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Abstract

Purpose To determine the changes in each of the five dimensions of the EuroQol 5-dimension index associated with
community-based physiotherapy.

Methods Four thousand one hundred and thirty-six patients that received community-based musculoskeletal physiotherapy
across five NHS centres completed the EQ-5D on entry into the service and upon discharge. Patients were categorised on
symptom location and response to treatment based on their EQ-5D index improving by at least 0.1 (“EQ-5D responders”).
For each symptom location, and for responders and non-responders to treatment, the mean (+ SD) were calculated for each
dimension pre- and post-treatment as well as the size of effect.

Results The mobility dimension improved (p < 0.05) in all symptom locations for EQ-5D responders (d =0.26-1.58) and
in ankle, knee, hip and lumbar symptoms for EQ-5D non-responders (d=0.17-0.45). The self-care dimension improved
(p <0.05) in all symptom locations for EQ-5D responders (d =0.49-1.16). The usual activities dimension improved
(p <0.05) across all symptom locations for EQ-5D responders (d =1.00-1.75) and EQ-5D non-responders (d=0.14-0.60).
Despite the pain/discomfort dimension improving (p < 0.05) across all symptom locations for both EQ-5D responders
(d=1.07-1.43) and EQ-5D non-responders (d=0.29-0.66), the anxiety/depression dimension improved (p < 0.05) from
higher starting levels in EQ-5D responders (d =0.76—1.05) with no change seen for EQ-5D non-responders (d = — 0.16
to 0.06).

Conclusions Clinicians should not assume that a patient presenting with pain but expressing high anxiety/depression is
unlikely to respond to treatment, as they may show the best HRQoL outcomes. For patients presenting with pain/discomfort
and low levels of anxiety/depression, the EQ-5D index is perhaps not a suitable tool for sole use in patient management and
service evaluation.
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Introduction

Health-related quality of life (HRQoL) outcomes are often
used to evaluate healthcare interventions [1] and service
performance [2] and have been suggested as being useful
for clinicians in guiding treatment planning [2, 3]. Whilst
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the traditional goal of musculoskeletal physiotherapy is to
improve function and reduce pain, these would be expected
to have a key influence on quality of life. The EuroQol 5
Dimensions (EQ-5D) assess HRQoL across five dimen-
sions, including mobility, self-care, usual activities, pain/
discomfort and anxiety/depression [4]. Each dimension is
scored from one to five, with one being the best possible
score. The scores from all five dimensions are then com-
bined and scaled, based on national norms, to provide an
index that represents overall HRQoL. In the UK, this index
ranges from —0.594 to 1, with 1 the best possible quality of
life and values below zero indicating quality of life worse
than death [5].
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In musculoskeletal healthcare, EQ-5D has been used to
evaluate services such as aquatic exercise therapy [6], pos-
tural exercise [7], telephone-based physiotherapy [8], back
and neck pain interventions [9], acupuncture [10, 11] and
advanced physiotherapy services [12—14], with improve-
ments ranging from 0.048 [12] up to 0.20 [9]. In commu-
nity-based physiotherapy, (i.e. received by patients from the
general population living independently), Harding et al [15]
reported improvements in EQ-5D index of 0.25 in patients
allocated to an intervention to reduce waiting times com-
pared to improvements of 0.18 in patients following standard
care pathways. More recently, we reported improvements
in EQ-5D index associated with community-based physi-
otherapy of 0.203 [16].

Whilst an overall measure of HRQoL using the EQ-5D
index is useful for evaluating the effectiveness of com-
munity-based physiotherapy intervention, no studies have
explored changes in the individual dimensions of EQ-5D
that contribute to the EQ-5D index. By investigating how
each dimension interacts over the course of physiotherapy
management, and how these changes differ based on the
anatomical site of pain/injury, useful information could be
derived to predict outcome of physiotherapy intervention.
This study aimed to determine the association between
community-based physiotherapy and changes in EQ-5D
dimension scores in terms of their relative contribution to
improved HRQoL.

Methods
Population

Patients receiving community-based physiotherapy from
one of the five National Health Service centres (Camden,
Gateshead, Newcastle, Northumberland, South West Essex)
between January 2012 and April 2016 were eligible to be
included in the sample. All patients were registered with a
general practitioner (GP). Entry to the service was via refer-
ral from their GP, or through self-referral via a telephone
assessment and advice service. For those patients that could
not use the self-referral service (i.e. patients aged less than
16 years, or those with hearing impairments) could only
enter the service through GP referral. Patients entering the
service completed a pre-intervention EQ-5D. Those unable
to understand the English language sufficiently to answer the
questions without the need for an interpreter did not com-
plete a pre- or post-intervention EQ-5D and were excluded
from this study, due to only the English language version of
the EQ-5D being licenced for use within the service. The
mean new-to-review ratio across these centres within this
period was 1:2.38. The patient population used in this study
was the same as reported on previously [16].
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Intervention

On first entry into the service, patients were categorised
according to symptom location. Thirteen symptom loca-
tion categories were used, including the foot, ankle, knee,
hip, sacroiliac (region where the spine meets the pelvis),
lumbar (lower back), thoracic (middle-upper back), neck,
temporomandibular (jaw), shoulder, elbow, wrist, hand, as
well as generalised pain and “other disorders not otherwise
stated”. Physiotherapy-based management was subsequently
provided to patients in a community setting, appropriate to
their symptoms. Patients received interventions that typi-
cally included lifestyle advice, exercise therapy, manual
therapy, taping, soft tissue techniques, electrotherapy and/or
acupuncture. The most appropriate intervention was deter-
mined according to patient need, evidence-based practice
and national and local clinical guidelines, using shared deci-
sion making. Episodes of care usually involved an initial tel-
ephone triage assessment and treatment assessment followed
by face-to-face appointments, if required.

Ethical approval statement

The study was approved by the Northumbria University Eth-
ics Committee as a retrospective study.

Outcomes

The EQ-5D was administered upon first entry into the phys-
iotherapy service and was subsequently requested from
patients at discharge following the completion of treatment.
Within each of the five dimensions, a patient will receive
an integer score from 1 to 5, where a score of 1 indicates
the best outcome (full health) for that dimension (Table 1).
From the individual dimension scores, an index is calculated
that takes into account national population norms (national
tariff). As this study evaluated EQ-5D data from a UK popu-
lation, the UK tariff was used to calculate the EQ-5D index
[5], which can range from —0.594 to 1.0. Patients were cat-
egorised as either being “EQ-5D responders” to treatment
in terms of HRQoL or “EQ-5D non-responders”, based on
whether they showed an improvement in overall EQ-5D
index of greater than 0.1, or not, in line with previous stud-
ies [16, 17].

Data handling

The investigators had full access to the data from all five
centres, which were recorded in a single nationwide sys-
tem. Data were only included for patients that were being
treated for a single morbidity, where the length of time in the
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Table 1 The five levels within each of the five dimensions of EQ-5D

Dimension/question Score

Mobility
I have no problems in walking about
I have slight problems in walking about
I have moderate problems in walking about

I have severe problems in walking about

I O S

I am unable to walk about
Self-care
I have no problems washing or dressing myself
I have slight problems washing or dressing myself
I have moderate problems washing or dressing myself

I have severe problems washing or dressing myself

[ O S

I am unable to wash or dress myself
Usual activities
I have no problems doing my usual activities
I have slight problems doing my usual activities
I have moderate problems doing my usual activities

I have severe problems doing my usual activities

[ O S

I am unable to do my usual activities
Pain/discomfort

I have no problems pain or discomfort

I have slight problems pain or discomfort

I have moderate problems pain or discomfort

I have severe problems pain or discomfort

[ O S

I have extreme pain or discomfort
Anxiety/depression

I am not anxious or depressed

I am slightly anxious or depressed

I am moderately anxious or depressed

I am severely anxious or depressed

I O

I am extremely anxious or depressed

service was between 2 and 16 weeks. This was to ensure that
only data for a single treatment intervention were included,
being deemed the minimum and maximum duration that
a patient would remain in the service for a single bout of
treatment. Given a study period of 4 years, some patients
re-entered the service at a later date for a further assess-
ment and treatment, and these were included in the study
as separate records. Any duplicate records were removed
prior to analysis. Patients were only included if their records
showed both pre- and post-treatment EQ-5D index and indi-
vidual dimension scores. Patients were excluded if they were
referred to advanced services (CATS), as those patients had
their post-treatment EQ-5D within CATS which, therefore,
did not make this a valid representation of community-based
physiotherapy management. Sacroiliac pain, temporoman-
dibular pain and general pain categories were removed
from the dataset due to having very low patient numbers,
and the other disorders not otherwise stated category was

also removed as it did not pertain to any specific symptom
location.

Data analysis

For each symptom location, mean (+ SD) score for each
of the five EQ-5D dimensions were calculated before and
after treatment. Paired samples t tests were used to deter-
mine the significance of any difference between pre- and
post-treatment. Cohen’s d effect sizes were also calculated
for each pairwise comparison to provide an indication of
the magnitude of effect between pre- and post-treatment.
Cohen’s d effect sizes were calculated by the change in mean
between pre- and post-treatment divided by the mean stand-
ard deviation. Effects were defined as trivial (d <0.20), small
(0.20<d <0.5), moderate (0.5 <d <0.8) or large (d> 0.8).

Results

Overall, 33,117 patient records were obtained. After removal
of duplicates (n = 4832), 28,285 patients had a first EQ-5D
recorded, of whom 5547 patients also had an end of epi-
sode EQ-5D recorded, who were included in the analysis.
Those without a follow-up score (n = 22,275) were either
discharged after their telephone assessment only as a one-
stop shop, or failed to return the EQ-5D score after discharge
if seen face to face. Four hundred and sixty-five patients
were excluded as they returned more than two EQ-5D
scores, as the data management system only retaining the
first and last score. Of the 5547 patients with both a pre- and
post-treatment EQ-5D, a further 1275 were excluded as they
did not meet the remaining inclusion criteria. Due to very
small patient numbers, those with temporomandibular pain
(n =4), generalised pain (n = 4), sacroiliac pain (n = 24) and
other disorders not otherwise stated were excluded. This left
a final sample for analysis of 4112 patient records.

The mobility dimension showed significant improvement
across all symptom locations in EQ-5D responders. Large
improvements were observed for lower limb joints and lum-
bar spine in EQ-5D responders. Moderate improvement in
the mobility dimension was seen for all other symptom loca-
tions in EQ-5D responders except the elbow and hand which
both showed small effect magnitudes (Table 2). EQ-5D non-
responders to treatment still showed significant improve-
ments in the mobility dimension for ankle, knee, hip and
lumbar symptoms, although these changes were only trivial
to small in magnitude. Pre-treatment mobility dimension
scores ranged between 1.31 and 2.51 for EQ-5D responders
and between 1.07 and 2.00 for EQ-5D non-responders.

The self-care dimension showed significant improvement
in EQ-5D responders across all symptom locations. Large
improvements in the self-care dimension were seen for knee,
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Table 2 Pre- and post-treatment scores for the mobility dimension of the EQ-5D for patients that reported overall improvements in EQ-5D index

and those that did not

n Pre-treatment Post-treatment ~ Mean difference  d 95% confidence t df P
interval
Mean SD Mean SD Lower  Upper
Responders (EQ-5D index change from baseline >0.1)
Lower limb
Foot pain 75 251 1.04 125 0.55 —1.26 1.58 1.03 1.47 11.307 74 <0.001
Ankle pain 141 2.13 092 1.18 044 -095 1.40 0.81 1.10 13.082 140 <0.001
Knee pain 538 2.12 0.91 1.17 044 -095 1.41 0.88  1.02 26411 537  <0.001
Hip pain 188  2.10 094 121 0.54 -0.89 1.20 0.77 101 14.571 187  <0.001
Trunk and head
Lumbar pain 690  2.06 0.99 120 0.51 —-0.86 1.15 0.80 093 25.588 689  <0.001
Thoracic pain 94 132 0.66 1.07 026 —0.25 0.54 0.14 035 4.542 93  <0.001
Neck pain 382 148 0.81 1.09 035 -0.39 0.67 0.31 046 10.695 381 <0.001
Upper limb
Shoulder pain 482  1.44 0.82 1.11 044 -033 0.52 0.26  0.39 9.674 481 <0.001
Elbow pain 94 131 0.69 1.10 039 -0.21 0.39 0.10 0.33 3.648 93 <0.001
Wrist pain 62 144 0.74  1.10 039 -0.34 0.60 0.19 048 4.671 61 <0.001
Hand pain 47 149 093 1.28 0.71 -0.21 0.26 0.02 041 2.219 46 0.031
Non-responders (EQ-5D index change from baseline <0.1)
Lower limb
Foot pain 32 2.00 0.88  1.81 0.74 -0.19 0.23 -0.04 042 1.646 31 0.110
Ankle pain 49 198 090 1.59 0.81 —-0.39 0.45 0.13  0.64 3.065 48 0.004
Knee pain 253 1.92 0.88 1.60 0.78 —0.32 0.39 0.23 041 7.061 252  <0.001
Hip pain 113 1.85 0.86 1.64 0.74 -0.21 0.27 0.08 0.34 3.285 112 0.001
Trunk and head
Lumbar pain 301 1.63 0.80 1.50 0.77 -0.13 0.17 0.05 0.20 3416 300 0.001
Thoracic pain 34 1.12 0.41 1.21 0.54 0.09 -0.19 -025 0.07 —-1.139 33 0.263
Neck pain 181 1.27 0.56 1.31 0.61 0.04 -0.08 —-0.11 0.03 —1.236 180 0.218
Upper limb
Shoulder pain 224  1.19 0.56 1.25 0.60 0.05 -0.09 -0.12 0.01 —1.554 223 0.122
Elbow pain 56  1.07 0.32  1.09 0.35 0.02 -0.05 -0.10 0.06 —0.444 55 0.659
Wrist pain 26 1.15 046 1.31 0.68 0.15 -027 =034 0.03 —1.690 25 0.103
Hand pain 37 1.14 042 1.16 0.50 0.03 -0.06 -0.19 0.14 -0.329 36 0.744

hip, lumbar, neck, shoulder, elbow and wrist symptoms in
EQ-5D responders, moderate improvement effects were seen
for ankle, thoracic and hand symptoms and small improve-
ments for foot symptoms (Table 3). EQ-5D non-responders
showed trivial or small worsening effects for foot, ankle,
knee, lumbar, thoracic, elbow and wrist symptoms. Signifi-
cant increases (worsening) in the self-care dimension in non-
responders were seen with hip and neck symptoms, although
these changes showed small and trivial effect magnitudes,
respectively. Pre-treatment self-care dimension scores
ranged between 1.32 and 1.82 for EQ-5D responders and
between 1.04 and 1.41 for EQ-5D non-responders.

The usual activities dimension showed large, signifi-
cant, improvement across all symptom locations for EQ-5D
responders (Table 4). In EQ-5D non-responders, significant
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improvements in the usual activities dimension were seen
in patients with ankle, knee, hip, lumbar, neck, shoulder
and elbow symptoms. These improvements were of mod-
erate effect magnitude for elbow symptoms, and all other
symptom locations showed small changes, except those
with hand and wrist symptoms. Pre-treatment usual activi-
ties dimension scores ranged between 1.83 and 2.55 for
EQ-5D responders and between 1.76 and 2.09 for EQ-5D
non-responders.

The pain/discomfort dimension showed a very large,
significant, improvement across all symptom locations
for EQ-5D responders (Table 5). EQ-5D non-responders
showed significant reductions in the pain dimension for
all sites of pain except thoracic, wrist and hand symp-
toms. Improvements of moderate effect magnitude in
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Table 3 Pre- and post-treatment scores for the self-care dimension of the EQ-5D for patients that reported overall improvements in EQ-5D index
and those that did not

n Pre-treatment Post-treatment ~ Mean difference  d 95% confidence t df P
interval
Mean  SD Mean  SD Lower  Upper
Responders (EQ-5D index change from baseline >0.1)
Lower limb
Foot pain 75 1.36 0.69 1.09 0.41 -0.27 0.49 0.09 0.44 3.041 74 0.003
Ankle pain 141 1.32 0.69 1.02 0.19 -0.30 0.68 0.19 0.41 5.426 140  0.000
Knee pain 538 1.51 0.78 1.07 030 -044 0.81 0.38 0.50 13.834 537  0.000
Hip pain 188 1.57 0.72 1.10 034 -047 0.89 0.37 0.56 9.886 187  0.000
Trunk and head
Lumbar pain 690 1.75 0.85 1.12 0.37 -0.63 1.03 0.58 0.70 20.337 689  0.000
Thoracic pain 94 1.32 0.51 1.05 023 -0.27 0.73 0.15 0.38 4.670 93  0.000
Neck pain 382 1.56 0.75 1.10 0.37 -046 0.82 0.39 0.53 13.215 381 0.000
Upper limb
Shoulder pain 482 1.82 0.88 1.14 040 -0.68 1.06 0.60 0.75 18.392 481 0.000
Elbow pain 94 1.51 0.77 1.05 0.31 —0.46 0.85 0.31 0.61 6.090 93  0.000
Wrist pain 62 1.74 0.72 1.11 0.37 -0.63 1.16 0.46 0.80 7.519 61  0.000
Hand pain 47 1.70 0.83 1.23 0.56 —-047 0.68 0.26 0.68 4.471 46  0.000
Non-responders (EQ-5D index change from baseline <0.1)
Lower limb
Foot pain 32 1.28 0.68 1.41 0.71 0.13 -0.19 -0.30 0.05 —1.438 31 0.161
Ankle pain 49 1.04 0.29 1.12 0.39 0.08 -0.24 -0.20 0.03 —1.429 48  0.159
Knee pain 253 1.25 0.54 1.30 0.59 0.05 -0.09 -0.11 0.01 —-1.670 252  0.096
Hip pain 113 1.24 0.50 1.37 0.60 0.13 -024 -022 -0.04 —-2.986 112 0.003
Trunk and head
Lumbar pain 301 1.31 0.60 1.38 0.68 0.07 —0.11 -0.13 —0.01 —-2.267 300 0.024
Thoracic pain 34 1.18 0.39 1.21 0.48 0.03 -0.07 -0.19 0.13 -0.373 33 0711
Neck pain 181 1.16 0.47 1.25 0.60 0.09 -0.17 —-0.16 —0.02 —2.445 180  0.015
Upper limb
Shoulder pain 224 1.41 0.70 1.38 0.62 —-0.03 0.05 —-0.04 0.10 0.749 223 0454
Elbow pain 56 1.21 0.46 1.34 0.58 0.13 —-0.25 -0.23 —-0.02 —-2434 55  0.018
Wrist pain 26 1.23 0.51 1.27 0.53 0.04 —-0.08 —-0.28 0.20 —0.328 25  0.746
Hand pain 37 1.19 0.46 1.16 0.37 -0.03 0.07 -0.16 0.21 0.298 36 0.768

non-responders were observed for foot, ankle and elbow
pain but all other symptom locations showed small or
trivial improvements effects. Pre-treatment pain/discom-
fort dimension scores ranged between 2.54 and 2.97 for
EQ-5D responders and between 1.89 and 2.44 for EQ-5D
non-responders.

for EQ-5D responders and between 1.11 and 1.41 for EQ-5D
non-responders.

Discussion

The anxiety/depression dimension showed a large,
significant, improvement for foot, ankle, knee, hip, lum-
bar, thoracic, neck, elbow, wrist and hand symptoms in
EQ-5D responders, with a moderate, significant improve-
ment observed for shoulder symptoms (Table 6). EQ-5D
non-responders showed no change in the anxiety/depres-
sion dimension, with only trivial effect magnitudes being
observed for all symptom locations. Pre-treatment anxiety/
depression dimension scores ranged between 1.37 and 1.78

The aim of this study was to determine how community-
based physiotherapy treatment for musculoskeletal injury
was related to change in the five dimension scores of the
EQ-5D HRQoL outcome measure. A main finding was
that the pain/discomfort dimension of the EQ-5D outcome
reduced across all symptom locations, but this reduction
did not equate to an improvement in EQ-5D index for all
patients. Therefore, during a course of physiotherapy, pain
reduction often occurs but EQ-5D will not improve in
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Table 4 Pre- and post-treatment scores for the usual activities dimension of the EQ-5D for patients that reported overall improvements in EQ-5D

index and those that did not

n Pre-treatment Post-treatment ~ Mean difference  d 95% confidence t df P
interval
Mean SD Mean SD Lower Upper

Responders (EQ-5D index change from baseline >0.1)

Lower limb
Foot pain 75 255 1.03 1.21 0.50
Ankle pain 141 2.28 0.96 1.25 0.50
Knee pain 538 239 1.00 1.28 0.52
Hip pain 188  2.28 0.92 1.27 0.52
Trunk and head
Lumbar pain 690  2.44 1.00 1.35 0.59
Thoracic pain 94 1.83 0.78 1.17 0.43
Neck pain 382 221 0.97 1.26 0.53
Upper limb
Shoulder pain 482  2.33 0.96 1.32 0.59
Elbow pain 94 232 0.96 1.28 0.65
Wrist pain 62 226 0.83 1.31 0.56
Hand pain 47 247 0.97 1.60 0.77
Non-responders (EQ-5D index change from baseline <0.1)
Lower limb
Foot pain 32 1.78 0.83 1.63 0.75
Ankle pain 49 1.94 0.80 1.65 0.78
Knee pain 253 2.09 0.80 1.78 0.78
Hip pain 113 1.92 080 1.73 0.79
Trunk and head
Lumbar pain 301 1.96 084 1.77 0.89
Thoracic pain 34 1.76 0.70 1.56 0.79
Neck pain 181 1.86 0.79 1.59 0.81
Upper limb
Shoulder pain 224 1.92 0.76 1.68 0.76
Elbow pain 56 2.05 0.70 1.61 0.76
Wrist pain 26 1.88 0.86 1.77 0.71
Hand pain 37 1.78 0.67 1.51 0.65

—-1.34
—-1.03
-1.11
-1.01

-1.09
—0.66
—-0.95

-1.01
-1.04
-0.95
-0.87

-0.15
-0.29
-0.31
-0.19

-0.19
-0.20
-0.27

-0.24
—-0.44
-0.11
-0.27

1.75 1.11 1.55 11.987 74 0.000
1.41 0.89 1.18 13.696 140 0.000
1.46 1.03 1.19 28.061 537 0.000
1.40 0.89 1.13 16.250 187 0.000
1.37 1.02 1.16 30.585 689  0.000
1.09 050 0.82 8.307 93 0.000
1.27 0.85 1.04 20.034 381 0.000
1.30 0.94 1.10 25.315 481 0.000
1.29 0.87 1.21 12.201 93 0.000
1.37 0.75 1.15 9.389 61 0.000
1.00 0.60 1.14 6.476 46 0.000
0.19 -0.09 0.40 1.305 31 0.201
0.37 0.09 0.48 2.954 48  0.005
0.39 022  0.40 6.580 252 0.000
0.24 0.05 0.32 2.767 112 0.007
0.22 0.10  0.28 4.170 300  0.000
0.27 —0.05 0.46 1.646 33 0.109
0.34 0.16  0.39 4.665 180  0.000
0.32 0.14 035 4.488 223 0.000
0.60 026  0.64 4.696 55 0.000
0.14 -0.21 0.45 0.721 25 0.478
0.41 0.00  0.54 2.044 36 0.048

total score. The anxiety/depression dimension mean score
improved in patients that showed an increase in EQ-5D
index of greater than 0.1, suggesting that anxiety and depres-
sion could be a key dimension and status linked to the poten-
tial to improve EQ-5D and hence HRQoL.

EQ-5D responders had higher pre-treatment pain/discom-
fort (2.54-2.97) than EQ-5D non-responders (1.89-2.44),
but showed reduced post-treatment pain/discomfort
(1.27-1.51) when compared to EQ-5D non-responders
(1.76-2.23). Of all five dimensions, pain/discomfort has
been reported as being the most frequently problematic
dimension across a range of musculoskeletal conditions
[18]. The fact that community-based physiotherapy was
associated with at least small reductions in the pain/discom-
fort dimension in all patients, regardless of whether they
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reported overall improvements in HRQoL is encouraging.
However, this would need to be confirmed via a randomised
controlled trial using validated joint-specific pain outcomes.

The anxiety/depression dimension reduced in EQ-5D
responders, with large effect magnitudes in symptom loca-
tions except the shoulder (moderate effect). EQ-5D non-
responders reported no change in anxiety/depression, with
trivial effect magnitudes across all symptom locations. Pre-
treatment anxiety/depression dimension scores were higher
in EQ-5D responders than EQ-5D non-responders. Follow-
ing treatment, the anxiety/depression dimension was lowest
in EQ-5D responders. These data suggest that if patients
present with higher levels of anxiety/depression, they are,
in fact, more likely to show improved HRQoL than those
who present with less anxiety/depression. This finding
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Table5 Pre- and post-treatment scores for the pain/discomfort dimension of the EQ-5D for patients that reported overall improvements in

EQ-5D index and those that did not

n Pre-treatment Post-treatment ~ Mean difference  d 95% confidence t df p
interval
Mean SD Mean SD Lower Upper

Responders (EQ-5D index change from baseline >0.1)

Lower limb
Foot pain 75 297 0.93 1.49 0.64
Ankle pain 141 2.62 0.79 1.29 0.51
Knee pain 538  2.64 0.79 1.35 0.54
Hip pain 188 271 0.85 1.37 0.56
Trunk and head
Lumbar pain 690  2.96 0.91 1.47 0.61
Thoracic pain 94 254 0.73 1.27 0.49
Neck pain 382 2.87 0.89 1.39 0.56
Upper limb
Shoulder pain 482  2.77 0.85 1.37 0.58
Elbow pain 94 276 0.81 1.35 0.62
Wrist pain 62 274 0.75 1.40 0.56
Hand pain 47 283 1.07 1.51 0.66
Non-responders (EQ-5D index change from baseline <0.1)
Lower limb
Foot pain 32 244 0.84  2.00 0.62
Ankle pain 49 235 0.69  2.00 0.61
Knee pain 253 236 082 211 0.73
Hip pain 113 243 074 219 0.71
Trunk and head
Lumbar pain 301 2.45 076 223 0.78
Thoracic pain 34 224 0.78 2.06 0.69
Neck pain 181 2.44 076 217 0.74
Upper limb
Shoulder pain 224  2.27 0.78  2.04 0.71
Elbow pain 56 241 0.73 2.04 0.57
Wrist pain 26 235 0.85 2.08 0.63
Hand pain 37 1.89 0.84 1.76 0.68

—1.48
—-1.33
-1.29
—-1.34

—1.49
—-1.28
—1.48

—1.40
—1.40
-1.34
-1.32

—0.44
-0.35
-0.25
-0.25

-0.21
-0.18
-0.27

-0.23
-0.38
-0.27
-0.14

1.88 1.26 1.70 13.705 74 0.000
2.03 1.20 1.46 20.212 140 0.000
1.93 1.23 1.35 40.522 537  0.000
1.90 1.22 1.46 22.371 187 0.000
1.97 1.43 1.56 46.475 689  0.000
2.10 1.14 1.42 18.243 93 0.000
2.06 1.40 1.57 35.158 381 0.000
1.96 1.33 1.47 39.615 481 0.000
1.96 1.27 1.54 21.122 93 0.000
2.06 1.19 1.48 18.461 61 0.000
1.53 1.07 1.57 10.486 46 0.000
0.60 0.21 0.66 3.999 31 0.000
0.53 0.16 0.54 3.663 48 0.001
0.32 0.17 0.33 5.855 252 0.000
0.34 0.12  0.38 3.827 112 0.000
0.28 0.13 0.29 5.109 300  0.000
024 -0.01 0.36 1.977 33 0.056
0.35 0.16  0.37 5.066 180  0.000
0.31 0.14 032 4.865 223 0.000
0.58 0.23 0.52 5.029 55 0.000
0.37 -0.02 0.56 1.895 25 0.070
0.18 —-0.08 0.35 1.303 36 0.201

contradicts the findings of Bergbom et al [19], who observed
a lack of response to treatment in patients who presented
with depressed mood. Previous studies have also shown high
levels of depression to be linked to poor adherence to exer-
cise rehabilitation programmes [20-23]. Before treatment,
the mean anxiety/depression score in EQ-5D non-responders
ranged between 1.11 and 1.40, compared to between 1.37
and 1.78 in EQ-5D responders.

The anxiety/depression dimension scores at presenta-
tion for EQ-5D responders are still relatively low, so may
not represent true clinical depression in most patients in a
physiotherapy cohort compared to those reported in previ-
ous studies as showing poor outcome and poor adherence to
treatment. The lower levels of depression in the EQ-5D non-
responders could be considered as very low, though Shaw

et al. [20] found that intervention adherence was poor in
osteoarthritic patients with very low depression as well as
with very high depression contrary to our findings. Further
research is warranted to look at the relationship between
treatment adherence and HRQoL scores at presentation.
The mobility dimension showed the greatest improve-
ments in EQ-5D responders that received treatment for
lower limb and low back conditions, showing large effect
magnitudes. In EQ-5D responders receiving treatment at
other symptom locations, only small to moderate improve-
ments in the mobility dimension were observed. In EQ-5D
non-responders, improvements with small effect magnitudes
were observed for lower limb and wrist symptoms, and only
trivial effects for trunk and upper limb symptom locations.
Mobility is sometimes assessed using functional tests such
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Table 6 Pre- and post-treatment scores for the anxiety/depression dimension of the EQ-5D for patients that reported overall improvements in

EQ-5D index and those that did not

n Pre-treatment Post-treatment ~ Mean difference  d 95% confidence t df P
interval
Mean SD Mean  SD Lower  Upper

Responders (EQ-5D index change from baseline >0.1)

Lower limb
Foot pain 75 1.73 092 1.08 032 -0.65
Ankle pain 141 1.53 077  1.04 0.19
Knee pain 538  1.57 0.81 1.06 0.28
Hip pain 188 1.57 0.83 1.06 026 —-0.51
Trunk and head
Lumbar pain 690 1.78 0.97 1.11 0.40
Thoracic pain 94 148 079  1.05 027 -043
Neck pain 382 1.66 0.87 1.10 0.39
Upper limb
Shoulder pain 482  1.60 093 1.10 0.39
Elbow pain 94 147 0.80 1.03 0.18
Wrist pain 62 137 0.61 1.03 0.18
Hand pain 47 1.72 0.97 1.15 0.47
Non-responders (EQ-5D index change from baseline <0.1)
Lower limb
Foot pain 32 1.25 0.57 1.25 0.72 0.00
Ankle pain 49 1.24 0.56 1.31 0.85 0.06
Knee pain 253 1.35 0.67 1.31 0.70
Hip pain 113 1.24 0.52 1.28 0.57 0.04
Trunk and head

Lumbar pain 301 1.40 0.73 1.45 0.84 0.05
Thoracic pain 34 121 054 129 0.58 0.09

Neck pain 181 141 074  1.38 081 -0.03
Upper limb

Shoulder pain 224  1.25 062 1.22 0.65

Elbow pain 56  1.36 0.67 1.43 0.71 0.07

Wrist pain 26 1.27 045 131 0.62 0.04

Hand pain 37  1.11 0.31 1.11 0.39 0.00

—-0.50

-0.52

-0.67

—-0.55

-0.50

—0.44

-0.34
-0.57

-0.04

-0.02

1.05 045 0.86 6.448 74 0.000
1.04 037 0.62 7.835 140 0.000
0.95 045 059 15.066 537  0.000
0.94 040  0.62 9.435 187  0.000
0.98 0.60 0.74 19.387 689  0.000
0.81 028 057 5.932 93 0.000
0.88 047  0.64 13.489 381  0.000
0.76 042 058 12492 481  0.000
0.89 028  0.60 5.396 93 0.000
0.86 0.19  0.49 4.452 61  0.000
0.80 034  0.81 4.919 46  0.000
0.00
-009 -024 0.12 —0.685 48  0.497
006 —-0.03 0.11 1.209 252 0.228
-0.08 -0.13 0.04 -1.000 112  0.319
-0.07 -=0.12 0.01 —-1.558 300 0.120
-0.16 -027 0.09 —1.000 33 0.325
004 =004 0.11 0.884 180  0.378
004 -0.05 0.09 0.610 223  0.542
-0.10 -0.24 0.10 —0.851 55 0.399
-0.07 =011 0.11 0.000 36 1.000
000 -022 0.22 0.000 31 1.000

as the 6-min walk test [24], which naturally make more use
of the legs and trunk (load bearing) than the upper limbs
(non-load bearing). The questions asked in the EQ-5D out-
come specific to the mobility dimension are also specific to
walking [4]. It is not surprising, therefore, that changes to
the mobility dimension of the EQ-5D outcome were most
associated with lower limb and lumbar pain. These findings
suggest that evaluation of mobility status should only be
considered in patients presenting with lower limb or low
back symptoms.

The self-care dimension improved in EQ-5D responders,
with moderate to large effect magnitudes observed in all
symptom locations except the foot (small effect magnitude).
In EQ-5D non-responders, most symptom locations showed
no change in the self-care dimension, and patients receiving

@ Springer

treatment for ankle, hip and elbow symptoms reported small
declines in the self-care dimension. When completing the
EQ-5D outcome, patients indicate their ability to wash them-
selves and to get dressed [4]. Having full range of motion at
the hip and elbow will be key to washing and bending to be
able to reach the feet, and ankle pain will likely impact on a
patient’s ability to put on their socks and shoes. These data
suggest that, for patients with ankle, hip and elbow symp-
toms, self-care is an important factor in whether a patient’s
overall HRQoL improves.

In EQ-5D responders, improvements in the usual activi-
ties dimension (e.g. work, study, housework, family or lei-
sure activities [4] with large magnitudes of effect reported
across all symptom locations. In EQ-5D non-responders,
usual activities were seen to improve with small effect
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magnitude for most symptom locations, with the exception
of the elbow (moderate effect), foot (trivial effect) and wrist
(trivial effect). This finding is similar to that discussed for
the mobility dimension. Walking (the activity referred to in
the mobility dimension question) could be considered one of
the most prevalent “usual activities” that many patients will
perform. In fact, Simpson et al [25] reported that walking
was the most frequently reported physical activity amongst
US adults in 2000, with 46% primarily walking for a mini-
mum of 30 min, five times per week, as a leisure-time physi-
cal activity. This figure is likely to be slightly lower in the
UK as Adams [26] reported only 34% of UK adults complete
this duration/frequency of physical activity each week. As
such, it could be expected that the usual activities dimension
would make a similar contribution to overall HRQoL as the
mobility dimension, as they are both functional dimensions
within the EQ-5D outcome measure [27].

The data suggest that pain/discomfort and anxiety/
depression show the greatest change in EQ-5D responders
compared to EQ-5D non-responders. Interestingly, EQ-5D
responders reported pre-treatment scores for the pain/dis-
comfort dimension and the anxiety/depression dimension
that were higher (worse) than in EQ-5D non-responders.
These data suggest that those patients presenting with
increased pain/discomfort and/or anxiety/depression may
have the greatest capacity for improving their overall
HRQoL. It must be noted, however, that the majority of
patients reported only slight to moderate pain/discomfort
and either no or slight anxiety/depression. This suggests that
the EQ-5D dimensions may not be sufficiently sensitive to
identify improvements in HRQoL in these patients. Herd-
man et al. [27] reported on the development of the EQ-5D
five-level outcome (as used here) which attempted to reduce
ceiling effects over the three-level version of the outcome.
The current data suggest that even the five-level version of
this outcome shows a ceiling effect.

The fact that many patients reported no pain/discomfort
on the EQ-5D pain/discomfort dimension (i.e. score of 1),
especially with the lack of improvement in overall HRQoL
for many of those patients, raises the question as to whether
it is economically appropriate for them to receive intensive
physiotherapy. This would be in line with the approach of
the STarT Back stratification tool for low back pain [28].
It could be that patients reporting no or low levels of pain/
discomfort and anxiety/depression would see just as good
outcomes in terms of HRQoL from receiving minimal
intervention. Black [2], however, cautioned against HRQoL
outcomes being used to ration care, suggesting that other
factors, such as long-term outcomes of the specific disease,
must also be considered. The assessment of HRQoL is sug-
gested as being more useful in clinical decision making com-
pared to disease-specific outcomes when it forms a part of
a patient’s early evaluation [3]. However, quality of life is

difficult to interpret as it is highly individual [3]. Quality of
life should, therefore, be measured by the clinician in order
that it is appropriately interpreted [2] and is used in a pro-
portionate way to aid clinical goal setting [3].

It must be remembered that the individual EQ-5D dimen-
sions are not validated as individual outcome measures.
Multi-dimensional HRQoL measures are also not as effec-
tive as joint-specific outcomes in the evaluation of treat-
ment outcome [3]. The present data point, however, to the
importance of assessing pain/discomfort and anxiety/depres-
sion using a validated joint-specific outcome as part of a
randomised controlled trial to assess the effectiveness of
community-based physiotherapy for musculoskeletal condi-
tions. Future studies should use validated outcomes for pain/
discomfort and anxiety/depression in order to fully evalu-
ate the effectiveness of community-based physiotherapy for
musculoskeletal conditions. Whilst the EQ-5D dimensions
suggest improvements over the time course of treatment, it
is not possible from the current data to confidently say that
this improvement in HRQoL was due to the physiotherapy
treatment due to the retrospective nature of the data (i.e. no
control group), and there is potential that changes in HRQoL
reported could be due to the natural time course of healing.
The data presented here should be used, therefore, to inform
the design of a randomised controlled trial to fully evaluate
the effectiveness of community-based physiotherapy. Such a
trial should use specific pain/discomfort and anxiety/depres-
sion outcomes in this patient group to investigate the rele-
vance of these dimensions to HRQoL and clinical outcomes.

Conclusions

In conclusion, following a community-based physiother-
apy intervention for musculoskeletal conditions, the pain/
discomfort dimension scores improved across all patients
and all symptom locations yet was not necessarily linked
to improved HRQoL. Patients that showed the greatest
improvement in overall EQ-5D index presented with worse
pain/discomfort and/or anxiety/depression, as measured by
the respective EQ-5D dimensions. Clinicians should not,
therefore, assume that a patient with worse pain and anxi-
ety/depression is unlikely to respond to treatment, as they
may, in fact, show the best outcomes in terms of HRQoL.
The EQ-5D index, however, is not sensitive enough for the
evaluation of patient presenting with low levels of pain/
discomfort and/or anxiety/depression, so is perhaps not a
suitable tool for sole use in patient management and service
evaluation. The findings suggest that additional validated
pain and anxiety/depression outcomes could be used to com-
pliment EQ-5D to better capture the experiences of patients
and identify patients that might respond best to treatment.

@ Springer



2382

Quality of Life Research (2018) 27:2373-2382

Funding Funding was received for this study from Connect Health.

Compliance with ethical standards

Conflict of interest Helen Robson, Aimee Robson and Graeme Wilkes
are employees of Connect Health.

Ethical approval This study was approved as a service evaluation from
the Northumbria University Ethics Committee.

Informed consent For this type of study, formal consent is not required.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

10.

11.

Fitzpatrick, R., Fletcher, A., Gore, S., Jones, D., Spiegelhalter, D.,
& Cox, D. (1992). Quality of life measures in health care. I: Appli-
cations and issues in assessment. BMJ, 305(6861), 1074-1077.
Black, N. (2013). Patient reported outcome measures could help
transform healthcare. BMJ, 346, f167.

Higginson, I. J., & Carr, A. J. (2001). Measuring quality of
life: Using quality of life measures in the clinical setting. BMJ,
322(7297), 1297-1300.

EuroQol, G. (1990). EuroQol—A new facility for the meas-
urement of health-related quality of life. Health Policy, 16(3),
199-208.

Dolan, P., Gudex, C., Kind, P., & Williams, A. (1996). The time
trade-off method: Results from a general population study. Health
Econ, 5(2), 141-154.

Enblom, A., Wicher, M., & Nordell, T. (2016). Health-related
quality of life and musculoskeletal function in patients with mus-
culoskeletal disorders: After compared to before short-term grou-
based aqua-exercises. Eur J Physiother, 18(4), 218-225.

van Eijsden, M. D., Gerhards, S. A., de Bie, R. A., & Severens, J.
L. (2009). Cost-effectiveness of postural exercise therapy versus
physiotherapy in computer screen-workers with early non-specific
work-related upper limb disorders (WRULD); a randomized con-
trolled trial. Trials, 10, 103.

Salisbury, C., Foster, N. E., Hopper, C., Bishop, A., Hollinghurst,
S., Coast, J., et al. (2013). A pragmatic randomised controlled trial
of the effectiveness and cost-effectiveness of ‘PhysioDirect’ tel-
ephone assessment and advice services for physiotherapy. Health
Technology Assessment, 17(2), 1-157.

Cuesta-Vargas, A. I., Gonzalez-Sanchez, M., & Casuso-Holgado,
M. J. (2013). Effect on health-related quality of life of a multi-
modal physiotherapy program in patients with chronic musculo-
skeletal disorders. Health and Quality of Life Outcomes, 11, 19.
Cheshire, A., Polley, M., Peters, D., & Ridge, D. (2011). Is it
feasible and effective to provide osteopathy and acupuncture for
patients with musculoskeletal problems in a GP setting? A service
evaluation. BMC Family Practice, 12, 49.

Cheshire, A., Polley, M., Peters, D., & Ridge, D. (2013). Patient
outcomes and experiences of an acupuncture and self-care ser-
vice for persistent low back pain in the NHS: A mixed methods
approach. BMC Complementary and Alternative Medicine, 13,
300.

@ Springer

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sephton, R., Hough, E., Roberts, S. A., & Oldham, J. (2010).
Evaluation of a primary care musculoskeletal clinical assessment
service: A preliminary study. Physiotherapy, 96(4), 296-302.
Johansson, K., Bergstrom, A., Schroder, K., & Foldevi, M. (2011).
Subacromial corticosteroid injection or acupuncture with home
exercises when treating patients with subacromial impingement
in primary care—A randomized clinical trial. Family Practice,
28(4), 355-365.

Jowett, S., Crawshaw, D. P., Helliwell, P. S., Hensor, E. M., Hay,
E. M., & Conaghan, P. G. (2013). Cost-effectiveness of exercise
therapy after corticosteroid injection for moderate to severe shoul-
der pain due to subacromial impingement syndrome: A trial-based
analysis. Rheumatology, 52(8), 1485-1491.

Harding, K. E., Leggat, S. G., Bowers, B., Stafford, M., & Taylor,
N. F. (2013). Reducing waiting time for community rehabilitation
services: A controlled before-and-after trial. Archives of Physical
Medicine and Rehabilitation, 94(1), 23-31.

Caplan, N., Robson, H., Robson, A., Barry, G., & Wilkes, G.
(2017). Associations between community-based physiotherapy for
musculoskeletal injury and health related quality of life (EQ-5D):
A multi-centre retrospective analysis. Health Quality Life Out-
comes, 15(1), 212. https://doi.org/10.1186/s12955-017-0789-3.
Jansson, K. A., & Granath, F. (2011). Health-related quality of life
(EQ-5D) before and after orthopedic surgery. Acta Orthopaedica,
82(1), 82—-89. https://doi.org/10.3109/17453674.2010.548026.
Picavet, H. S., & Hoeymans, N. (2004). Health related quality of
life in multiple musculoskeletal diseases: SF-36 and EQ-5D in the
DMC3 study. Annals of the Rheumatic Diseases, 63(6), 723-729.
Bergbom, S., Boersma, K., Overmeer, T., & Linton, S.J. (2011).
Relationship among pain catastrophizing, depressed mood, and
outcomes across physical therapy treatments. Physical Therapy,
91(5), 754-764.

Shaw, W. S., Cronan, T. A., & Christie, M. D. (1994). Predictors
of attrition in health intervention research among older subjects
with osteoarthritis. Health Psychology, 13(5), 421-431.

Minor, M. A., & Brown, J. D. (1993). Exercise maintenance of
persons with arthritis after participation in a class experience.
Health Education Quarterly, 20(1), 83-95.

Oliver, K., & Cronan, T. (2002). Predictors of exercise behav-
iors among fibromyalgia patients. Preventive Medicine, 35(4),
383-389.

Rejeski, W. J., Brawley, L. R., Ettinger, W., Morgan, T., & Thomp-
son, C. (1997). Compliance to exercise therapy in older partici-
pants with knee osteoarthritis: Implications for treating disability.
Medicine and Science in Sports and Exercise 29(8), 977-985.
Buhagiar, M. A., Naylor, J. M., Harris, I. A., Xuan, W., Kohler,
F., Wright, R., et al. (2017). Effect of inpatient rehabilitation vs a
monitored home-based program on mobility in patients with total
knee arthroplasty: The HIHO Randomized Clinical Trial. JAMA,
317(10), 1037-1046.

Simpson, M. E., Serdula, M., Galuska, D. A., Gillespie, C., Done-
hoo, R., Macera, C., et al. (2003). Walking trends among U.S.
adults: The behavioral risk factor surveillance system, 1987-2000.
American Journal of Preventive Medicine, 25(2), 95-100.
Adams, J. (2010). Prevalence and socio-demographic correlates of
“active transport” in the UK: Analysis of the UK time use survey
2005. Preventive Medicine, 50(4), 199-203.

Herdman, M., Gudex, C., Lloyd, A., Janssen, M., Kind, P., Par-
kin, D., et al. (2011). Development and preliminary testing of
the new five-level version of EQ-5D (EQ-5D-5L). Quality of Life
Research, 20(10), 1727-1736.

Hill, J. C., Whitehurst, D. G., Lewis, M., Bryan, S., Dunn, K.
M., Foster, N. E., et al. (2011). Comparison of stratified primary
care management for low back pain with current best practice
(STarT Back): a randomised controlled trial. Lancet, 378(9802),
1560-1571.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12955-017-0789-3
https://doi.org/10.3109/17453674.2010.548026

	Changes in health-related quality of life (EQ-5D) dimensions associated with community-based musculoskeletal physiotherapy: a multi-centre analysis
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Population
	Intervention
	Ethical approval statement
	Outcomes
	Data handling
	Data analysis

	Results
	Discussion
	Conclusions
	References


