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ABSTRACT

This paper reports on a head-to-head study of howRU and EQ-5D on patients
with cardiovascular disease. howRU is a short generic measure of health-related
quality of life comprising 39 words, designed for routine use, which we compare
with EQ-5D (230 words). Patients attending a clinic completed both instruments.
Completed data were available for 116 patients, 51% female, mean age 56 and
SD 20. howRU is shorter, has better readability statistics, a higher completion
rate, a wider range of states used and a smaller ceiling effect than EQ-5D. The
correlations of howRU with EQ-5D are similar to those of EQ-5D with other
validated instruments.

Keywords: EQ-5D, health-related quality of life, health status, howRU,
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Measures of health-related quality of life (HRQoL ), also known as
patient-reported outcome measures (PROMs), were developed
originally for population health surveys, economic evaluation
of new medicines and resource allocation. More recently, they
have been used to monitor the performance of individual clinical
teams.! PROMSs form an overarching indicator in the National
Health Service (NHS) outcome framework,? reinforcing the
NHS’ intention to move away from focusing on activity and pro-
cess targets to measuring outcomes as perceived by patients.
Practicality is a limiting factor on the routine adoption of
PROMs at the point of care.? In particular, well-established

measures place a significant burden on respondents in terms
of the time taken to complete forms and their understandability.

This paper describes a short study in which two of the
shortest generic instruments, howRU and EQ-5D, were
completed in a clinical setting by the same cohort of
patients. We compare the questionnaire length, readability,
completion rate, distribution of states used including ceiling
and floor effects, and the level of agreement.

This study is of interest because EQ-5D is widely used in
the NHS, while howRU is a newer instrument that is designed
to be short, quick and easy to use.
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howRU

howRU has been developed to meet the need for a quick,
easy-to-use, generic PROM for frequent repeated use.* The
objective was to provide standardised, comparable measure of
health outcomes that are clinically relevant, sensitive, respon-
sive to change and easy to interpret, applicable to all patients
with any combination of conditions, across all care sectors,
including self-care, primary, secondary, community and social
care. The design criteria include brevity, understandability, sim-
plicity and suitability for electronic data collection using mobile
phones and tablets.

The design was constrained by the size of a smartphone
screen. Figure 1 shows the form used in the survey. The
howRU questionnaire has a top-level question How are your
today? and four items:

+ Pain or discomfort—physical symptoms.

* Feeling low or worried—emotional symptoms.

e Limited in what | can do—work, home and leisure
activities.

* Dependent on others—need for help from others
(since the data reported here were collected, this has
been modified to Require help from others).

Each item has four options, with labels: none, slight (since
the data reported here were collected, this has been modified
to a little), quite a lot and extreme. The labels are listed in
order of severity, are colour-coded like traffic lights (green,
yellow, orange and red) and annotated with smiley picto-
graphs. The labels, order, colours and pictographs indicate
severity in complementary ways. The resulting matrix pro-
vides 256 health states in all (44).

The howRU score is calculated by adding the values for each
level, using none = 3, slight = 2, quite a lot =1 and extreme =0,
giving a 13-point scale with a range from 0 (worst) to 12 (best).
Sub-scales may also be provided for discomfort, distress,
disability and dependence. For population studies, the mean
scores are transformed to a scale from 0 (all extreme) to 100
(all none).

Circle one face on each line to tell us how you are today

Quite a
Slight lot

Pain or discomfort . @ . .

How are you today?

None Extreme

Feeling low or worried . @ . .
Limited in what | can do . @ . .
Dependent on others . @ . .

©2008,2009 Routine Health Outcomes Ltd. All rights reserved. 1109 howRu™

Figure 1 howRU form

EQ-5D
EQ-5D is a standardised generic self-completion measure of
health status, originally developed for clinical and economic

appraisal and population surveys, and in particular to support
the calculation of quality-adjusted life years (QALYS) in cost-
utility analysis.5 EQ-5D has been used in the NHS PROMs
programme for hip and knee replacement, groin hernia and
varicose vein operations.

EQ-5D has two main parts: the descriptive system together
with its associated weighting system and a visual analogue
scale (EQ-VAS).

The EQ-5D descriptive system has five dimensions (mobil-
ity, self-care, usual activities, pain/discomfort and anxiety/
depression), each with three response options, typically
(1) none/absent, (2) moderate/some and (3) unable/extreme,
creating 243 (3%) possible states.

For example, a patient with migraine might report a score
such as 11231 meaning:

1-I have no problems in walking about.

1-I have no problems with self-care.

2—| have some problems with performing my usual
activities.

3-I have extreme pain or discomfort.

1-I am not anxious or depressed.

A value set (also known as a tariff) is used to weight each
possible health state in the descriptive system, using a
scale from 1 (best conceivable health state) through dead
(value 0) to the worst conceivable health state (which
may have a negative value).® The resulting score is the
EQ-5D Index.

This study used the preference-based tariff for the UK
general population.” Weights are subtracted from a maxi-
mum value of 1.0 using the values shown in Table 1.

Table 1 EQ-5D weights

Self- Usual  Pain/ Anxiety/
Item score  Mobility care  activity discomfort depression
2 (some -0.069 -0.104 -0.036  -0.123 —-0.071
problem)
3 (extreme 0314 -0.214 -0.094  —0.386 —0.236
problem)

If one or more dimensions indicates either a moderate
problem (score 2) or an extreme problem (score 3) then an
additional constant of —0.081 is subtracted; if one or more
dimensions is scored 3, a further constant of —0.269 is
subtracted.

The value for profile used in the example above (11231) is
therefore:

1.0-0.081 (score of 2)-0.269 (score of 3)-0.036 (usual
activity 2)-0.386 (pain/discomfort 3) = 0.228.

When used in QALY calculations, this is interpreted
as meaning that 4.4 years in this state are considered
to be equivalent to one year in good health (1 divided by
0.228 years).
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The second part of the instrument, the EQ-VAS, is a 20 cm
vertical thermometer anchored at 0 (worst imaginable health
state) and 100 (best imaginable health state). The patient
marks their present state by drawing a line from a box marked
Your own health today to the VAS.

METHOD

This study was undertaken in the cardiovascular clinic at the
Whittington Hospital in North London, during July and August
2009. The hospital’s catchment area is a socially mixed, eth-
nically diverse and inner city area. Many patients were born
outside of UK.

Ethics approval was obtained from the UCL/UCLH Research
Ethics Committee (08/H0715/94). Participation was voluntary.

The number of words in each questionnaire was counted,
including instructions.

The readability of both instruments (including instructions
for use) was estimated using the Flesch—Kincaid grade level
and the Flesch Reading Ease score, included as a part of
Microsoft Word for Mac 2008.

A consecutive series of patients were approached and
asked to participate in an evaluation of two instruments that
might be used to measure quality of life for patients. Each
willing participant completed a four-page booklet. The order
of the instruments in the booklet was alternated for different
subjects to avoid and allow testing for order bias.

Each subject recorded their age, sex and whether their first
language was English. The researcher checked each returned
form for completeness; if any missing data were detected,
and the subject was still present in the waiting area, then he
or she was asked to complete it; this reduced the missing
data rate. No record was kept of what items were missed ini-
tially. In practice, the main reason for incomplete entries was
that patients had left the waiting area, because they had been
called in to see a clinician.

The completion rates and frequency distributions of the two
instruments were compared.

To test construct validity, we predicted that:

* The severity of physical aspects would correlate
within and between the instruments, and that
emotional aspects would form a separate grouping.

» Both instruments would find that older subjects would
have more severe states but neither instrument would
show differences between subjects according to sex,
first language or order of presentation.

*  We would find high correlations (in the order of
r=0.70 or above) between summary scores for each
instrument: the aggregate howRU score, the EQ-5D
Index and the EQ-VAS.

RESULTS

Readability and length
EQ-5D is longer (230 words) including instructions than
howRU (39 words).

Readability statistics (Flesch—Kincaid Grade and Flesch
Reading Ease scores) are shown in Table 2. The Flesch—
Kincaid grade score estimates the number of years of school-
ing required and the Flesch Reading Ease score provides a
reading ease score between 0 and 100 (higher is better).8
howRU has a lower reading age (better readability).

Table 2 Length and readability data

Total number of

words including  Flesch—Kincaid  Flesch reading

instructions grade ease
howRU 39 26 86
EQ-5D 230 6.0 71
Completion

A total of 150 patients were approached and 125 participants
agreed to participate. Almost all of those who declined to par-
ticipate spoke a little or no English.

Five subjects (4%) completed howRU but did not com-
plete all of EQ-5D. All who completed EQ-5D also completed
howRU. This difference is statistically significant (Fisher
exact test, p < 0.001).

Less than half of the subjects (56/116, 48%) followed the
instructions for completing the EQ-VAS, as stated on the
form. (These instructions ask the subject to draw a line from
the box marked Your own health today to the VAS.) However,
the intended answer was clear in every case and these sub-
jects are included in the analysis.

Four subjects (3%) completed the cover sheet only.
Subjects with any missing data were excluded from further
analysis, leaving 116 subjects with complete data.

Frequency distributions

Completed forms came from 57 men (49%) and 59 women
(51%). The mean age was 56 years (men 60 and women 53),
standard deviation 20 years and range 15-95 years.

The frequency distribution for howRU ratings is shown in
Table 3. The highest level of problems reported was for Limited
in what | can do (59%); the lowest level was Dependent on
others (34%); 43 out of the 256 possible howRU states (17%)
were used and 25 subjects (22%) reported no problems on
any dimension (the ceiling state). No subjects were in the
floor state (all Extreme).

Table 3 howRU frequency distribution (N =116)

None Slight Quite alot Extreme
Pain or discomfort 55 (48%) 48 (41%) 12(10%) 1 (1%)
Feeling low or worried 52 (45%) 50 (43%) 11(10%) 3 (3%)
Limited in what I can do 47 (41%) 47 (41%) 19(16%) 3 (3%)
Dependent on others 76 (66%) 25(22%) 11(10%) 4 (3%)

The frequency distribution for EQ-5D ratings is shown in
Table 4.
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Table 4 EQ-5D frequency distribution (N = 116)

N (%)

Mobility

| have no problems in walking about 68 (59%)

| have some problems in walking about 48 (41%)

| am confined to bed 0 (0%)
Self-care

I have no problems with self-care 101 (87%)

| have some problems washing or dressing myself 13 (11%)

| am unable to wash or dress myself 2 (2%)
Usual activities

I have no problems with performing my usual activities 60 (52%)

| have some problems with performing my usual activities 45 (39%)

| am unable to perform my usual activities 11 (10%)
Pain/discomfort

| have no pain or discomfort 54 (47%)

| have moderate pain or discomfort 57 (49%)

| have extreme pain or discomfort 5 (4%)
Anxiety/depression

| am not anxious or depressed 67 (58%)

| am moderately anxious or depressed 45 (39%)

| am extremely anxious or depressed 4 (3%)

The highest level of problems reported in EQ-5D was for
Pain/discomfort (53%); the lowest level was Self-care (13%);
31 out of the 243 possible states (13%) were used and 27%
of subjects reported no problems on any dimension (11111,
the ceiling). No subjects were in the floor state (33333).

Eighteen subjects (16%) reported no problems on any item
in both howRU and EQ-5D, the ceiling state on each instru-
ment. Thirteen (11%) scored at the ceiling in EQ-5D but not
howRU. Seven (6%) scored at the ceiling in howRU but not
EQ-5D. This difference, that howRU has a smaller ceiling
effect than EQ-5D, is significant (Fisher exact test, p < 0.001).

Age in years is moderately negatively correlated (Spearman
rank-order correlation) with the howRU score (r, = —0.41,
p < 0.001), the EQ-5D Index (rg = -0.39, p < 0.001) and the
EQ-VAS (r, = -0.38, p < 0.001), showing that patient health
status reduces with age.

Sex, English first language and order of presentation of
instruments are not significantly related to any variables
(Mann-Whitney U tests).

The relative magnitudes of Spearman correlations
between EQ-5D and howRU items are all as expected
(Table 5). EQ-5D mobility correlates mostly with howRU
limited in what you can do (rg = 0.62); EQ-5D self-care cor-
relates mostly with howRU dependent on others (rg = 0.51);
EQ-5D usual activities correlates mostly with howRU limited
in what you can do (ry = 0.64); EQ-5D pain/discomfort cor-
relates mostly with howRU pain or discomfort (ry=0.60) and
EQ-5D anxiety/depression correlates mostly with howRU
feeling low or worried (rg = 0.40).

Table 5 Spearman correlations between EQ-5D dimensions
and howRU items

Feeling Limited in
Pain or lowor whatyou Dependent

howRU item discomfort worried can do on others
EQ-5D dimension  (r,) (ry) (ry) (ry)
Mobility 0.48 0.15 0.62 0.51
Self-care 0.27 0.11 0.42 0.51
Usual activities 0.57 0.17 0.64 0.55
Pain/discomfort 0.60 0.26 0.45 0.44
Anxiety/depression 0.28 0.40 0.09 0.16

For individual subjects, the Pearson correlation matrix of
the howRU score, EQ-5D Index and EQ-VAS is shown in
Table 6. The EQ-VAS correlations were lower than originally
anticipated. All correlations are significant p < 0.0001.

Table 6 Correlation matrix for howRU, EQ-5D Index and
EQ VAS

howRU EQ-5D Index EQ VAS
howRU 1.00 0.70 0.60
EQ-5D Index 0.70 1.00 0.50
EQ VAS 0.60 0.50 1.00

Table 7 shows the EQ-5D Index mean and standard devia-
tion for all responses with the same howRU score. With the
exception of the singleton with howRU score of 3, the mean
values are well correlated.

Table 7 EQ-5D mean and standard deviation for each
howRU score

EQ-5D
howRU Index EQ-5D
score n mean standard deviation
12 25 0.94 0.11
" 17 0.85 0.13
10 17 0.81 0.14
9 23 0.73 0.14
8 " 0.65 0.28
7 7 0.38 0.27
6 6 0.46 0.21
5 7 0.40 0.26
4 2 0.27 0.34
3 1 0.69 -
Total 116 0.73 0.25

The standard deviations of EQ-5D, shown in Table 7, fall
into two groups: in the range of howRU scores from 9 to 12,
the EQ-5D standard deviations are in the range 0.11-0.14,
but in the more severe range, with howRU scores < 9, the
standard deviations are much higher, in the range 0.21-0.34.
This is a consequence of the EQ-5D tariff, which has a large
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decrement if any dimension is rated as severe (see Table 1
and associated description above).

DISCUSSION

A summary comparison of howRU and EQ-5D is shown in
Table 8.

Table 8 Comparison of howRU and EQ-5D properties

Aspect howRU EQ-5D
Original design purpose  Routine outcomes  Economic
monitoring evaluation
No. if items 4 5 plus VAS
Options for each item 4 3

Scoring scheme Summative score  Utility weightings

No. of words (including 39 230
instructions)

Readability (grade/score) 2.6/86 6.0/71

howRU is shorter (39 words) than EQ-5D (230 words).
McDowell® described EQ-5D as the shortest and simplest of
the leading generic instruments for measuring HRQoL of life.
The brevity of howRU is important because questionnaire
length determines how long it takes for each patient to read
and complete the questionnaire.

Readability statistics are a proxy for understandability. This
is also important because patients are concentrated amongst
the most vulnerable, disadvantaged and deprived sectors
of society. Paz et al.'® suggested a criterion of five years of
schooling as appropriate for health surveys, and found that
none of seven commonly used surveys that they tested,
including EQ-5D, achieved this. The readability grade, which
approximates to years of schooling needed, is 2.6 for howRU,
compared with 6.0 for EQ-5D.

The original design objectives for howRU and EQ-5D were
different. howRU was designed for routine and repeated use
across all care sectors as part of day-to-day patient care and
self-care. For this purpose, usability criteria, including under-
standability, speed and ease of use are paramount. EQ-5D
was originally designed for economic evaluation, for use in
clinical trials and population surveys as a way to estimate
QALYs. It has been used in routine care mainly because
nothing shorter was available.

howRU had a significantly higher completion rate than
EQ-5D (p < 0.01). It also used a wider range of states and
has a smaller ceiling effect than EQ-5D.

The correlations for individual patients between the howRU
score and EQ-5D Index (r=0.70) are similar to those found in
a study, which compared EQ-5D with four other instruments
(SF6D, AQoL, HUI3 and 15D)."

The correlation between the EQ-5D Index and the EQ-VAS
was unexpectedly low (r = 0.50). However, this is consistent
with the correlation of r = 0.45 between EQ-5D Index and
EQ-VAS in pre-operative patients in 294,000 patients taking
part in the NHS PROMSs programme,2: Table 3

We have considered reasons for the relatively low cor-
relations with EQ-VAS. The EQ-VAS asks subjects to rate
their health in general on a 0—100 scale. This is likely to be
impacted by their expectation of prognosis. On the other
hand, both EQ-5D (five dimensions) and howRU ask sub-
jects about their health status today, which is a different
question. Furthermore, in a clinic, some of the subjects may
feel relatively well, but have a serious underlying illness and
might score relatively low on EQ-VAS; others may feel poorly
yet expect to make a complete recovery and so score more
highly on EQ-VAS.

In our study, only 48% of respondents completed the EQ-VAS
in the way instructed. This is similar to the comparable propor-
tion (45%) found by Feng et al.,'? who have explored the per-
formance of the EQ-VAS in greater depth.

The most obvious limitations of this study derive from its
modest sample size (n = 116), but this is sufficiently large
for the statistical tests used. The location at a cardiovascular
clinic may mean that results obtained here would not be the
same in other populations, although our primary purpose was
to compare the instruments head-to-head. There is the fur-
ther limitation that this study was performed by the originator
of howRU, but care was taken to minimise risks of bias from
this source.

The version of the questionnaire used in this study (data
were collected during July and August 2009) differs from the
current 2013 version in three small details; the label slight
has been changed to a little, which can to time as well as
quality; the phrase (24 hours) has been added after the main
question How are you today? to make it clear that today
applies to a full 24 hours, not just right now and the phrase
Dependent on others has been clarified to Require help from
others. These differences are not considered to be significant
or to have affected the findings.

Since the data for this study were collected, the Eurogol
Group has published a revised version of EQ-5D, known
as EQ-5D-5L, with five possible responses for each item
and other changes.’® EQ-5D-5L is longer than EQ-5D
(3L) (286 words vs 230) and readability is better (Flesch-
Kincaid Grade 3.1 vs 6.0). New methods are also being
developed to address some of the limitations of the existing
values sets.14

On each of the relevant comparisons analysed in this
paper, the performance of howRU has been found to show
better properties for repeated routine use than EQ-5D.
There is a need for more research on howRU, includ-
ing test-retest, before and after and longitudinal studies
across a range of conditions, care settings and demo-
graphic groups.

In this and in previous studies, it has been shown that
howRU performs at least as well as longer generic measures,
yet it is considerably shorter and simpler. Where the require-
ment is to measure patients’ health-related quality of life, and
selection criteria include universality, ease of use and brevity,
then howRU may be an appropriate choice.
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