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Abstract

Purpose This study examines the EQ-5D-5L pain/discomfort dimension by drawing comparisons with five other pain and
discomfort items (pain severity, discomfort severity, pain frequency, discomfort frequency and pain interference) collected
in the Australian psychometric study for the EQ Health and Wellbeing instrument.

Methods Participants, recruited via a market research company, completed an online survey. Methods of analyses included
the assessment of descriptive statistics, variation in reporting patterns using chi-square tests and cross-tabulations, correla-
tion analyses, ordered univariate logistic regression, and discriminatory power analyses (Shannon index (H') and Shannon
Evenness index (J')).

Results Survey data from 514 participants were used. Compared with EQ-5D-5L pain/discomfort, there was a higher pro-
portion of respondents reporting some level of impairment on at least one of the pain severity and discomfort severity items
(74% versus 81%). Correlation with EQ-5D-5L pain/discomfort was strongest for pain severity (r=0.83) and weakest for
discomfort frequency (r=0.41); the same inferences were drawn for predictive ability. Adding any additional pain or discom-
fort items to the EQ-5D-5L increased the absolute informativity (H') but not the relative informativity (J'). When replacing
EQ-5D-5L pain/discomfort with separate pain and/or discomfort items — i.e., adding items to a modified ‘EQ-4D-5L'—
absolute informativity increased, while relative informativity increased only when pain interference and frequency-related
items (independently or in combination) were added.

Conclusion The EQ-5D-5L pain/discomfort dimension captures aspects of pain more than aspects of discomfort. Potential
reasons include the absence of descriptors or because pain is mentioned first in the composite item.

Keywords Pain - Pain measurement - Surveys and questionnaires - Quality of life - Quality-adjusted life years

Background

Pain is a complex and subjective experience that is influ-
enced by biological, psychological, and social factors [1].
Given its subjective nature, the measurement of pain poses
a number of challenges, with no two individuals’ experi-
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tive experiences of pain, patient-reported outcome meas-
ures (PROMs) have been developed that typically measure
several dimensions of pain, including intensity, frequency,
interference with functioning, and effects on general quality
of life [3]. Pain is also an ever-present domain in prefer-
ence-based measures (PBMs) of health-related quality of
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life (HRQoL), which are often used in economic evaluation
to guide resource allocation decisions in healthcare.

EQ-5D instruments are the most widely used and recom-
mended PBMs by national health technology assessment
agencies [4]. The three-level (EQ-5D-3L) and five-level
(EQ-5D-5L) versions of the EQ-5D comprise five single-
item dimensions: mobility, self-care, usual activities, pain/
discomfort and anxiety/depression [5, 6]. The composite
pain/discomfort dimension has three response choices (no,
moderate, extreme) in the EQ-5D-3L and five response
choices (no, slight, moderate, severe, and extreme) in the
EQ-5D-5L. Early in the initial development of an EQ-5D
instrument, items for pain and discomfort were merged to
reduce the number of health states to be valued, although
the developers acknowledged this may create ambiguity for
respondents [7]. Three previous studies have explored the
effects of splitting composite EQ-5D-5L dimensions (pain/
discomfort and anxiety/depression) with respect to self-
reported health [8—10], with two studies showing that the
pain/discomfort dimension was mainly used by respondents
to report pain.

Qualitative studies have shown that respondents consider
pain and discomfort to be separate constructs and combin-
ing them into a single question has implications for how
participants respond. For example, there is evidence that
individuals who have experienced discomfort in relation to
asthma rate their level of ‘pain or discomfort’ as low because
they did not have pain [11]. Another study found that hav-
ing discomfort was an inevitable consequence of pain but
not the other way around, with participants reporting levels
of discomfort (e.g., a sore waist or bloating) that did not
necessarily cause pain [12]. Moreover, among people living
in rural areas of China, pain has been shown to be associ-
ated with physical feeling, whereas the Chinese wording for
discomfort includes emotions, such as being unhappy [12].
These findings reflect concerns raised by members of the
EuroQol Group during the development phase of the EQ-5D,
particularly in terms of whether discomfort only relates to
physical disturbances [13]. While members of the EuroQol
Group associated discomfort primarily with itching, aches,
nausea, tiredness, dizziness, bloating, pins and needles and
ringing in ears [13], such descriptors are not explicitly men-
tioned in existing versions of EQ-5D instruments.

Recently, a new quality of life measure has been devel-
oped for use in economic evaluation, the EQ Health and
Wellbeing (EQ-HWB) instrument [14]. During the develop-
ment of the EQ-HWB, six countries (Argentina, Australia,
China, Germany, UK, and USA) were involved in the face
validity and psychometric testing stages of the project [15,
16]. This work resulted in two experimental versions of the
EQ-HWRB: a 25-item long version and a 9-item short version.
The short version is the classification system used for valua-
tion. The long version contains pain severity and discomfort
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severity items, each with five levels of response (no, mild,
moderate, severe, very severe), and pain frequency and dis-
comfort frequency items, also with five levels of response
(none of the time, only occasionally, sometimes, often, most
or all of the time). The short version measures pain severity
only. Compared with the EQ-5D-5L and EQ-5D-3L, other
distinguishing features of the EQ-HWB include the explicit
reference to physical pain and discomfort, and the use of
contextual examples for physical discomfort (e.g., “e.g., feel-
ing sick, breathless, itching (but not including pain)”).

It remains unclear what is captured by the single-item
pain/discomfort dimension of the EQ-5D-5L and how it
compares with other items that measure the frequency and
severity of pain and discomfort. The collection of EQ-5D-5L
data alongside other pain and discomfort items in the devel-
opment phases of the EQ-HWB provides an opportunity
to further explore the relationship between pain and dis-
comfort. The aim of this study was to provide a detailed
examination of the pain/discomfort dimension of the EQ-
5D-5L (hereafter EQ-5D-5L P/D) by drawing comparisons
with other pain and discomfort items. More specifically, our
research questions were:

1. Are there systematic differences in self-reported
responses to the EQ-5D-5L P/D and other pain and dis-
comfort items?

2. To what extent is the information measured by other
pain and discomfort items captured by the EQ-5D-5L
P/D dimension?

3. What is the discriminatory power of the EQ-5D-5L and
a modified ‘EQ-4D-5L’ (where EQ-5D-5L P/D has been
removed) with and without the addition of other pain
and discomfort items?

Methods
Data source

Data from the EQ-HWB psychometric study in Australia
were used [16]. Recruitment for the online survey was
facilitated by a market research company (Accent). The
recruitment strategy targeted individuals aged 18 years or
over, for one of the following groups: people experiencing
pain (including conditions such as back pain, arthritis, etc.);
people experiencing a mental health problem; people using
health care aids (e.g., wheelchair, cane, hearing aids); car-
ers; and a ‘healthy’ sample (based on having an EQ VAS
score greater than 80 and reporting no existing health con-
ditions). The aim was to recruit at least 100 participants
in each of these groups [16]. Survey completion provided
implied consent, and participants were reimbursed based on
their respective panel agreements. Median completion time
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of the survey was 17 min. Ethical approval for the study was
granted by the University of Technology Sydney Human
Research Ethics Committee (ref. ETH18-2507).

Survey data

The survey included demographic questions, 62 core items
to be assessed for inclusion in the EQ-HWB, the EQ-
5D-5L, the short Warwick-Edinburgh mental wellbeing
Scale (SWEMWBS) [17], the adult social care outcomes
toolkit (ASCOT) SCT4 [18], the assessment of quality
of life 8-dimension questionnaire (AQoL-8D) [19], and
additional items from the Australian arm of the EQ-HWB
psychometric study that performed well in the Australian
face validity study but were excluded by other international
teams. Three versions of the online survey were created with
block randomisation of the core items. While the EQ-5D-5L
appeared in-between the core items, all other instruments

Table 1 Details of the pain and discomfort items used in the study

and additional items appeared at the end. The six items
related to pain and discomfort that were explored in this
study are presented in Table 1. Since some EQ-HWB items
underwent minor wording modifications prior to finalis-
ing the instrument (e.g., the response option ‘some of the
time’ was changed to ‘sometimes’), we refer to pain and
discomfort items collected as part of the EQ-HWB psycho-
metric study rather than ‘EQ-HWB items’ throughout the
manuscript.

Data analyses

Descriptive statistics were used to describe sample char-
acteristics. The distributions of responses across the pain
and discomfort items were tabulated and displayed using
a stacked bar chart. Cross-tabulations was used to display
the distributions of responses by EQ-5D-5L P/D levels. We
hypothesised that the proportion of respondents reporting

Item Details of the item wording Response options
#1: Under each heading, please a a a a a
EQ'SD"SL tick the ONE box that best . b . b b
pain/discomfort | oo ribes your health TODAY. 1 ha\_/e no pain 1 ave slight I have _ 1 ave severe I have _extreme
or discomfort pain or moderate pain pain or pain or
PAIN / DISCOMFORT discomfort or discomfort discomfort discomfort
Pain severity #2: Please tick one box that a a a a a
best describes your experience T had no T had mild I had moderate I had severe I had very
over the last 7 days. physical pain physical pain physical pain physical pain | severe physical
pain
#3: Please tick one box that Q a a a a
best describes your experience T had no T had mild I had moderate I had severe I had very
Discomfort over the last 7 days: physical physical physical physical severe physical
. . X . discomfort discomfort discomfort discomfort discomfort
severity Physical discomfort is_for
example feeling like throwing
up, feeling breathless, itching
or other physical discomfort
but not including pain.
#4: Please tick one box to Q ] a Q a
indicate your answer for each None of the Only Some of the Often Most or all of
. question. Thinking about how time occasionally time the time
Pain frequency | 4005 have been over the last
7 days:
How often did you experience
physical pain?
#5: Please tick one box to a a a Qa Qa
Discomfort indice}te your answer for each None of the Only Some of the Often Most or all of
P question. Over the last 7 days: time occasionally time the time
requency
I had physical discomfort e.g.
feeling sick, breathless, itching
etc. (but not including pain).
#6: Please tick one box to a a u] Q a
indica}te your answer for each None of the Only Some of the Often Most or all of
Pain question. Thinking about how time occasionally time the time
interference things have been over the last
7 days:
How much did pain interfere
with your day to day life?
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some level of impairment (levels 2-5) on EQ-5D-5L P/D
will be lower than the proportion of respondents reporting
impairment on at least one of the pain severity and dis-
comfort severity items (chi-square test). This hypothesis
was based on work that showed respondents under-report
problems on the composite EQ-5D-5L P/D item [9].

The strength of relationships between the pain and dis-
comfort items and all five dimensions of the EQ-5D-5L
were assessed using Spearman’s rank correlation, with
correlations interpreted as weak (> 0.0-0.4), moderate
(>0.4-0.7), or strong (>0.7) [20]. For EQ-5D-5L P/D,
correlations were expected to be stronger with the sever-
ity-related items compared with those for the frequency-
related items and pain interference. We also expected the
strongest correlations between pain interference and the
EQ-5D-5L dimensions to be with usual activities and self-
care, given that this item does not assess pain per se but
interference with general function more broadly.

The extent to which the pain and discomfort items were
captured by EQ-5D-5L P/D were further investigated using
univariate ordered logistic regression analyses, where the
EQ-5D-5L P/D was included as the dependent variable.
Model fit was examined using pseudo R-squared and the
Likelihood Ratio (LR) Chi-Square test (H,=all regression
coefficients in the model are equal to zero). The coeffi-
cients produced are the ordered log-odds (logit) regression
coefficients. Standard interpretation of the ordered logit
coefficient is that for a one unit increase in the independent
variable, the dependent variable level (EQ-5D-5L P/D) is
expected to change by its respective regression coefficient
in the ordered log-odds scale.

To determine the discriminatory power of the EQ-
5D-5L with and without the addition of other pain and
discomfort items, the Shannon index (H') and the Shan-
non Evenness index (J') were used. Shannon’s H' (absolute
informativity) is an expression of informational richness
and reflects both informativity and evenness of the distri-
bution of responses across all possible health states. Shan-
non’s J' (relative informativity) adjusts for the theoretically
possible number of health states of the descriptive system,
capturing the evenness of a distribution only [21]. Both H’
and J' need to be considered when interpreting informativ-
ity. The Shannon indices were calculated for each pain or
discomfort item, separately, as well as for the EQ-5D-5L
profiles with and without another pain and discomfort
item. Based on the findings by Spronk and colleagues [22],
we hypothesised that the addition of a pain or discom-
fort item (any of the five items) to the EQ-5D-5L would
improve absolute informativity but not relative informa-
tivity. To assess whether any of the pain or discomfort
items capture more informativity than the EQ-5D-5L P/D,
we also calculated Shannon indices when replacing the
EQ-5D-5L P/D item with a pain or discomfort item (i.e.,
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adding items to a modified ‘EQ-4D-5L’), both frequency
items, or both severity items.

Result

Five hundred forty-one participants were recruited and
included in the analyses. Table 2 describes participant
characteristics, as well as mean scores for the standardized
instruments included in the survey. Figure 1 indicates a
similar distribution of responses for EQ-5D-5L P/D, pain
severity, and pain interference, although more respondents
provided the lowest level of response (level 5, “most or all
of the time”) for the pain interference item. Compared with
the items measuring pain, a greater proportion of respond-
ents reported level 1 (no problems/none of the time) on the
discomfort items. Differences were also observed between
the items referring to severity compared with those refer-
ring to frequency, where a higher proportion of respond-
ents reported the lowest level (level 5) on the respective
frequency item.

Table 3 shows the distribution of responses of the pain
and discomfort items, by EQ-5D-5L P/D level. Among the
133 respondents who reported ‘no problems’ on EQ-5D-5L
P/D, 76% and 72% reported no problems on ‘pain severity’
and ‘discomfort severity’, respectively; these proportions
fell to 49% and 61% for the two frequency items (‘pain fre-
quency’ and ‘discomfort frequency’, respectively). Similar
observations (i.e., higher proportions in the severity items
compared with the frequency items) are evident across all
matched levels with EQ-5D-5L P/D (i.e., level 1 with level
1, level 2 with level 2, etc.) for levels 1 to 4. Caution is
needed when interpreting patterns of responses for those
reporting ‘extreme problems’ on EQ-5D-5L P/D due to the
small sample size. The hypothesis that the proportion of
respondents reporting some impairment on EQ-5D-5L P/D
(74%) would be lower than the proportion of respondents
reporting impairment on at least one of the pain severity and
discomfort severity items was confirmed. The proportions of
respondents reporting impairment on the pain severity and
discomfort severity items were 78% and 66%, respectively;
the proportion reporting impairment on at least one of these
items was 81% (74% compared with 81%; X2 (1028)=6.44,
p=0.011).

Spearman correlations between the six pain and dis-
comfort items and all EQ-5D-5L dimensions are presented
in Table 4. Moderate to strong correlations were observed
between EQ-5D-5L P/D and all pain and discomfort
items. The hypothesis that stronger correlations would be
observed between EQ-5D-5L P/D and the severity-related
items (pain severity and discomfort severity) compared
with frequency-related items (pain frequency and discom-
fort frequency) was not confirmed. Instead, correlations
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Table 2 Description of the study sample

N=514

Age (years)—mean (SD) 49.9 (16.9)
Female 308 (59.9)
Born in Australia 424 (82.5)
Not of aboriginal or torres strait islander origin 489 (95.1)
Education beyond high school 385 (74.9)
Holding a degree 242 (47.1)
Marital status

Single 142 (27.6)

Separated/divorced 79 (15.4)

Widowed 26 (5.1)

Married/de facto 265 (51.6)

Prefer not to say 2(0.4)
Income

Under $20,000 95 (18.5)

$20,001-$50,000 230 (44.8)

$50,001-$80,000 77 (15.0)

Over $80,000 76 (15.0)

Prefer not to say 36 (7.0)
Have used social care services or support in past 6 months 77 (15.0)
Long-term health condition

No health condition 140 (27.2)

Physical health condition® 158 (30.7)

Mental health condition” 38 (7.4)

Physical and mental health condition 178 (34.6)
Experience pain as a result of health condition

Not applicable (i.e., no self-reported health condition) 140 (27.2)

Most of the time 146 (28.4)

On a regular basis 138 (26.8)

Occasionally 49 (9.5)

Rarely or never 41 (8.0)
Using health care aid(s) 374 (73.0)
Hours cared in last 7 days

0 h (not a carer) 406 (79.0)

1to 19 56 (10.9)

20 to 49 24 (4.7)

50 or more 28 (5.5)
EQ-5D-5L index score—mean (SD) 0.73 (0.23)
AQoL-8D index score—-mean (SD) 0.57 (0.26)
ASCOT-SCT4 index score-mean (SD) 0.76 (0.24)
SWEMWRBS sum score-mean (SD)¢ 21.75 (6.07)

Values are numbers (percentages) unless stated otherwise

AQoL-8D assessment of quality of life eight dimension, ASCOT adult
social care outcomes toolkit, SD standard deviation, SWEMWBS short
Warwick-Edinburgh mental wellbeing scale

*Physical conditions included: asthma, arthritis, heart condition, back
pain, stroke, emphysema, over-active thyroid, under-active thyroid,
chronic bronchitis, liver condition, cancer or malignancy, diabetes,
epilepsy, high blood pressure, irritable bowel syndrome, other physi-
cal health conditions

“Mental health conditions included: depression, anxiety, other mental
health conditions

‘SWEMWRBS scores range from 7 to 35, where higher scores indicate
higher positive mental wellbeing

were stronger for the pain-related items compared with
discomfort-related items. For discomfort frequency,
the strongest correlations were with EQ-5D-5L anxi-
ety/depression (r=0.52) and EQ-5D-5L usual activities
(r=0.42). Our hypothesis for the pain interference item
was not confirmed—the strongest correlations between
pain interference and the EQ-5D-5L dimensions was for
pain/discomfort (r=0.73), usual activities (r=0.60) and
self-care (r=0.46).

Table 5 shows the results from the univariate ordered
logistic regression analyses. When regressing each item
separately on EQ-5D-5L P/D, the pain severity item
resulted in the best model fit. The coefficients in Table 5
are the ordered log-odds (logit) regression coefficients.
For example, for ‘mild pain’ of the pain severity item,
the ordered logit for being in a higher, more severe EQ-
5D-5L P/D category is 3.47 higher than for ‘no pain’ (the
reference category). The coefficients were higher for items
related to pain compared with those related to discomfort
or interference, meaning that pain severity had the strong-
est predictive ability of the EQ-5D-5L P/D.

Table 6 presents the Shannon index (H') and the Shan-
non Evenness index (J') for all six pain and discomfort
items. The highest absolute informativity and relative
informativity was observed for pain frequency. This sug-
gests that all five response levels of the pain frequency are
almost equally used, and the item is most efficiently used
in terms of informational richness compared to the other
items, i.e., the level descriptors discriminate almost opti-
mally between each other in this particular sample. The
lowest discriminatory ability, meaning that less informa-
tion is captured by the item, was observed for discomfort
severity. Adding an additional pain or discomfort item to
the EQ-5D-5L increased the absolute informativity but not
the relative informativity, which confirms our hypothesis.
This suggests that although adding another item increases
the ability of the EQ-5D-5L to discriminate across indi-
viduals (as indicated by an increase in the Shannon Index
H'), the addition of the extra item does not increase overall
evenness (indicated by a decrease in the Shannon Even-
ness Index J'). Table 6 also shows the results when adding
additional pain and discomfort items to a modified ‘EQ-
4D-5L". Replacing EQ-5D-5L P/D for pain frequency, dis-
comfort frequency, or pain interference led to an improve-
ment in both Shannon indices; only the Shannon H’ index
was improved for pain severity and discomfort severity.
When replacing EQ-5D-5L P/D with both severity items
(pain severity and discomfort severity) or both frequency
items (pain frequency and discomfort frequency), an
improvement was observed in both Shannon indices for
the frequency items only.
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Fig. 1 Distribution of responses
across the six pain and discom-
fort items. Note: EQ-5D-5L
P/D: Level 1 =no problems,
Level 2 =slight problems,
Level 3 =moderate problems,
Level 4 =severe problems,
Level 5 =extreme problems.
Pain severity and discomfort
severity: Level 1 =no, Level
2=mild, Level 3 =moderate,
Level 4 =severe, Level 5 =very
severe. Pain frequency and
discomfort frequency: Level

1 =none of the time, Level

2 =only occasionally, Level

3 =sometimes, Level 4 =often,
Level 5=most or all of the time

EQ-5D-5L P/D

Pain severity

Pain frequency

Discomfort severity

Discomfort frequency

Pain interference

T T T
20 40 60 80 100
Percentage of responses

|- level 1 [ Level2 I Loz D Levelis DD Level5|

Discussion

Our findings show that there are systematic differences in
self-reported responses to different types of pain and dis-
comfort items, driven by the construct being measured
(i.e., pain versus discomfort) as well as the framing of the
response scale (i.e., severity versus frequency). Compared
with the proportion of participants reporting problems
(defined as ‘any impairment’) on at least one of the pain
severity and discomfort severity items (81%), we found that
significantly fewer participants reported problems on EQ-
5D-5L P/D (74%). Findings also suggest that EQ-5D-5L P/D
captures aspects of pain more than aspects of discomfort.
Adding an additional pain or discomfort item to the EQ-
5D-5L improved the absolute informativity of the EQ-5D-5L
(i.e., more information was captured) but not the relative
informativity (i.e., when correcting for the theoretically
possible number of health profiles, the larger classification
system was less efficient). Only when replacing EQ-5D-5L
P/D for pain interference and frequency-related items (inde-
pendently or in combination), both absolute and relative
informativity increased.

The reporting of fewer problems on the composite EQ-
5D-5L P/D compared with separate domains that measure
pain and discomfort has been reported in three previous
studies [8—10]. Our findings also align with results from a
previous study that showed the composite EQ-5D-5L P/D
is used mainly to report pain rather than discomfort [8].
A potential explanation for this observation could be the
absence of contextual examples for discomfort, which, in
contrast, are included in the EQ-HWB discomfort items.

@ Springer

Current EQ-5D measures only have such descriptors for the
usual activities dimension, referring to, “e.g., work, study,
housework, family or leisure activities”. A recent study dem-
onstrated the EQ-5D-5L usual activities dimension reflects
the specific activities described to respondents, suggesting
that respondents take the examples mentioned in the item
description into account [23]. No descriptors are currently
provided for pain or discomfort in EQ-5D instruments,
where the understanding of the terms is subject to respond-
ents’ own interpretations. Without explicit descriptors,
respondents may interpret discomfort as a mild form of pain,
as was shown in a study where 4% of respondents equated
discomfort with ‘mild pain’ [9]. Although others have found
‘itching’ to be captured by the EQ-5D-5L [24], our findings
indicate that respondents do not seem to associate aspects
of discomfort that are included in the EQ-HWB discomfort
items (such as feeling like throwing up, feeling breathless,
itching or other physical discomfort) when responding to the
EQ-5D-5L P/D. Our findings confirm previous studies where
EQ-5D measures have been found to be unable to capture
nausea in patients with acute leukemia [25] and respiratory
symptoms (breathing problems) in patients with asthma and
chronic obstructive pulmonary disease [26]. In fact, findings
from a mixed-methods study showed that discomfort is an
umbrella term for about a hundred different physical sensa-
tions, mental problems or feelings [9]. This broad interpreta-
tion of discomfort raises challenges for the identification of
potential descriptors for the EQ-5D-5L P/D, should this be
a line of research that is pursued.

The word ‘or’ in the EQ-5D-5L P/D response levels
could be another reason for under-reporting problems on
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Table 3 Distribution of responses of the pain and discomfort items, by EQ-5D-5L pain/discomfort level

EQ-5D-5L pain/discomfort Total
No (n=133) Slight (n=162) Moderate (n=147) Severe (n=57) Extreme (n=15)
Pain severity
No 101 (76%) 10 (6%) 4 (3%) 0 0 115
Mild 29 (22%) 121 (75%) 27 (18%) 2 (4%) 1 (7%) 180
Moderate 3(2%) 30 (19%) 100 (68%) 7 (12%) 1 (7%) 141
Severe 0 1 (1%) 14 (10%) 43 (75%) 3 (20%) 61
Very severe 0 0 2 (1%) 5(9%) 10 (67%) 17
Pain frequency
None 65 (49%) 1 (1%) 2 (1%) 1 2%) 0 69
Occasionally 49 (37%) 69 (43%) 10 (7%) 0 0 128
Some 15 (11%) 58 (36%) 35 (24%) 6 (11%) 1 (7%) 115
Often 2 2%) 29 (18%) 64 (44%) 17 30%) 1 (7%) 113
Most 2 (2%) 5 (3%) 36 (25%) 33 (58%) 13 87%) 89
Discomfort severity
No 96 (72%) 48 (30%) 21 (14%) 6 (11%) 2 (13%) 173
Mild 23 (17%) 79 (49%) 44 (30%) 8 (14%) 1 (7%) 155
Moderate 13 (10%) 34 (21%) 72 (49%) 15 26%) 3 (20%) 137
Severe 1 (1%) 1 (1%) 8 (5%) 24 (42%) 2 (13%) 36
Very severe 0 0 2 (1%) 4 (7%) 7 (47%) 13
Discomfort frequency
None 81 (61%) 54 (33%) 29 (20%) 11 (19%) 2 (13%) 177
Occasionally 25 (19%) 45 (28%) 37 (25%) 6 (11%) 1 (7%) 114
Some 19 (14%) 37 (23%) 43 (29%) 13 (23%) 2 (13%) 114
Often 5 (4%) 20 (12%) 32 (22%) 14 25%) 6 (40%) 77
Most 3(2%) 6 (4%) 6 (4%) 13 (23%) 4 (27%) 32
Pain interference
None 92 (69%) 24 (15%) 2 (1%) 0 0 118
Occasionally 27 (20%) 76 (47%) 31 (22%) 1 (2%) 0 135
Some 10 (8%) 48 (30%) 58 (39%) 8 (14%) 0 124
Often 0 9 (6%) 38 (26%) 23 (40%) 5(33%) 75
Most 4 (3%) 5 (3%) 18 (12%) 25 (44%) 10 (67%) 62

Values are numbers (percentages)

Bolded values highlight the matched levels (i.e., level 1 and level 1, level 2 and level 2, etc.) across the pain and discomfort items and EQ-5D-5L

pain/discomfort

Table 4 Correlation between
EQ-5D-5L dimensions and pain

and discomfort items

EQ-5D-5L MO EQ-5D-5L SC EQ-5D-5L UA EQ-5D-5LPD EQ-5D-5L AD

EQ-5D-5L PD
Pain severity
Pain frequency

Discomfort severity
Discomfort frequency

Pain interference

0.63##*
0.65%%*
0.58%**
0.47%%*
0.38%**
0.58%***

0.49%3%
0.4873%
0.41 %5+
0.38
0,287+
0,465+

0.67+%*
0.63#%#*
0.55%#%*
0.50%#*
0.42%:#%
0.60%%#*

0.34%#*
0.83%*** 0.35%**
0.75%** 0.28%***
0.58*** 0.447%%*
0.41%** 0.52%**
0.73%** 0.34%%**

EQ-5D-5L dimensions, MO mobility, SC self-care, UA usual activities, PD pain/discomfort, AD anxiety/

depression

**%All correlations were significantly different from zero (p <0.001)
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Table 5 Univariate ordered

o ; - p-Coefficient SE  p-Value 95% CI Pseudo R? (LR chi?)
logistic regression analysis
results predicting the EQ-5D-5L Pain severity: ref.=no 0.4358 (635.62)
pain/discomfort dimension Mild 3.47 034  <0.001 [2.80;4.14]
Moderate 6.05 040 <0.001 [5.26;6.84]
Severe 9.52 0.54 <0.001 [8.45;10.60]
Very severe 11.99 0.80 <0.001 [10.42;13.55]
Pain frequency: ref. =none 0.2962 (432.02)
Occasionally 3.14 0.54 <0.001 [2.08;4.21]
Some of the time 4.73 0.56 <0.001 [3.63;5.84]
Often 6.20 0.58  <0.001 [5.07;7.34]
Most/all of the time 7.86 0.61 <0.001 [6.67;9.05]
Discomfort severity: ref. =no 0.1723 (251.28)
Mild 1.47 022  <0.001 [1.04;1.89]
Moderate 2.47 0.24 <0.001 [1.99;2.93]
Severe 4.75 0.40 <0.001 [3.97;5.53]
Very severe 6.56 0.67 <0.001 [5.25;7.88]
Discomfort frequency: ref. =none 0.0672 (98.08)
Occasionally 0.84 0.22 <0.001 [0.41;1.27]
Some of the time 1.29 0.23 <0.001 [0.84;1.73]
Often 2.04 026  <0.001 [1.53;2.56]
Most/all of the time 2.81 0.39 <0.001 [2.05;3.57]
Pain interference: ref. =none 0.2764 (403.13)
Occasionally 2.57 0.29 <0.001 [2.01;3.14]
Some of the time 3.77 0.32 <0.001 [3.15;4.39]
Often 5.68 0.38  <0.001 [4.92;6.43]
Most/all of the time 6.34 0.42 <0.001 [5.52;7.16]

CI confidence interval, LR chi® likelihood ratio chi-square test, Pseudo R? pseudo R-squared, ref reference

group, SE standard error

the composite dimension. Although at face value, EQ-5D-5L
P/D refers to pain or discomfort, respondents may feel that
the item only asks either for pain or discomfort, but not
both. Further research would be necessary to gain insight
into this specific unknown. Additionally, the fact that pain
is mentioned first in the composite item could also influence
respondents to focus more on pain than discomfort.
Compared with EQ-5D-5L P/D, a further distinguish-
ing feature of the pain or discomfort items included in
this study relates to the explicit reference to physical pain
or discomfort. This clarification was added in view of the
face validity findings in the development of the EQ-HWB,
where respondents queried whether pain and discomfort
would also encompass distress and psychological pain or
discomfort, including the feeling of embarrassment [15].
Following our observation that EQ-5D-5L P/D seems to
measure pain more than discomfort, when comparing it
to the pain severity item, which refers to physical pain,
we observed a strong correlation, suggesting respondents
associate EQ-5D-5L P/D more with physical pain. This
observation also confirms findings from qualitative work,
where respondents interpreted pain in terms of a physical

@ Springer

feeling [12]. However, to avoid (or, more likely, reduce)
ambiguity, there is scope for further research exploring
contextual examples not only for discomfort but also for
pain, such as ‘headache’ or ‘bodily pain’. We also found
a moderate correlation between the discomfort items and
EQ-5D-5L anxiety/depression. This may imply that the
discomfort items capture mental/emotional discomfort in
addition to physical discomfort, confirming findings where
a large number of respondents gave psychological exam-
ples for discomfort [9].

Despite EQ-5D-5L P/D seeming to measure pain more
than discomfort, adding another discomfort item to the EQ-
5D-5L did not improve discriminatory power (Table 6).
This is in line with findings by Spronk and colleagues, who
showed that adding a pain or itching dimension to the EQ-
5D-5L improved the informativity of the EQ-5D-5L but the
gain in discriminatory power was negligible [22]. Only when
replacing EQ-5D-5L P/D with the pain frequency item, and
the two frequency items in combination, the discrimina-
tory power increased (relative to EQ-5D-5L only). Given
that the same was not observed when replacing EQ-5D-5L
P/D with the severity-related items suggests that additional
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Table 6 Shannon Index (H') and the Shannon Evenness Index (J') for each single-item, and discriminatory power of the EQ-5D-5L and modified

‘EQ-4D-5L with and without pain and discomfort items

Possible health Health profiles Shannon index Shannon Even-
profiles observed (%) H) ness index (J')
Single items only
EQ-5D-5L pain/discomfort - - 2.05 0.88
Pain severity - - 2.05 0.88
Pain frequency - - 2.29 0.99
Discomfort severity - - 1.96 0.84
Discomfort frequency - - 2.15 0.93
Pain interference - - 2.26 0.97
Adding an item to the EQ-5D-5L
EQ-5D-5L 3125 193 (6.18) 6.45 0.56
EQ-5D-5L + pain severity 15,625 251 (1.61) 7.01 0.50
EQ-5D-5L + pain frequency 15,625 286 (1.83) 7.42 0.53
EQ-5D-5L + discomfort severity 15,625 273 (1.74) 7.23 0.52
EQ-5D-5L + discomfort frequency 15,625 293 (1.88) 7.40 0.53
EQ-5D-5L + pain interference 15,625 275 (1.76) 7.31 0.52
Adding one extra item to the modified ‘EQ-4D-5L"
EQ-4D-5L 625 117 (18.72) 5.41 0.58
EQ-4D-5L + pain severity 3125 190 (6.08) 6.46 0.56
EQ-4D-5L + pain frequency 3125 219 (7.00) 6.84 0.59
EQ-4D-5L + discomfort severity 3125 204 (6.53) 6.53 0.56
EQ-4D-5L + discomfort frequency 3125 218 (6.98) 6.69 0.58
EQ-4D-5L + pain interference 3125 212 (6.78) 6.70 0.58
Adding a combination of items to the modified ‘EQ-4D-5L’
EQ-4D-5L + pain severity + discomfort severity 15,625 262 (1.68) 7.25 0.52
EQ-4D-5L + pain frequency + discomfort frequency 15,625 319 (2.04) 8.59 0.62

information is captured likely by the response scale referring
to frequency rather than severity.

It has been argued that ‘frequency of pain’ should be con-
sidered in relation to severity, as mild pain that is chronic
in nature may have an effect equivalent to that of acute pain
that lasts only for a few days [27]. Especially in individuals
experiencing fluctuations in pain or discomfort, frequency
scales may provide additional information. Previous research
has found that fluctuations of pain symptoms were associ-
ated with psychosocial factors, such as depression, anxiety
and coping skills [28]. Therefore, the measurement of pain
frequency may have provided additional information in
terms of individuals’ sense of predictability and control over
their pain symptoms as well as their coping skills (i.e., how
well they are adjusting to pain) when appending the EQ-
5D-5L with a frequency item. In this context, the role of the
recall period needs to be considered, as frequency scales are
only appropriate when respondents are prompted to recall
their level of pain over a specified period a time. While the
EQ-HWB pain or discomfort items refer to ‘the last 7 days’,
the EQ-5D-5L refers to ‘your health TODAY’. A previous
study found that the EQ-5D-5L’s reference point (‘today’)

may underestimate the impact of persistent pain compared
with a modified version referring to ‘the last month’ [29].
Whether differences between EQ-5D-5L P/D and the fre-
quency items relate more to differences in the response scale
(severity versus frequency) or to differences in the recall
period is unclear.

In addition to queries about how individuals self-report
their own health on the EQ-5D-5L P/D item, the fact that the
EQ-5D-5L is accompanied by a value set raises questions
as to what extent self-reported health corresponds with the
interpretation of the composite EQ-5D-5L P/D dimension
in health state valuation studies. Previous work looking at
health state valuations has shown that EQ-5D-5L P/D was
interpreted to mean pain, where the utility decrements for
an altered ‘discomfort only’ subdimension were significantly
smaller than for the composite EQ-5D-5L P/D at all levels
[8]. Others have observed such a finding for level 5 only,
suggesting that what respondents had in mind when valuing
‘extreme pain or discomfort’ was significantly worse than
extreme discomfort on its own [10]. Collectively, these find-
ings suggest that EQ-5D-5L P/D captures aspects of pain
more than aspects of discomfort in the context of health

@ Springer



1184

Quality of Life Research (2023) 32:1175-1186

state valuation, complementing our findings in the context
of self-reported health.

Further research

Avenues for further work include exploring contextual exam-
ples for EQ-5D-5L P/D and the impact of such descriptors
on health state valuations and self-reported health classifica-
tions. Methodological work could also examine the impact
of reversing the order of the dimensions (i.e., discomfort
preceding pain). The relationship between pain and discom-
fort items could also be investigated using other approaches,
such as item response theory, as previously done for vision-
related quality of life dimensions [30]. Repeating the study
in a non-English-speaking population (where the wording
for pain and discomfort may be interpreted differently [12])
could also provide further insights, although findings from
a Hungarian study align with our work [9]. Similar analyses
are likewise warranted for the other composite dimension of
the EQ-5D-5L—the anxiety/depression dimension. While a
previous study indicated that the composite anxiety/depres-
sion dimension is used as intended (i.e., to capture anxi-
ety, depression, or both) [8], the same conclusion was not
reached by other quantitative and qualitative studies [10, 31].

Strengths and limitations

The strengths of this study include the comparison of EQ-
5D-5L P/D to different types of pain and discomfort items
that differ in the construct being measured (i.e., pain versus
discomfort) as well as the framing of the response scale (i.e.,
severity versus frequency). While previous studies assessed
only the relationship between EQ-5D-5L P/D to pain and
discomfort that were split into two subdimensions (i.e., pain
and discomfort) [8—10], our study provides further insights
into the extent to which EQ-5D-5L P/D captures pain inter-
ference as well as pain frequency and discomfort frequency,
including examples for discomfort. We employed a range
of statistical analyses that provided additional evidence
as to what the EQ-5D-5L P/D is measuring and examined
its discriminatory power with and without the addition of
other pain and discomfort items, from which we formulated
directions for further research. As with all studies, there are
limitations. Our findings are specific to a single English-
speaking country (Australia) and use data from a primary
study where the sampling strategy purposively sampled peo-
ple with specific characteristics [16]. Additionally, as this
was a secondary analysis, all analyses relied on the pain
and discomfort items collected in the EQ-HWB psychomet-
ric study. This means that comparisons with other studies
that have used separate pain and discomfort items (with
different wording) need to be made with caution. As noted
earlier, there have also been slight wording modification to

@ Springer

the EQ-HWB items since the psychometric study. Another
limitation relates to the different recall periods for the EQ-
5D-5L (“TODAY’) and the pain and discomfort items (‘last
seven days’); the extent to which this explains the differ-
ences in responses is unclear. Finally, the small number of
respondents reporting ‘extreme’ pain/discomfort on the EQ-
5D-5L limits the applicability of our findings to more severe
samples. Although recruitment strategies in the Australian
EQ-HWB psychometric study targeted people experiencing
pain, the sampling approach was not informed by the study
aims described in this paper (a common limitation of sec-
ondary analyses).

Conclusion

The pain/discomfort dimension of the EQ-5D-5L appears
to capture aspects of pain more than aspects of discomfort.
This creates challenges in the interpretation of responses
to the composite item. While adding pain or discomfort
items to the EQ-5D-5L does not improve discriminatory
power, further studies are warranted to explore the addi-
tion of descriptors for pain and/or discomfort, presenting
the dimensions separately, or the influence of reversing the
order in the composite item.
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