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The Use of Generic Patient-Reported Outcome Measures in Emergency
Department Surveys: Discriminant Validity Evidence for the Veterans
RAND 12-Item Health Survey and the EQ-5D
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A B S T R A C T
Objectives: This study aimed to compare discriminant validity evidence of 2 generic patient-reported outcome measures
(PROMs), the Veterans RAND 12-Item Health Survey (VR-12) and level 5 of EQ-5D (EQ-5D-5L), for use in emergency
departments (EDs).
Methods: Data were obtained via a cross-sectional survey of 5876 patients in British Columbia (Canada) who completed a
questionnaire after visiting an ED in 2018. We compared the extent to which the VR-12 and the EQ-5D-5L distinguished
among groups of ED patients with different levels of comorbidity burden and self-reported physical and mental or
emotional health status. Multivariable logistic regression was used to evaluate the ability of the 2 PROMs to identify
patients presenting with a mental health (MH) condition.
Results: All the measures produced small effect sizes (ESs) for discriminating comorbidity levels (R2 range: 0.00 [VR-12 mental
component summary {MCS}] to 0.10 [VR-12 physical component summary score]). The EQ-5D visual analog scale offered the
largest ES for discriminating self-reported physical health (R2 = 0.48), whereas the MCS, the VR-12 MH domain, and the EQ5D-5L anxiety/depression dimension had the largest ESs for discriminating self-reported mental or emotional health
(R2 = 0.42, 0.40, and 0.38, respectively). The MCS produced a medium ES (R2 = 0.42) along with the VR-12 utility score
(R2 = 0.27) compared with the EQ-5D-5L index (R2 = 0.19). Having a MH condition was predominantly identiﬁed by the
MCS (Pratt index = 0.56).
Conclusions: The VR-12 PROM provides a more comprehensive measurement of MH than the EQ-5D-5L, which is important to
inform healthcare service needs for patients who present in EDs with MH challenges.
Keywords: comorbidity, discriminant validity, EQ-5D, Veterans RAND 12-Item Health Survey.
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Introduction
Emergency departments (EDs) provide critical ﬁrst-line
healthcare for a broad spectrum of patients in need of urgent
care.1 The past decade has seen increased workload and overcrowding in EDs.2,3 In the current fast-paced nature of patient
management, patient-reported signs and symptoms may often be
overlooked.4 One way to efﬁciently capture patients’ perspective
of health is through the use of patient-reported outcome measures (PROMs). Two widely used generic PROMs (ie, not condition
speciﬁc) that have potential for routine collection and use in EDs
are the Veterans RAND 12-Item Health Survey (VR-125,6) and level
5 of EQ-5D (EQ-5D-5L7).8 The VR-12 (derived from the 12-Item
Short Form Health Survey [SF-12]9) includes 12 items, which are
summarized into a physical component summary (PCS) and
mental component summary (MCS) scores for the measurement
of physical and mental health (MH).6 The EQ-5D is a family of

instruments that use a preference-based descriptive system for
valuing health by deriving a utility score from individuals’ responses to 5 questions measuring severity in mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression.10
Previous studies have shown that the EQ-5D and the VR-12
(along with SF-12) have been used to discriminate between patients with different severity levels of chronic conditions (eg,
arthritis, pain, cardiovascular, and cancer11-15) and MH.16 These
ﬁndings showed that these instruments were not interchangeable.
For example, the SF-12 component scores were able to differentiate patients with and without chronic conditions when similar
patients reported no problems on the EQ-5D dimensions,12,14,15
suggesting that the SF-12 might be more suitable for measuring
the health of populations with morbidity. For MH, both the EQ-5D
and the SF-6D (preference-based measure derived from the SF-12)
discriminated between severity subgroups, with slightly larger
health gains for the EQ-5D for subgroups with the highest severity
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of MH problems,16 yet no studies have examined discriminative
validity evidence of the VR-12 and the EQ-5D-5L speciﬁcally in the
ED context. Evidence on discriminant validity can help inform the
selection of a PROM and the interpretation of its scores for
patient-centered decision making within the ED population.
Although both the VR-12 and the EQ-5D have widely been
used to assess health burden of general populations,14,15 they are
fundamentally different from a theoretical perspective. As part of
the “SF family of instruments” (including versions 1 and 2 of the
SF-36 and SF-12), the VR-12 is based on psychometric measurement theory for obtaining summary scores based on responses
from individuals to multiple questions about the presence, frequency, or intensity of their physical and MH status. Responses to
individual questions are then aggregated to create a global summary scale. Psychometric health measures have been widely used
to assess treatment outcomes and to compare the effectiveness
and performance of healthcare programs and delivery systems.17
In contrast, the EQ-5D is based on economic utility theory,
which is designed to facilitate the calculation of quality adjusted
life-years required for conducting cost-utility analysis and to help
with resource allocation decisions.18 A utility is a speciﬁc type of
health assessment that ranges from 0 (anchored to dead) to 1
(anchored as complete health) with values , 0 indicating a health
state worse than dead. The health states are determined from
individuals’ responses to 5 questions about the severity of
particular health dimensions. Each health state is then assigned a
utility value, which conceptually reﬂects societal preferences for
different health states based on the different levels of risk that
people in a general population are willing to take to reach a better
health status.19
As part of an initiative to enhance public accountability and to
support local and system level quality improvement, the British
Columbia (BC) Ofﬁce of Patient-Centred Measurement implements provincially coordinated sector surveys, including in the ED
sector in BC. The more recent 2018 ED Sector Survey marks the
ﬁrst time that generic PROMs, such as the VR-12 and the EQ-5D,
were included in data collection.20 These data offer a unique opportunity to examine how well the VR-12 can discriminate among
patients who present to EDs, how it compares with the EQ-5D-5L,
and how the summary scores of these instruments perform in
assessing the health burden in the ED population. Accordingly, the
overarching goal of this research was to compare the distributions
of the summary scores and the discriminant validity evidence for
the VR-12 and EQ-5D-5L instruments with respect to indicators of
both physical and MH status. In particular, our objectives were to
compare their distributional properties, concordance, and ability
to discriminate among groups of patients differentiated by levels
of comorbidity burden, self-reported physical and mental or
emotional health status, and having a MH condition.

Methods
Data Sources
This was a secondary analysis of cross-sectional data from the
2018 ED Sector Survey21 in BC, Canada. The data were provided by
the BC Ofﬁce of Patient-Centred Measurement, which is mandated
by the BC Ministry of Health and the 7 health authorities to both
measure and monitor the quality and safety of the healthcare
system in the province from the perspective of those who receive
services. A full description of the recruitment and data collection
process is published elsewhere.20 Patients were recruited from
across the 108 BC EDs between January 1 and March 31, 2018.
Census samples (survey invitations sent to all discharged patients)
were conducted for facilities with fewer than 350 ED discharges
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whereas all other facilities were simple randomly sampled to
achieve a balanced number of completions from each facility. All
patients selected were contacted within 3 weeks after discharge
from the ED to reduce recall bias. Patients were recruited by an
invitation letter and the surveys were completed either by phone
interview (with a surveyor specialized in administering health
study surveys) or online (by self-logging onto the study URL using
their unique survey ID provided in the invitation letter). Although
more than 99% of the sample of participants completed the
questionnaire in English, there was an option for non-English
speakers to complete in a different language (including French,
German, Spanish, Chinese [traditional or simpliﬁed], and Korean)
with a surveyor who was ﬂuent in the preferred language. From
this original patient recruitment (N = 43 887), a total of 15 604
patients (35.6%) completed the survey. To obtain comprehensive
comorbidity information, respondents were linked to the National
Ambulatory Care Reporting System (NACRS),22 a data ﬁle from 29
EDs that reported data to NACRS, resulting in a total of 8063
patients.

Measures
The VR-12 includes items with 3- to 6-point response options
(eg, all of the time to none of the time) and is derived from the
Veterans RAND 36 Item Health Survey, which was adapted from
the RAND Short-Form 36 Version 1.0 (see website: https://www.
bu.edu/sph/about/departments/health-law-policy-and-managem
ent/research/vr-36-vr-12-and-vr-6d/).5,6 The 12 items were
selected based on the most effective approximations of the 8
domain scores without administering the additional 24 questions.
These domain scores include physical functioning (PF), role limitations due to physical problems, bodily pain, general health (GH)
perceptions, energy and vitality, social functioning, role limitations due to emotional problems, and MH. For this study, the VR12 questions asked patients to reﬂect on a 1-week recall period.
PCS and MCS scores were transformed to a t-score metric with a
mean of 50 and a standard deviation of 10 based on 2019 Canadian
norms.23 Mode effect adjustments were applied to account for
social desirability bias resulting from phone versus online survey
completion. In addition, the VR-12 utility score was obtained
based on responses to 8 of the VR-12 items24 and generated based
on the Canadian general population preferences ranging
from 20.59 for worst to 1.0 for best health states.23
The EQ-5D-5L is a preference-based descriptive system that
provides a utility score based on a single question for mobility,
self-care, usual activities, pain/discomfort, and anxiety/depression
dimensions and includes a visual analog scale (VAS) (EuroQol VAS
[EQ-VAS]) using a vertical scale ranging from 0 to 100 (worst to
best imaginable) (see website: https://eq-5d-demo.euroqol.
org/?).10 The EQ-5D initially had 3 levels and was revised to 5
response levels (5L): 1 (“no problems”), 2 (“slight problems”), 3
(“moderate problems”), 4 (“severe problems”), and 5 (“extreme
problems”) to describe greater range of health status.10 The EQ5D-5L describes 3125 distinct health states, with 11111 representing the best and 55555 the worst possible health states. The
EQ-5D-5L index scores were calculated using a health utility algorithm based on the Canadian general population preferences,
which ranged from 20.15 (worst) to 0.95 (best health state).25
Comorbidities were assessed using the Charlson comorbidity
index (CCI) as a proxy measure of the patients’ overall disease
burden.26 The CCI assesses the comorbid status of patients based
on 17 conditions in the International Classiﬁcation of Diseases,
with each condition adjusted for the relative risk of 1-year mortality. Patients were classiﬁed into 4 groups based on the above
administrative health data sources: no comorbidity (CCI score = 0),
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mild (CCI scores of 1-2), moderate (CCI scores of 3-4), and severe
(CCI scores $ 5).
Physical and mental or emotional health status were measured
using 2 items that were not part of the PROMs. One item from the
ED Patient Experiences with Care27 asked “In general, how would
you rate your overall physical health?”; the other from a global
rating question28 “In general, how would you rate your overall
mental or emotional health?” Responses were provided on 5point scale from “excellent” to “poor.” An indicator of having a
MH condition was derived based on the Canadian Emergency
Department Information System classiﬁcation of presenting
complaints for MH problems and substance use29 (supplemented
with diagnosis of depression from the linked data set).30 Sociodemographic variables included age, gender, highest level of education, and ethnicity.
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attained an alpha level of 0.1 and change in parameter estimates
was greater than 20% (only ethnicity was removed). Initial variables not selected for the original multivariate model were then
reintroduced to determine whether there were substantial
changes (. 20%) in any of regression coefﬁcients. ESs were based
on Pratt index,38 which quantiﬁes the relative contributions of
each variable to the overall explained variance of the multivariable
logistic regression model (based on likelihood-ratio R-squared).
We hypothesized that the VR-12 summary and utility scores as
well as the EQ-5D-5L index score and VAS would be lower with
higher levels of comorbidity burden. We expected the VR-12
summary and utility scores as well as the EQ-5D-5L index score
and VAS to be higher in patients with higher ratings of physical
and mental or emotional health status. Finally, because of greater
coverage of the items, we expected the VR-12 to better discriminate patients having a MH condition than the EQ-5D-5L.

Statistical Analysis
All data sources were housed within the Secure Research
Environment of Population Data BC (a multiuniversity data
resource that offers researchers a centralized secure location for
the access and processing of large collections of health data).
Statistical analyses were conducted using R statistical software
version 4.1.2 (R Foundation for Statistical Computing, Vienna,
Austria)31 for preparing the data, SAS statistical software version
9.4 (SAS Institute Inc, Cary, NC)32 for calculating the CCI, and
Mplus statistical software version 8.3 (Muthén & Muthén, Los
Angeles, CA)33 for multiple imputation and modeling.
From the linked NACRS cohort (n = 8063), patients who did not
complete any items in the VR-12 or the EQ-5D were excluded (n =
2187) for a total of 5876 patients. Descriptive statistics were
computed with means and standard deviations or frequency
counts and percentages. To address missing data (3.2% total),
multiple imputation (Bayesian estimation method) was used with
clustering at the facility level to account for correlation among
patients. Auxiliary variables included sociodemographic and survey items to increase the accuracy of the imputed values. Based on
recommendations,34 20 imputed data sets were created for
analyses.
The distributional properties were assessed using the scatterplot and histograms whereas Spearman correlational analyses
were used to assess concordance between the VR-12 (domains,
PCS, MCS, and utility) and the EQ-5D-5L (dimensions, index, and
VAS) scores to account for ordinal/nonnormal data (eg, dimensions of the EQ-5D-5L). Discriminant validity of the VR-12
(domains, PCS, MCS, and utility) and the EQ-5D-5L (dimensions,
index, and VAS) scores was assessed based on “known-groups”
comparisons to examine the extent each instrument distinguished
between patients based on the level of comorbidity burden (not
reported, mild, moderate, severe) and self-reported physical and
mental or emotional health status (poor, fair, good, very good, and
excellent). Ordinal logistic regression was used to compare the
groups clustered by facility35 and obtain effect sizes (ESs)
describing the magnitudes of differences based on the pseudo Rsquared, with ES interpreted as small (0.10), medium (0.30), and
large (0.50) based on Cohen’s criterion.36
To further examine discriminant validity with respect to MH
concerns, multivariable logistic regression was conducted to
compare the extent to which the 2 measures explain variation in
MH conditions. Summary scores and demographics (gender, age,
ethnicity, education, CCI) were selected following recommended
purposeful variable selection approach.37 Variables having a univariate test at the alpha cutoff of 0.25 were initially included in the
multivariate analysis. In the iterative process of variable selection,
covariates were retained for the ﬁnal multivariable model if they

Results
The average age of the respondent sample was 57.4 years (SD
19.9). Most were white (70.1%) and women (54.7%). The sample had
some level of college education and a few reported severe comorbidity burdens. For 5836 of the respondents (99.3%), the surveys
were administered in English whereas the rest (40 respondents;
0.7%) were administered in other languages (see Table 1).
The stacked bar graphs show the distributions of the VR-12
items (see Appendix 1 Fig. 1 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2022.07.016) and the EQ-5D-5L

Table 1. Patients’ characteristics.
Variables

Total
(n = 5876, 100%) f (%)

Age (n = 5872), mean (SD)

57.4 (19.9)

13-17

149 (2.5)

18-64

3314 (56.4)

$ 65

2409 (41.0)

Ethnicity (n = 5876)
White
Asian
Indigenous
Other

3925 (66.8)
868 (14.8)
324 (5.5)
759 (12.9)

Gender (n = 5872)
Women

3217 (54.7)

Highest level of education (n = 5638)
, High school
High school
College
Undergraduate
Postgraduate
CCI (n = 5876), mean (SD)
0 (no documented comorbidities)
1-2 (mild)
3-4 (moderate)
$ 5 (severe)

1096 (18.7)
1348 (23.9)
1529 (27.1)
966 (17.1)
699 (12.4)
1.0 (2.0)
3909 (66.5)
1085 (18.5)
518 (8.8)
364 (6.2)

English version instrument administration

5836 (99.3)

Non-English instrument administration

40 (0.7)

Note. f indicates frequency. Asian included South Asian, Southeast Asian,
Chinese, Korean, and Japanese. Other ethnicity included Latin American, black,
multiple ethnicity and other ethnicity, prefer not to answer, or do not know.
CCI indicates Charlson comorbidity index.
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Figure 1. Violin plot of the VR-12 summary and domain scores.
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Note: based on 20 imputed data sets. BP indicates bodily function; GH, general health; MCS, mental component summary; MH, mental health; PCS, physical component
summary; RE, role emotional; RF, role functioning; RP, role physical; SF, social functioning; VR-12, Veterans RAND 12-Item Health Survey; VT, vitality.

patients who presented to BC EDs predominantly experienced
physical rather than mental impairments. In general, the PCS and
MCS were relatively normally distributed (mean [SD] = 41.29
[12.79], range = 5.25-71.17; skewness = 20.39 and kurtosis = 20.78
for PCS; mean [SD] = 51.79 [10.18], range = 8.02-73.65;
skewness = 20.94 and kurtosis = 0.49 for MCS), with some outliers
observed at the lower end for MCS. Among the 8 domain scales, the
role limitations due to physical problems had the broadest interquartile range whereas the GH had the highest range.

responses (see Appendix 1 Fig. 2 in Supplemental Materials found
at https://doi.org/10.1016/j.jval.2022.07.016). For the VR-12 items,
a third of patients reported poor or fair GH (34%), and more than
half reported MH challenges (eg, 53% feeling energetic only some
to none of the time). For the EQ-5D-5L items, most patients
(ranging from 65% to 91%) reported having no to slight problems
for all items.
Figure 1 illustrates the distributions of the VR-12 summary and
domain scores. The PCS was lower than the MCS, indicating that

Table 2. VR-12 and EQ-5D-5L correlations.
PCS
MCS

0.13

PF

0.86

MCS PF

RP

BP

GH

VT

SF

RE

MH

VR-12 Mobility Self- Usual Pain Anxiety EQ-5D-5L
utility
care act.
index

0.17

RP

0.84

0.31

0.68

BP

0.75

0.30

0.53

0.60

GH

0.61

0.35

0.51

0.48

0.40

VT

0.57

0.58

0.50

0.55

0.46

0.52

SF

0.48

0.68

0.44

0.54

0.46

0.40

0.52

RE

0.28

0.76

0.35

0.44

0.37

0.36

0.43

0.50

MH

0.21

0.85

0.26

0.34

0.36

0.36

0.51

0.53

0.53

VR-12
utility

0.73

0.65

0.69

0.73

0.72

0.54

0.71

0.75

0.58

0.68

Mobility

20.66 20.21 20.64 20.56 20.48 20.43 20.43 20.39 20.31 20.25 20.55

Self-care

20.46 20.24 20.45 20.44 20.38 20.31 20.32 20.36 20.31 20.24 20.48

0.49

Usual act. 20.70 20.32 20.64 20.68 20.57 20.46 20.52 20.52 20.39 20.35 20.68

0.63

0.54

Pain

20.63 20.29 20.51 20.53 20.69 20.42 20.43 20.41 20.33 20.34 20.60

0.53

0.38

0.57

Anxiety

20.18 20.63 20.23 20.27 20.29 20.33 20.39 20.44 20.55 20.62 20.50

0.22

0.31

0.23

0.33

EQ-5D-5L
index

0.71

0.44

0.66

0.67

0.66

0.52

0.57

0.57

0.49

0.48

0.76

20.75

20.57 20.79 20.82

20.54

EQ-VAS

0.60

0.39

0.54

0.55

0.46

0.64

0.56

0.46

0.39

0.41

0.62

20.50

20.38 20.55 20.49

20.37

0.62

Note. Based on Spearman correlation.
Act. indicates activities; BP, bodily function; EQ-5D-5L, level 5 of EQ-5D; EQ-VAS, EuroQol visual analog scale; GH, general health; MCS, mental component summary; MH,
mental health; PCS, physical component summary; PF, physical functioning; RE, role emotional; RF, role functioning; RP, role physical; SF, social functioning; VR-12,
Veterans RAND 12-Item Health Survey; VT, vitality.
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Figure 2. Relationship between the VR-12 utility and the EQ-5D-5L index score.
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Note: based on 20 imputed data sets. EQ-5D-5L indicates level 5 of EQ-5D; VR-12, Veterans RAND 12-Item Health Survey.

Concordance Between the VR-12 and the EQ-5D-5L
Between the 2 instruments, the highest correlation was for the
VR-12 utility score and the EQ-5D-5L index score (r = 0.76) (see
Table 2). The EQ-5D-5L index score had higher correlation with
the PCS (r = 0.71) than the MCS (r = 0.44), whereas the MCS had

higher correlation with the EQ-5D-5L anxiety/depression
(r = 20.63) than other dimensions (range: r = 20.21 [mobility]
to 20.32 [usual activity]). The EQ-VAS had higher correlations
with the GH domain, VR-12 utility score, and PCS (r = 0.64, 0.62,
and 0.60, respectively).

Figure 3. Discriminant validity effect sizes for comorbidity and physical and emotional health.

Effect size = pseudo R-squared based on logistic regression models. Error bars = 95% conﬁdence intervals. BP indicates bodily function; EQ-5D-5L, level 5 of EQ-5D; EQVAS, EuroQol visual analog scale; GH, general health; MCS, mental component summary; MH, mental health; PCS, physical component summary; PF, physical
functioning; RE, role emotional; RP, role physical; SF, social functioning; VR-12, Veterans RAND 12-Item Health Survey; VT, vitality.
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Table 3. Adjusted odds ratios for comparing patients with and without mental health conditions.
Variable

Has mental health
conditions (n = 377)

Has no
mental health
conditions
(n = 5499)

Bivariate OR
(95% CI)

Adjusted OR
(95% CI)

Pratt
index

Age, mean (SD)

49.20 (20.7)

57.98 (19.7)

0.98 (0.97-0.98)

0.98 (0.98-0.99)

0.12

Women, %

55.4

54.7

1.03 (0.85-1.26)

-

-

White, %

62.9

67.1

-

-

-

Asian, %

14.3

14.8

0.96 (0.68-1.37)

-

-

Indigenous, %

9.5

5.2

1.91 (1.32-2.78)

-

Other ethnicity, %

13.3

12.9

1.03 (0.78-1.38)

-

Less than high school, %

24.9

19.1

1.40 (1.14-1.73)

1.23 (0.94-1.60)

0.01

High school, %

22.8

24.0

0.94 (0.73-1.20)

0.85 (0.60-1.20)

College, %

28.4

27.0

-

-

0.00

Undergraduate, %

16.2

17.3

0.93 (0.69-1.25)

0.79 (0.58-1.09)

0.00

Postgraduate, %

7.7

12.7

0.57 (0.38-0.86)

0.66 (0.44-1.01)

0.01

CCI, mean (SD)

2.24 (2.3)

1.98 (2.0)

1.06 (1.02-1.10)

1.09 (1.05-1.13)

0.02

PCS, mean (SD)

42.25 (13.4)

41.22 (12.8)

1.01 (1.00-1.02)

1.02 (1.00-1.04)

0.03

MCS, mean (SD)

42.58 (12.3)

52.44 (9.7)

0.93 (0.92-0.93)

0.93 (0.91-0.95)

0.56

VR-12 utility, mean (SD)

0.47 (0.4)

0.64 (0.3)

0.19 (0.14-0.25)

2.55 (1.02- 6.39)

0.00

EQ-5D-5L index, mean (SD)

0.67 (0.3)

0.78 (0.2)

0.12 (0.07-0.18)

0.12 (0.05-0.26)

0.24

-

Note. Adjusted model R-square = 21%.
CI indicates the 95% conﬁdence interval; CCI, Charlson comorbidity index; EQ-5D-5L, level 5 of EQ-5D; MCS, mental component summary; OR, odds ratio; PCS, physical
component summary.

Further comparison of the marginal distributions of the VR-12
utility and the EQ-5D-5L index score showed that the VR-12 utility
score was skewed to the right (mean [SD] = 0.63 [0.28],
range = 20.59 to 1.00; skewness = 21.29, kurtosis = 1.72) whereas
the EQ-5D-5L index score showed even more skewness and kurtosis (mean [SD] = 0.77 [0.20], range = 20.15 to 0.95; skewness =
2.42, kurtosis = 2.42) with most scoring near the perfect range
(mode = 0.95) (see Fig. 2). In contrast, the EQ-VAS was relatively
normally distributed (mean [SD] = 67.86 [20.37], range = 1-100;
skewness = 20.87, kurtosis = 0.46) (not shown).

Discriminant Validity of VR-12 and EQ-5D-5L
Patients with a higher comorbidity burden had lower VR-12
domain, summary, and utility scores and more problems on the
EQ-5D-5L dimensions with lower EQ-5D-5L index and VAS scores
(see Fig. 3 and Appendix 1 Tables 1-3 in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2022.07.016 for details).
Across the groups deﬁned by severity of comorbidity burden,
the ESs for the VR-12 summary scores were 0.10 for the PCS and
0.00 for the MCS, whereas the utility score was 0.04. The ESs for
the VR-12 domain scores ranged from 0.00 (MH) to 0.10 (PF). The
ES for the EQ-5D-5L index score was 0.04 and the VAS score was
0.07. The ESs for the EQ-5D-5L dimensions ranged from 0.00
(anxiety/depression) to 0.07 (mobility).
Across the groups deﬁned by different levels of physical health,
the ESs for the VR-12 summary scores were 0.42 for the PCS and
0.13 for the MCS, whereas the utility score was 0.37. The ESs for
the VR-12 domain scores ranged from 0.14 (MH) to 0.61 (GH). The
ES for the EQ-5D-5L index score was 0.37 and for the VAS score
was 0.48. The ESs for the EQ-5D-5L dimensions ranged from 0.11
(anxiety/depression) to 0.28 (usual activities).

Across the groups deﬁned by different levels of mental or
emotional health, the ESs for the VR-12 summary scores were 0.05
for the PCS and 0.42 for the MCS, whereas the utility score was
0.27. The ESs for the VR-12 domain scores ranged from 0.06 (PF) to
0.40 (MH). The ES for the EQ-5D-5L index score was 0.19 and the
VAS score was 0.20. The ESs for the EQ-5D-5L dimensions ranged
from 0.06 (mobility and self-care) to 0.38 (anxiety/depression).
Variable importance ES based on multivariable logistic
regression revealed that most of the explained variance (21%)
could be attributed to the MCS (Pratt index = 0.56), followed by
the EQ-5D-5L index score (0.24), adjusted for age, education, and
CCI (see Table 3).

Discussion and Conclusion
To the best of our knowledge, this is the ﬁrst study to compare
ﬁndings arising from the use of the VR-12 and the EQ-5D-5L in
EDs. We found that the EQ-5D-5L index score was more strongly
correlated with the VR-12 PCS than the MCS, whereas only the EQ5D-5L anxiety/depression dimension was strongly correlated with
the MCS compared with the rest of the EQ-5D-5L dimensions. This
result suggests that the EQ-5D-5L predominantly measures
physical health status and, to a lesser extent, MH status. We also
found the VR-12 component summary and utility scores to be
more normally distributed than the EQ-5D-5L index score, which
was mostly in the perfect score range, and suggest a ceiling effect.
The discriminant validity results showed that the ESs for both the
VR-12 PCS and the EQ-5D-5L index scores were small for
discriminating comorbidity levels whereas the EQ-VAS showed a
large ES for discriminating different levels of physical health.
Nevertheless, the VR-12 MCS was found to be more effective than
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the EQ-5D-5L index score in discriminating between patients with
different levels of self-reported mental or emotional health status
and having a MH condition.
There may be several reasons for the observed differences
between the 2 instruments. The VR-12 captures 8 health dimensions that assess the impact of or the interference with activities of daily life, whereas the EQ-5D-5L measures the level of
severity for 5 dimensions (each based on a single item). In the
assessment of MH, the VR-12 MCS is comprised of 4 domains
(total of 6 items) (role emotional [2 items], vitality [1 item], MH [2
items], social functioning [1 item]) with 3- to 6-point response
options (eg, all of the time to none of the time), whereas the EQ5D-5L index score has only 1 anxiety/depression item on a 5-point
scale (eg, no problem to extreme problem). Although the anxiety/
depression item on the EQ-5D-5L had high correlation with the
VR-12 MCS, an increase in the number of items to assess MH and
response options would lead to a more descriptive and sensitive
instrument. For example, a patient who might be a bit anxious
might indicate “no problem” on the EQ-5D-5L anxiety/depression
item, whereas on the VR-12 the same patient may indicate “a little
of the time” to the item asking “have you felt calm and peaceful?”
and “a little of the time” to the item “have you felt downhearted
and blue?.” In addition, the recall periods of the 2 instruments
differ; the VR-12 asks respondents to reﬂect on a past period of
time (in our study, we used a recall period of 1 week) and the EQ5D-5L asks respondents to rate their current level of health
“today.” Taken together, these differences may partly explain the
greater variability and lower ceiling effects of the VR-12 relative to
the EQ-5D-5L, which may in turn explain improved ability of the
VR-12 to discriminate among groups of patients differentiated by
levels of comorbidity burden, self-reported physical and, in
particular, mental or emotional health status, and having a MH
condition.
The EQ-5D-5L index score reﬂects the values that “society”
places on different health states (based on economic utility
theory) with negative values that theoretically correspond to
health states worse than dead, which may not entirely be
accounted for by measures of physical and MH concerns.39
Interestingly, the VR-12 utility score was able to discriminate
between patients with different levels of comorbidity burden
and physical health status comparable with the EQ-5D-5L index
score (and even better for mental or emotional health status). As
such, our ﬁndings suggest that even though the VR-12 was not
originally developed based on utility theory, the VR-12 utility
scores nonetheless provide results that are comparable with
those based on the EQ-5D-5L.
In addition to the discriminant validity evidence from this
study, other aspects of validity should be considered. Notably, the
content of the VR-12 results in a more comprehensive picture of
“mental or emotional health,” whereas the EQ-5D includes only a
single question about the severity of anxiety/depression.
Furthermore, because the VR-12 and the EQ-5D-5L yield different
(although related) information about respondent’s health (based
on different underlying measurement theories), clinicians, researchers, and policy makers are advised to consider the appropriateness of the information obtained from these PROMs40 for
their selection and use in ED settings.
A limitation of this study is that the patient-reported data
included in our analysis represented respondents from only 29 of
108 BC EDs (see Appendix 2 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2022.07.016). Although this may limit
generalizability of our results (given that this patient cohort may
differ from those that do not report NACRS data, such as smallvolume EDs in BC), the linkage allowed us to obtain comprehensive comorbidity information for each respondent. Another possible
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limitation and area for further research is how other ethnic groups
may have inﬂuenced the results of the study given that most of the
cohort was white. Finally, because the PROMs data are self-reported,
it is also possible that those who did not respond to either the VR-12
or the EQ-5D-5L may have reported better or worse MH; nonetheless, our analysis shows that these instruments are not interchangeable, particularly in distinguishing patients with selfreported emotional or MH status and having a MH condition.
Results of this analysis suggest that the EQ-5D-5L may be a less
descriptive and sensitive measure of MH status compared with
the VR-12. Thus, the use of the EQ-5D-5L in ED settings may result
in a less than optimal assessment of MH related concerns where
patients would more likely report “no problem” on the EQ-5D-5L,
which could lead to missed opportunities to intervene. The VR-12
is, therefore, recommended for use in EDs in which there is interest in identifying patient populations with MH challenges. Our
ﬁndings indicate these 2 measurement instruments are clearly not
interchangeable; this is important information for researchers,
healthcare decision makers, and policy makers to consider when
selecting a generic PROM for use in EDs.

Supplemental Material
Supplementary data associated with this article can be found in the
online version at https://doi.org/10.1016/j.jval.2022.07.016.
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