributes reflect the disutility of living with 
the respective impairment for a duration of 1 year (expected 
to be negative). A random error term captured unobservable 
factors, as well as potential inconsistencies in decision-
making.27 We tested interactions between dummy-coded 
levels of duration and, if satisfied that they were sufficiently 
linear, coded them as continuous, both in the main effect and 
the set of interaction terms.

The estimated regression coefficients are on a latent scale: 
they do not have cardinal properties and, therefore, their 
magnitudes are not directly comparable (“unanchored” coeffi-
cients). We estimated coefficients anchored on the full 
health – dead scale as the marginal willingness to trade an 
extra year of life for each VR-12-related attribute level, calcu-
lated by dividing each interaction coefficient by the duration 
coefficient. Additive combinations of anchored coefficients 
provide the health utility values for the health states defined 
by the classification system.

Previous valuation studies have reported inconsistencies 
in the directionality of coefficients when valuing large 
descriptive systems (e.g., when an increase in severity leads 
to an increase rather than a decrease in utility). We used 
models involving combinations of attribute levels (merged 
on the basis of best fit) to overcome any inconsistencies, 
while also exploring issues of participant engagement and 
understanding regarding the survey. Because preferences 
may vary in relation to different sociodemographic charac-
teristics, we weighted the “preferred” final model to ensure a 
representative population estimate and to account for non
response and noncoverage. We applied a raking approach 
using data from the 2016 Census28 and the 2015/16 Canadian 
Community Health Survey (https://www23.statcan.gc.ca/
imdb/p2SV.pl?Function=getSurvey&Id=238854) to develop 
weights, and included these weights in the conditional logit 
models. We performed the analyses with Stata and SAS 
software. 

Ethics approval
The study was approved by the University of British Colum-
bia Behavioural Research Ethics Board (study no. 
H18-00969).

Results

A total of 8110 individuals clicked on the initial link to find 
out further information about the larger study (i.e., the 2 sur-
veys), of whom 6731 (83.0%) provided consent to take part. 
The discrete-choice survey was randomly assigned to 3445 
(51.2% of the 6731) potential participants; 3380 (98.1% of the 
3445) completed all survey questions, which yielded 33 800 
choice-set responses for analysis. 

Table 1 reports the demographic characteristics of the 
survey respondents. Relative to the Canadian general popu-
lation, differences included a higher proportion of study 
participants who identified as white, with lower reported 
annual income, with higher levels of education and having 
never legally married. A lower proportion of respondents 
chose to complete the survey in French, relative to the pro-
portion of Canadians reporting French as their first official 
language spoken. 

Of the 10 379 choice sets where the level of life duration 
varied between health profiles, the profile with the lower 
duration was selected on 2433 (23.4%) occasions.

Unanchored values
Results from the conditional logit models are provided in 
Table 2. Model 1 includes all respondents. Most coefficients 
(26 of 30) were negative, with the magnitude of the disutility 
tending to increase with more severe levels of impairment. 
Based on the coefficients of the worst levels, the most impor-
tant attributes were mental health — depression (–0.145) and 
bodily pain (–0.127), whereas the least important were role 
physical (–0.047) and role emotional (–0.048). As expected, 
there were some directional inconsistencies; however, vitality 
level 4 was the only statistically significant inconsistency at 
the 5% level.

In models 2 to 5, attribute levels were combined to 
overcome directional inconsistencies (Table 2). Model 2 
included all participants; model 3 excluded the 37 respon-
dents (1.1%) who provided the same answer to all 10 
discrete-choice questions (i.e., always selected health state 
A or always selected health state B); model 4 excluded the 
685 respondents (20.3%) whose responses failed the consis-
tency check; and model 5 excluded the 315 respondents 
(9.3%) who completed all questions in less than 2 minutes. 
Across all 4 consistent models, a similar pattern was 
observed when attributes were ordered according to the 
magnitude of the coefficients of the worst levels. Given the 
similarities across models 1 to 5, model 2 was considered 
the most defensible because of the directional consistency 
and inclusivity of participants. Model 2 was then weighted 
to adjust for the differences between the study sample and 
the Canadian general population (i.e., model 6 is a 
weighted version of model 2).
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Table 1 (part 1 of 2): Characteristics of survey respondents, 
with comparable statistics for the Canadian general 
population, drawn from Statistics Canada 2016 Census28

Characteristic

No. (%) of 
sample 

n = 3380

% of Canadian 
general 

population

Age group, yr

    18–29 663 (19.6) 19.3

    30–39 599 (17.7) 17.5

    40–49 615 (18.2) 17.0

    50–59 670 (19.8) 18.4

    60–69 367 (10.9) 15.3

    ≥ 70 466 (13.8) 12.6

Gender

    Male 1686 (49.9) 48.6

    Female 1688 (49.9) 51.4

    Other 6 (0.2) 0

Survey language

    English 3101 (91.7) –

    French* 279 (8.3) –

Province/territory

    Alberta 373 (11.0) 11.2

    British Columbia 504 (14.9) 13.5

    Manitoba 154 (4.6) 3.5

    New Brunswick 77 (2.3) 2.2

    Newfoundland and Labrador 48 (1.4) 1.5

    Northwest Territories 3 (0.1) 0.1

    Nova Scotia 125 (3.7) 2.7

    Nunavut 1 (< 0.1) 0.1

    Ontario 1283 (38.0) 38.3

    Prince Edward Island 16 (0.5) 0.4

    Quebec 695 (20.6) 23.4

    Saskatchewan 99 (2.9) 3.0

    Yukon 2 (0.1) 0.1

Education

    No certificate, diploma or
    degree

92 (2.7) 18.3

    Secondary (high) school
    diploma or equivalency
    certificate

806 (23.8) 26.5

    Apprenticeship or trades
    certificate or diploma

215 (6.4) 9.8

    College, CEGEP or other
    non-university certificate or
    diploma

816 (24.1) 19.4

    University certificate or
    diploma below bachelor level

298 (8.8) 2.8

    University certificate, diploma
    or degree at bachelor level or
    above

1153 (34.1) 23.3

Table 1 (part 2 of 2): Characteristics of survey respondents, 
with comparable statistics for the Canadian general 
population, drawn from Statistics Canada 2016 Census28

Characteristic

No. (%) of 
sample 

n = 3380

% of Canadian 
general 

population

Ethnicity†

    White 2707 (80.1) 74.5

    South Asian 116 (3.4) 5.3

    Chinese 247 (7.3) 4.7

    Black 71 (2.1) 3.1

    Filipino 29 (0.9) 2.2

    Latin American 34 (1.0) 1.3

    Arab 27 (0.8) 1.3

    Southeast Asian 33 (1.0) 0.9

    West Asian 21 (0.6) 0.8

    Korean 12 (0.4) 0.6

    Japanese 16 (0.5) 0.3

    First Nation (North American
    Indian)

48 (1.4) 2.4

    Métis 13 (0.4) 1.6

    Inuit 1 (< 0.1) 0.2

    Indigenous/Aboriginal, not
    included elsewhere

22 (0.7) 0.1

    Other 88 (2.6) 0.4

Marital status

    Never legally married 1136 (33.6) 22.9

    Legally married (and not
    separated)

1434 (42.4) 49.0

    Separated, but still legally
    married

95 (2.8) 2.6

    Divorced 227 (6.7) 6.7

    Widowed 124 (3.7) 6.0

    Living with a common-law
    partner

363 (10.7) 12.8

    Missing 1 (< 0.1) 0

Annual income, $

    0–19 999 363 (10.7) 4.4

    20 000–49 999 911 (27.0) 20.0

    50 000–99 999 1256 (37.2) 35.5

    100 000–149 999 557 (16.5) 21.8

    ≥ 150 000 274 (8.1) 18.4

    Missing 19 (0.6) 0

*About one-fifth (20.6%) of Canadians report French as their first official 
language spoken.
†Ethnicity was self-reported using predetermined categories. Participants could 
select as many categories as were applicable.
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Table 2: Results from the unanchored models

Model; coefficient (SE)

Parameters
Model 1: All levels, 

all respondents

Model 2: Combined 
levels, all 

respondents

Model 3: Combined 
levels, excluding 

nonswitchers

Model 4: Combined 
levels, excluding 

inconsistent respondents

Model 5: Combined 
levels, excluding 

completions < 2 min
Model 6: Weighted 

model 2

PF1×LY – – – – – –

PF2×LY –0.028 (0.005)* –0.025 (0.005)* –0.026 (0.005)* –0.035 (0.006)* –0.028 (0.005)* –0.023 (0.007)*

PF3×LY –0.080 (0.005)* –0.080 (0.005)* –0.080 (0.005)* –0.093 (0.006)* –0.086 (0.005)* –0.073 (0.007)*

RP1×LY – – – – – –

RP2×LY 0.008 (0.005) –0.011 (0.004)* –0.012 (0.004)* –0.014 (0.005)* –0.011 (0.005)* –0.004 (0.006)

RP3×LY 0.009 (0.006) † † † † †

RP4×LY –0.035 (0.005)* † † † † †

RP5×LY –0.047 (0.006)* –0.053 (0.005)* –0.054 (0.005)* –0.059 (0.006)* –0.057 (0.006)* –0.050 (0.008)*

RE1×LY – – – – – –

RE2×LY –0.016 (0.006)* –0.006 (0.005) –0.006 (0.005) –0.008 (0.005) –0.006 (0.005) –0.009 (0.007)

RE3×LY 0.013 (0.006) † † † † †

RE4×LY –0.013 (0.006) † † † † †

RE5×LY –0.048 (0.005)* –0.052 (0.005)* –0.051 (0.005)* –0.052 (0.006)* –0.058 (0.006)* –0.051 (0.008)*

BP1×LY – – – – – –

BP2×LY –0.028 (0.006)* –0.026 (0.005)* –0.027 (0.005)* –0.034 (0.006)* –0.030 (0.005)* –0.018 (0.007)*

BP3×LY –0.027 (0.006) † † † † †

BP4×LY –0.096 (0.005)* –0.092 (0.005)* –0.091 (0.005)* –0.106 (0.006)* –0.101 (0.005)* –0.085 (0.007)*

BP5×LY –0.127 (0.006)* –0.129 (0.006)* –0.128 (0.006)* –0.149 (0.006)* –0.138 (0.006)* –0.123 (0.008)*

MA1×LY – – – – – –

MA2×LY –0.002 (0.005) –0.019 (0.005)* –0.019 (0.005)* –0.016 (0.006)* –0.019 (0.005)* –0.018 (0.007)*

MA3×LY –0.020 (0.006)* † † † † †

MA4×LY –0.058 (0.005)* –0.058 (0.005)* –0.059 (0.005)* –0.063 (0.005)* –0.058 (0.005)* –0.059 (0.007)*

MA5×LY –0.112 (0.006)* –0.112 (0.005)* –0.114 (0.005)* –0.125 (0.006)* –0.120 (0.005)* –0.107 (0.007)*

MD1×LY – – – – – –

MD2×LY –0.028 (0.006)* –0.024 (0.005)* –0.024 (0.005)* –0.030 (0.006)* –0.028 (0.006)* –0.027 (0.008)*

MD3×LY –0.015 (0.006)* † † † † †

MD4×LY –0.112 (0.006)* –0.113 (0.005)* –0.112 (0.005)* –0.128 (0.006)* –0.125 (0.006)* –0.113 (0.008)*

MD5×LY –0.145 (0.006)* –0.148 (0.006)* –0.150 (0.006)* –0.168 (0.007)* –0.160 (0.006)* –0.148 (0.009)*

VT1×LY – – – – – –

VT2×LY –0.020 (0.006)* –0.019 (0.006)* –0.018 (0.006)* –0.017 (0.007)* –0.021 (0.006)* –0.022 (0.008)*

VT3×LY –0.044 (0.006)* –0.034 (0.005)* –0.035 (0.005)* –0.037 (0.006)* –0.036 (0.005)* –0.037 (0.007)*

VT4×LY –0.023 (0.006)* † † † † †

VT5×LY –0.082 (0.006)* –0.082 (0.006)* –0.083 (0.006)* –0.091 (0.006)* –0.088 (0.006)* –0.081 (0.008)*

SF1×LY – – – – – –

SF2×LY 0.005 (0.005) –0.021 (0.004)* –0.021 (0.004)* –0.021 (0.005)* –0.021 (0.005)* –0.024 (0.006)*

SF3×LY –0.017 (0.005)* † † † † †

SF4×LY –0.068 (0.005)* –0.072 (0.005)* –0.073 (0.005)* –0.082 (0.005)* –0.079 (0.005)* –0.065 (0.007)*

SF5×LY –0.083 (0.006)* –0.094 (0.005)* –0.093 (0.005)* –0.104 (0.006)* –0.100 (0.005)* –0.086 (0.007)*

LY 0.464 (0.012)* 0.473 (0.011)* 0.472 (0.011)* 0.537 (0.012)* 0.507 (0.011)* 0.452 (0.016)*

R2 0.167 0.164 0.164 0.196 0.179 0.154

No. of choice 
set responses

33 800 33 800 33 430 26 950 30 650 33 800

Note: BP = bodily pain, LY = life years, MA = mental health — anxiety, MD = mental health — depression, PF = physical functioning, RE = role emotional, RP = role 
physical, SE = standard error, SF = social functioning, VT = vitality.
*Coefficient for the VR-12-related attribute is statistically different from the coefficient of the attribute level above, at the 5% level of significance. For the life-years attribute, 
the coefficient is statistically different from 0 at the 5% level of significance.
†Attribute levels are combined to overcome the directional inconsistencies observed in model 1. For example, in model 3, SF2 and SF3 have the same disutility (–0.021).
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Anchored values
Figure 2 shows the anchored value sets produced by all 
models; the corresponding coefficients are presented in 
Appendix 1, Appendix Table 4. The anchored values for each 
attribute level of model 6 are provided in Table 3. These 
results provide the means to calculate health utility values for 
all health states defined by the classification system. The 
health utility values for model 6 ranged from 1.000 (no 
impairment on any attribute) to –0.589 (the worst level of 
impairment on all attributes); 5.9% of the health states had 
values less than or equal to 0. The distribution of health utility 
values for model 6 is shown in Figure 3. 

Interpretation

In this study, we developed a value set for the VR-12 based 
on the preferences of the Canadian general public. We sug-
gest use of model 6 (Table 3) because it has consistently 
ordered levels, is based on the preferences of all respondents 
and is weighted to the demographic characteristics of the 
Canadian population. Further information and tools to 
facilitate the scoring of health utility values from VR-12 
responses is available on the study website (www.bcpcm.ca/
resources/VR-12/).

Many preference-based, patient-reported outcome measures 
are available for use,1 and 1 previous study has estimated 

health utility values for the VR-12 (based on a mapping exer-
cise using values from the United Kingdom).29 Although 
there are myriad reasons why value sets differ across different 
preference-based instruments, recent studies in Canada and 
the UK have been consistent in identifying pain and mental 
health items as being associated with the largest utility decre-
ments.11,23,25 In the UK value set for the SF-6Dv2, the most 
severe level of pain had a disutility of 0.620,23 compared with 
0.272 in the current study. The difference in magnitude is 
likely related to the items used in the respective studies, with 
the SF-6Dv2 using the SF-36v2 pain severity item,21 whereas 
the single pain item in the VR-12 is framed around interfer-
ence “with your normal work.”

We recognize that there is no “best” preference-based 
patient-reported outcome measure, and health utility values 
across instruments are expected to differ,30,31 something that is 
reflected in Canadian guidelines for the conduct of economic 
evaluation.5 Instead, researchers are required to consider the 
relative merits of the available options for the evaluative pur-
pose being pursued. For example, anxiety and depression, 
which are combined in a single item in the EQ-5D instru-
ments, have been shown to be valued differently.32 The Can
adian value set for the VR-12 separates anxiety from depres-
sion, meaning that it may better reflect changes in health 
outcome attributable to interventions that improve one but 
not the other. This is a context-specific empirical question 
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Table 3: Anchored disutility values for each attribute level of the preferred model (model 6)*

Attribute Level and level description† Value (95% CI)‡

PF PF1: Moderate activities are not limited at all 0 (0)

PF2: Moderate activities are limited a little 0.052 (0.021 to 0.083)

PF3: Moderate activities are limited a lot 0.161 (0.130 to 0.192)

RP RP1: Accomplish less than you would like as a result of your physical health none of the time 0.000 (0.000 to 0.000)

RP2: Accomplish less than you would like as a result of your physical health a little of the time 0.010 (–0.018 to 0.038)

RP3: Accomplish less than you would like as a result of your physical health some of the time 0.010 (–0.018 to 0.038)

RP4: Accomplish less than you would like as a result of your physical health most of the time 0.010 (–0.018 to 0.038)

RP5: Accomplish less than you would like as a result of your physical health all of the time 0.111 (0.078 to 0.143)

RE RE1: Accomplish less than you would like as a result of your emotional problems none of the time 0 (0)

RE2: Accomplish less than you would like as a result of your emotional problems a little of the time 0.019 (–0.009 to 0.048)

RE3: Accomplish less than you would like as a result of your emotional problems some of the time 0.019 (–0.009 to 0.048)

RE4: Accomplish less than you would like as a result of your emotional problems most of the time 0.019 (–0.009 to 0.048)

RE5: Accomplish less than you would like as a result of your emotional problems all of the time 0.113 (0.082 to 0.145)

BP BP1: Pain does not interfere with your normal work 0 (0)

BP2: Pain interferes with your normal work a little bit 0.040 (0.009 to 0.070)

BP3: Pain interferes with your normal work moderately 0.040 (0.009 to 0.070)

BP4: Pain interferes with your normal work quite a bit 0.187 (0.157 to 0.218)

BP5: Pain interferes with your normal work extremely 0.272 (0.237 to 0.307)

MA MA1: Feel calm and peaceful all of the time 0 (0)

MA2: Feel calm and peaceful most of the time 0.040 (0.009 to 0.070)

MA3: Feel calm and peaceful some of the time 0.040 (0.009 to 0.070)

MA4: Feel calm and peaceful a little of the time 0.130 (0.102 to 0.159)

MA5: Feel calm and peaceful none of the time 0.237 (0.206 to 0.267)

MD MD1: Feel downhearted and blue none of the time 0 (0)

MD2: Feel downhearted and blue a little of the time 0.061 (0.027 to 0.094)

MD3: Feel downhearted and blue some of the time 0.061 (0.027 to 0.094)

MD4: Feel downhearted and blue most of the time 0.249 (0.217 to 0.281)

MD5: Feel downhearted and blue all of the time 0.326 (0.291 to 0.362)

VT VT1: Have a lot of energy all of the time 0 (0)

VT2: Have a lot of energy most of the time 0.048 (0.013 to 0.083)

VT3: Have a lot of energy some of the time 0.081 (0.051 to 0.112)

VT4: Have a lot of energy a little of the time 0.081 (0.051 to 0.112)

VT5: Have a lot of energy none of the time 0.179 (0.145 to 0.213)

SF SF1: Health interferes with social activities none of the time 0 (0)

SF2: Health interferes with social activities a little of the time 0.053 (0.026 to 0.080)

SF3: Health interferes with social activities some of the time 0.053 (0.026 to 0.080)

SF4: Health interferes with social activities most of the time 0.143 (0.115 to 0.172)

SF5: Health interferes with social activities all of the time 0.191 (0.162 to 0.219)

Note: BP = bodily pain, CI = confidence interval, MA = mental health — anxiety, MD = mental health — depression, PF = physical functioning, RE = role emotional, RP = 
role physical, SF = social functioning, VT = vitality.
*For illustration, the estimated health utility value for health state 34454212 = 0.294 (i.e., 1 [full health] – 0.161 [PF3] – 0.010 [RP4] – 0.019 [RE4] – 0.272 [BP5] – 0.130 
[MA4] – 0.061 [MD2] – 0.000 [VT1] – 0.053 [SF2]). Details for handling “a good bit of the time” VR-12 responses are provided in Appendix 2 (see footnote). 
†Text in italic indicates the information that was varied in the description of health profiles (Figure 1). 
‡Reported to 3 decimal places.
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and highlights the need for comprehensive comparative 
psychometric evaluation of the new classification system and 
value set (i.e., compared with other preference-based, patient-
reported outcome measures).

Another empirical question is whether health state values 
from patient populations would differ from those elicited 
from the general public,33 and whether the use of societal 
preferences undervalues the quality of life of people with 
health conditions and disabilities.34,35 The approach taken in 
this study — elicitation of societal preferences — reflects the 
explicit expectations detailed in national guidelines for the 
economic evaluation of health technologies.5–7

Limitations
Preference elicitation tasks, such as discrete-choice experi-
ments, are cognitively challenging,36,37 which can introduce 
bias into the sample and the subsequent responses and results. 
To mitigate the potential of such biases, we used cognitive 
interviews and pilot testing in designing our discrete-choice 
experiment, and we employed novel methods to simplify the 
task (Appendix 1). Such methods have been used successfully 
in other discrete-choice studies.19,37 

Although our results showed some inconsistencies, these 
were resolved by combining adjacent levels. We do not know 

if these inconsistencies were a result of the choice sets pre-
sented (i.e., a “real” inconsistency), participants’ lack of 
comprehension of or attention to the task, or merely ran-
dom. Regardless of the reason, a methodologic priority is to 
advance the design of preference elicitation tasks to address 
issues of inclusivity. Such advances must extend beyond 
recognition of individuals with lower cognitive abilities.36 

Our study included the preferences of more Canadians 
than any other Canadian value set, yet it cannot be said to 
have explored preferences that reflect the full diversity of the 
population. For example, we did not include French speakers 
in the cognitive interview phase, and only 8.3% of the sample 
chose to complete the French version of the survey. 

Our sample, recruited from a consumer research panel to 
complete an online survey, likely had higher literacy skill 
levels than the general population.

Conclusion
Health utility values reflecting Canadian preferences can now 
be generated from VR-12 responses. The new scoring algo-
rithm provides a means to make further use of existing data 
sets, as well as an alternative to the HUI and EQ-5D instru-
ments for the estimation of QALYs in economic evaluations 
involving primary data collection.
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