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ABSTRACT

Introduction: To evaluate, from the patient’s
perspective, the burden of pain associated with
hip/knee osteoarthritis (OA) in the USA and
selected European Union (EU) countries.
Methods: Data were drawn from the 2017 glo-
bal Adelphi OA Disease Specific ProgrammeTM

(DSP). Patients with hip/knee OA were stratified
based on pain intensity and the presence/ab-
sence of current opioid use. Outcomes included
Western Ontario and McMaster Universities
Osteoarthritis Index scores, functional limita-
tions, unmet treatment needs, Charlson
Comorbidity Index, relevant comorbid condi-
tions, the 5-dimension 5-level EuroQol, and the

Work Productivity and Activity Impairment
Questionnaire: Specific Health Problem. Bivari-
ate testing compared outcomes using patients
with no/mild pain without opioid use as the
reference group.
Results: The study population comprised 2170
patients (US: n = 623 [28.7%]; EU: n = 1547
[71.3%]) with knee (54.9%), hip (24.6%), or
knee/hip (20.5%) OA. Mean (SD) age was 66.4
(11.2) years. Patients had no/mild pain without
opioid use (39.6%), no/mild pain with opioid
use (10.2%), moderate/severe pain without
opioid use (30.6%), and moderate/severe pain
with opioid use (19.7%). Compared with the
reference group, patients with moderate/severe
pain reported significantly (p\0.05) higher
functional limitations, greater use of C 3 treat-
ments and treatment dissatisfaction, reduced
quality of life, and impaired work productivity
and activity. The burden was highest with
moderate/severe pain with opioid use. Results
were generally similar in the US and EU cohorts.
Conclusions: The results from this multina-
tional cross-sectional study indicate that the
impact of OA pain is multidimensional, wors-
ened by increasing pain intensity, and may not
be adequately addressed by current treatment
strategies.
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Key Summary Points

Why carry out this study?

Osteoarthritis (OA) is a chronic joint
disease that represents a major global
public health problem; pain is the main
symptom of OA and the disease
characteristic that most often drives
patients to seek medical attention.

The objective of this cross-sectional study
was to evaluate the burden of pain
associated with knee, hip, or knee and hip
OA from the perspective of adult patients
in the USA and selected countries in the
European Union (EU).

What was learned from the study?

Of 2170 patients with OA, those with
moderate/severe pain reported significant
burdens that affected multiple aspects of
their lives.

The burdens were higher among patients
with moderate/severe pain versus no/mild
pain and among patients with current
opioid use versus patients without current
opioid use, regardless of pain intensity.

These results indicate that the
multidimensional impact of OA pain is
worsened by increasing pain intensity and
may not be adequately addressed by
opioid therapy, underscoring the need for
alternative therapeutic agents for the
management of knee/hip OA pain.

INTRODUCTION

Osteoarthritis (OA) is a chronic joint disease
that represents a major global public health
problem [1,2]. Affecting more than 300 million
adults globally [2], OA is the most common
form of arthritis and a leading cause of disability
[1]. Although OA can involve any synovial joint

[1], the most commonly affected sites are the
hips, knees, and hands [2]. Risk factors for OA
include joint injury, increasing age, female sex,
obesity, and predisposing genetic factors [3]. An
aging population and increased rates of obesity
are contributing to the growing incidence of OA
[1]. OA can be defined in terms of radiologic
changes as well as symptoms, although there
may be a discordance between these findings,
with some patients having radiologic findings
without symptoms [4]. Pain is the disease
characteristic that most often drives patients to
seek medical attention [4], and it negatively
affects multiple aspects of a patient’s life,
including mobility, sleep, mood, and health-
related quality of life (HRQoL) [5]. OA is also
associated with a substantial economic burden
[4,6]. Although there is no cure for OA, a variety
of therapies are available for OA pain, including
non-pharmacologic approaches (e.g., physical
therapy and weight management) and phar-
macologic agents (e.g., acetaminophen [para-
cetamol], nonsteroidal anti-inflammatory drugs
[NSAIDs], and opioids) [7].

Opioids have been traditionally recom-
mended as options for OA pain [8,9] and are still
being prescribed in some patients [10]. How-
ever, use of opioids to manage OA pain remains
controversial. Results from randomized con-
trolled trials (RCTs) demonstrated that opioids
provide few benefits relative to other analgesics
for relieving OA pain [11–14]. Furthermore,
opioids are associated with a number of safety
concerns, including toxicities and the risk of
abuse and dependency [15–17]. Conseqeuntly,
the recently updated guidelines from the
Osteoarthritis Research Society International
(OARSI) strongly recommend against opioid use
for OA pain [18]. In addition, the most recent
guidelines from the American College of
Rheumatology (ACR)/Arthritis Foundation (AF)
conditionally recommend against the use of
opioids in patients with OA, acknowledging
that these agents may be used after exhausting
other treatment options [19].

The objective of this multinational cross-
sectional study was to evaluate the burden of
pain associated with OA in the hip and/or knee
from the perspective of adult patients in the US

3986 Adv Ther (2020) 37:3985–3999



and selected countries in the European Union
(EU). In this study, patients with hip/knee OA
were stratified based on pain intensity and the
presence/absence of current opioid use. Given
that OA exerts multiple effects on patients’
lives, this study examined a spectrum of mea-
sures of disease burden, including functional
burden, unmet treatment needs, comorbidity
burden, HRQoL, work productivity, and daily
activity.

METHODS

Study Design

This study utilized data from the Adelphi Dis-
ease Specific Programme (DSP)TM, which is a
large, multinational, observational study
designed to capture a cross-section of real-world
data for a range of common chronic diseases
[20]. This study used de-identified, aggregated
patient data and was granted exceptions from
requiring ethics approval. Patients provided
consent to participate. Data were collected in
clinical practice settings by physicians who
provided relevant information on consecutive
patients consulting for the disease of interest.
Patients were invited to participate by com-
pleting an independent questionnaire. Data
were drawn from the 2017 global Adelphi OA
DSP, which surveyed primary care physicians,
rheumatologists, orthopedists, and their
patients with OA during their regular office
visits. Physician and patient data were collected
at the same time. Participating physicians and
patients were each assigned a study number to
aid anonymous data collection and to allow
linkage of data during data collection and
analysis. This study included patients from the
US and the five most populated EU countries at
the time of the analysis (Germany, France, UK,
Italy, and Spain [21]) who were diagnosed with
OA of the knee and/or hip by their consulting
physicians. For each included patient, during
the visits physicians completed a patient record
form on the patient’s history of OA treatment
regimens, current use of opioids and other
treatments for OA pain, and comorbidities.
Patients who agreed to participate completed a

self-assessment form that included questions
and validated measures for evaluating disease
burden. OA pain intensity in the past 48 h was
measured using the Western Ontario and
McMaster Universities Osteoarthritis Index
(WOMAC) Numerical Rating Scale (NRS) 3.1, a
widely used, validated, self-administered, dis-
ease-specific questionnaire [22,23]. Using the
pain component of the WOMAC, patients were
stratified by no/mild pain (score 0–3) and
moderate/severe pain (score 4–10) and at the
same time by the presence or absence of current
opioid use, resulting in four groups: no/mild
pain without current opioid use; no/mild pain
with current opioid use; moderate/severe pain
without current opioid use; moderate/severe
pain with current opioid use.

Outcome Measures

Outcomes included measures for physical func-
tioning, unmet treatment needs, comorbidity,
HRQoL, and work productivity and daily activ-
ity. Physical functioning was reported by
patients using physical function and stiffness
scores from the WOMAC NRS 3.1, which are
scored on a range from 0 to 10, with higher scores
indicating a worse condition over the past 48 h
[22,23]. Physical functioning was also assessed
by patient responses to stand-alone questions
related to functional limitations (‘‘Has your
mobility been impacted due to your OA?’’ ‘‘Do
you need an aid to get around, either inside or
outside of your house due to your OA?’’ ‘‘Do you
need anyone to help you with any daily activities
or tasks?’’ ‘‘Have you ever suffered a fall inside or
outside of your home that you believe was
because of your OA?’’); these questions were not
previously validated. Unmet treatment needs
were measured by the use of C 3 treatment reg-
imens for OA and patient-reported dissatisfac-
tion with treatment. Comorbidity burden was
evaluated by the physician using the Charlson
Comorbidity Index (CCI) [24]. To further exam-
ine relevant comorbidities, rates of any cardio-
vascular condition, hypertension, depression or
anxiety, osteoporosis, and chronic low back pain
were recorded by the physician.
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HRQoL was measured using the 5-dimen-
sion, 5-level EuroQol (EQ-5D-5L), a generic,
patient-reported measure of health status [25].
The EQ-5D-5L consists of five dimensions (mo-
bility, self-care, usual activities, pain/discom-
fort, and anxiety/depression), with five levels of
impairment responses, and a health state visual
analog scale (VAS; 0 = worst health state,
100 = best health state). Patient responses on
the five dimensions are used to generate a utility
index that represents a health state with
anchors at 0 (death) and 1 (perfect health),
although index scores \ 0 are possible. For the
EQ-5D-5L utility index, individual country
value sets were used for the US and EU coun-
tries. The minimally important difference (MID)
for the EQ-5D-5L utility index is estimated to be
a difference of[ 0.037 to 0.069 points [26].

Work productivity and daily activity over the
past 7 days were assessed using the patient-re-
ported Work Productivity and Activity Impair-
ment Questionnaire: Specific Health Problem
(WPAI:SHP) version 2.0, with OA as the speci-
fied disease [27]. Activity impairment was
assessed among all patients; work productivity
was assessed among employed patients only.
Assessed WPAI:SHP scales were impairment
while working due to problem (‘‘presenteeism’’),
work time missed (‘‘absenteeism’’), overall work
impairment, and activity impairment.

Statistical Analysis

STATA v16.0 software was used in the statistical
analysis. Bivariate testing was used to compare
outcomes for patients with no/mild pain with-
out current opioid use versus those with no/
mild pain with current opioid use, moder-
ate/severe pain without current opioid use, and
moderate/severe pain with current opioid use.
Statistical significance was set at p\ 0.05.

RESULTS

Patient Characteristics

The study sample comprised 2170 patients with
OA of the knee and/or hip from the 2017 global

Adelphi OA DSP (Table 1). The mean age was
66.4 years, 57.9% of patients were female, and
88.4% were white or Caucasian. OA was repor-
ted in the knee (without hip), hip (without
knee), or both hip and knee in 54.9%, 24.6%,
and 20.5% of patients, respectively (OA may
have been present in joints other than the knee
or hip). Participating patients were from the US
(n = 623; 28.7%) and EU (n = 1547; 71.3%).

Among the study sample, 1090 patients
(50.2%) had moderate/severe pain and 648
patients (29.9%) were currently receiving opi-
oids. Despite current opioid treatment, 427 of
the 648 patients (65.9%) still reported moder-
ate/severe pain. Based on pain severity and
opioid use, patients were grouped into four
categories: 859 patients (39.6%) had no/mild
pain without opioid use, 221 patients (10.2%)
had no/mild pain with opioid use, 663 patients
(30.6%) had moderate/severe pain without
opioid use, and 427 patients (19.7%) had mod-
erate/severe pain with opioid use (Supplemen-
tary Fig. 1).

Demographic and clinical characteristics
were generally consistent across the four cate-
gories, although patients with moderate/severe
pain with opioid use were older, had a higher
proportion of females, had a higher incidence of
OA affecting both the knee and hip, and had a
higher incidence of obesity (Table 1). Moder-
ate/severe pain was reported by 248 of 623 US
patients (39.8%) and 842 of 1547 EU patients
(54.4%), and opioids were used by 141 US
patients (22.6%) and 507 EU patients (32.8%;
Supplementary Fig. 1). Opioids were used by
46.1% of patients in Spain, 39.8% of patients in
the UK, 29.7% of patients in Italy, 27.4% of
patients in Germany, and 25.5% of patients in
France (Supplementary Fig. 2). Despite receiving
opioids, 93 patients (14.9%) in the US cohort
and 334 patients (21.6%) in the EU cohort still
reported moderate/severe pain (Supplementary
Fig. 1). The proportion of patients with moder-
ate/severe pain and opioid use was 33.3% in
Spain, 25.7% in the UK, 23.9% in Italy, 16.7%
in France, and 15.0% in Germany (Supplemen-
tary Fig. 2).

Among current opioid users (n = 648) in the
total population, 463 patients (71.5%) used
weak opioids (e.g., codeine, hydrocodone, or
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Table 1 Characteristics of patients with hip and/or knee OA in the total population (US and EU cohorts; N = 2170) by
pain intensity and opioid use

Total
(N = 2170)

No/mild pain
without opioid
use (n = 859)

No/mild pain
with opioid
use (n = 221)

Moderate/severe
pain without opioid
use (n = 663)

Moderate/severe
pain with opioid
use (n = 427)

Age

No 2170 859 221c 663c 427c

Mean (SD),a years 66.4 (11.2) 64.5 (10.9) 68.0 (9.7) 66.2 (11.6) 69.8 (10.8)

Sex

No 2170 859 221 663c 427c

Male 914 (42.1) 389 (45.3) 101 (45.7) 266 (40.1) 158 (37.0)

Female 1256 (57.9) 470 (54.7) 120 (54.3) 397 (59.9) 269 (63.0)

Race/ethnicity

No 2170 859 221 663c 427c

White/Caucasian 1919 (88.4) 747 (87.0) 204 (92.3) 604 (91.1) 364 (85.2)

Hispanic/Latino 88 (4.1) 31 (3.6) 6 (2.7) 22 (3.3) 29 (6.8)

African American 72 (3.3) 41 (4.8) 6 (2.7) 13 (2.0) 12 (2.8)

Others 91 (4.2) 40 (4.7) 5 (2.3) 24 (3.6) 22 (5.2)

Country

No 2170 859 221c 663c 427c

US 623 (28.7) 327 (38.1) 48 (21.7) 155 (23.4) 93 (21.8)

Germany 468 (21.6) 178 (20.7) 58 (26.2) 162 (24.4) 70 (16.4)

France 377 (17.4) 153 (17.8) 33 (14.9) 128 (19.3) 63 (14.8)

Spain 306 (14.1) 77 (9.0) 39 (17.6) 88 (13.3) 102 (23.9)

UK 241 (11.1) 78 (9.1) 34 (15.4) 67 (10.1) 62 (14.5)

Italy 155 (7.1) 46 (5.4) 9 (4.1) 63 (9.5) 37 (8.7)

Site of OAb

No 2170 859 221c 663 427c

Knee (without hip) 1192 (54.9) 516 (60.1) 102 (46.2) 371 (56.0) 203 (47.5)

Hip (without knee) 533 (24.6) 183 (21.3) 73 (33.0) 167 (25.2) 110 (25.8)

Both knee and hip 445 (20.5) 160 (18.6) 46 (20.8) 125 (18.9) 114 (26.7)

BMI

No 2169 859 221 662 427c

Mean (SD), kg/m2 28.1 (5.2) 27.7 (4.8) 28.0 (4.9) 28.0 (5.2) 29.2 (5.7)

Obese

(BMI[ 30 kg/m2)

641 (29.6) 221 (25.7) 65 (29.4) 189 (28.5) 166 (38.9)
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tramadol), 171 patients (26.4%) used strong
opioids (e.g., morphine, hydromorphone, or
oxycodone), and 14 patients (2.2%) used weak
and strong opioids in combination (Supple-
mentary Fig. 3). In the total population, strong
opioids were used more frequently in patients
with moderate/severe pain than in those with
no/mild pain (29.0% versus 21.3%). Strong
opioids were used most frequently in Germany
(53.9%), followed by Italy (39.1%), Spain
(32.6%), the US (13.5%), France (11.5%), and
the UK (8.3%) (Supplementary Fig. 4).

Physical Functioning

In the total population, patients with moder-
ate/severe pain reported higher scores in
WOMAC physical function and stiffness than
patients with no/mild pain, which was indica-
tive of higher functional impairment (Fig. 1). In
addition, patients with opioid use reported
more physical function limitations than those

without opioid use at the same pain level (i.e.,
patients with no/mild pain with opioid use had
more limitations than those with no/mild pain
without opioid use, as did patients with mod-
erate/severe pain with opioid use versus those
without opioid use; Fig. 1a). Patients with
moderate/severe pain with opioid use experi-
enced the most limitations in physical function
and joint stiffness. WOMAC physical function
and stiffness scores were more than twofold
higher among patients with moderate/severe
pain with or without opioid use compared with
those with no/mild pain without opioid use (6.3
and 5.7 versus 2.5 [p\0.05] and 6.3 and 5.7
versus 2.7 [p\ 0.05], respectively). Patterns
were similar in the US and EU cohorts (Fig. 1).

Higher rates of mobility limitation, need for
a walking aid, need for help with daily activities,
and suffering a fall were noted with moder-
ate/severe pain than with no/mild pain
(Table 2). Similarly, the prevalence of these
limitations was higher among those with opioid

Table 1 continued

Total
(N = 2170)

No/mild pain
without opioid
use (n = 859)

No/mild pain
with opioid
use (n = 221)

Moderate/severe
pain without opioid
use (n = 663)

Moderate/severe
pain with opioid
use (n = 427)

Employment status

No 2150 849 217c 658c 426c

Working full-time 545 (25.3) 286 (33.7) 46 (21.2) 157 (23.9) 56 (13.1)

Working part-time 124 (5.8) 54 (6.4) 6 (2.8) 43 (6.5) 21 (4.9)

On long-term sick leave 17 (0.8) 2 (0.2) 0 5 (0.8) 10 (2.3)

Homemaker 256 (11.9) 93 (11.0) 26 (12.0) 72 (10.9) 65 (15.3)

Student 2 (0.1) 0 0 2 (0.3) 0

Retired 1156 (53.8) 406 (47.8) 136 (62.7) 364 (55.3) 250 (58.7)

Unemployed 50 (2.3) 8 (0.9) 3 (1.4) 15 (2.3) 24 (5.6)

Values are the number (%), unless indicated otherwise
BMI body mass index, EU European Union, OA osteoarthritis, SD standard deviation
a Patients aged[ 90 years were coded as being 90 years of age
b OA may have been present in joints other than the knee or hip
c p\ 0.05 compared with patients with no/mild pain without opioid use
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use relative to those without opioid use at the
same pain level (Table 2). These burdens were
highest in patients with moderate/severe pain
with opioid use and when compared with those
with no/mild pain without opioid use showed
more than a twofold higher need of a walking
aid (67.3% versus 30.0%; p\ 0.05), almost a
fivefold higher need for help with daily activi-
ties (48.9% versus 10.2%; p\ 0.05), and more
than a twofold higher fall rate (45.3% versus
17.6%; p\0.05). Patterns for functional bur-
dens were similar in the US and EU cohorts
(Supplementary Tables 1 and 2).

Treatment Needs

Treatment needs (i.e., the requirement for three
or more treatment regimens for OA pain or
dissatisfaction with treatment) were higher with
moderate/severe pain than with no/mild pain
and with opioid use than with no opioid use at
the same pain level (Table 2). Patients with
moderate/severe pain with opioid use reported
the greatest treatment needs. Among patients
with moderate/severe pain with opioid use in
the total population, approximately half
(50.1%) reported using three or more treatment

regimens for OA pain and more than one-third
(38.1%) reported being dissatisfied with their
treatment. Patterns in treatment needs were
similar across the US and EU cohorts (Supple-
mentary Tables 1 and 2).

Comorbidity

In the total population, the mean CCI score was
approximately twofold higher among patients
with current opioid use than those without
opioid use at the same severity level (Fig. 2).
Patients with moderate/severe pain with opioid
use had the highest mean CCI score, which was
significantly higher than those with no/mild
pain without opioid use (0.74 versus 0.30,
respectively; p\0.05; Fig. 2). These trends were
also observed in the US and EU cohorts.

Relevant comorbid conditions were more
prevalent among patients with moderate/severe
pain than among those with no/mild pain, as
well as among patients with opioid use than
among those with no opioid use at the same
pain level (Table 2). Patients with moder-
ate/severe pain with opioid use had the highest
rates of comorbid conditions. Rates of depres-
sion or anxiety, osteoporosis, and chronic low

Fig. 1 WOMAC scores in patients with hip and/or knee
OA by pain intensity and opioid use. a Physical function
scores. b Stiffness scores. Scale ranges from 0 to 10, with
higher scores indicating worse condition. ap\ 0.05 versus

no/mild pain without opioid use. EU European Union,
OA osteoarthritis, SD standard deviation, WOMAC
Western Ontario and McMaster Universities Osteoarthri-
tis Index
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back pain were more than twofold higher
among patients with moderate/severe pain with
opioid use compared with those with no/mild
pain without opioid use (p\ 0.05). The major-
ity of patients with moderate/severe pain with
opioid use had been diagnosed with any

cardiovascular condition (72.1%) or hyperten-
sion (66.3%); more than one-third of these
patients (34.4%) suffered from anxiety or
depression. Rates of comorbidities were slightly
higher in the US than in the EU cohort,

Table 2 Burdens in patients with hip and/or knee OA in the total population (US and EU cohorts; N = 2170) by pain
intensity and opioid use

No/mild pain
without opioid use
(n = 859)

No/mild pain
with opioid use
(n = 221)

Moderate/severe pain
without opioid use
(n = 663)

Moderate/severe pain
with opioid use
(n = 427)

Physical function

Mobility limitation

(n = 2094)

432 (52.4) 149 (69.0)c 498 (78.2)c 362 (87.0)c

Need for walking aida

(n = 1427)

129 (30.0) 67 (45.3)c 225 (46.1)c 243 (67.3)c

Need for help with

daily activities

(n = 2059)

83 (10.2) 46 (21.4)c 183 (29.3)c 197 (48.9)c

Suffered a fall

(n = 2115)

148 (17.6) 47 (21.7) 195 (30.6)c 189 (45.3)c

Treatment needs

Use of C 3 treatment

regimens for OA

(n = 1965)

102 (13.9) 90 (40.7)c 132 (22.7)c 214 (50.1)c

Dissatisfaction with

treatmentb

(n = 1859)

40 (5.8) 22 (10.6)c 144 (25.5)c 153 (38.1)c

Comorbidity (N = 2170)

Any cardiovascular

condition

421 (49.0) 151 (68.3)c 379 (57.2)c 308 (72.1)c

Hypertension 388 (45.2) 142 (64.3)c 355 (53.5)c 283 (66.3)c

Depression or anxiety 129 (15.0) 49 (22.2)c 146 (22.0)c 147 (34.4)c

Osteoporosis 51 (5.9) 22 (10.0)c 67 (10.1)c 65 (15.2)c

Chronic low back pain 52 (6.1) 25 (11.3)c 85 (12.8)c 93 (21.8)c

Values are the number (%)
EU European Union, OA osteoarthritis
a Among those who reported mobility limitation
b Among those currently treated
c p\ 0.05 versus no/mild pain and no opioid use
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although trends were similar between the two
cohorts (Supplementary Tables 1 and 2).

HRQoL

HRQoL, as assessed by the EQ-5D-5L VAS and
index scores, was lower among patients with
moderate/severe pain than among those with
no/mild pain as well as among those with opi-
oid use than among those with no opioid use at
the same pain level (Fig. 3). Differences in EQ-
5D-5L index scores between patients with no/
mild pain without opioid use and patients in
the other three study groups were clinically
relevant (i.e., exceeding the estimated MID of
0.037 [25]). Patients with moderate/severe pain
with opioid use reported the poorest HRQoL.
Mean EQ-5D-5L VAS and index scores were
significantly lower among patients with mod-
erate/severe pain with or without opioid use
than among those with no/mild pain without
opioids (p\0.05). EQ-5D-5L VAS and utility
index scores were slightly lower in the EU
cohort than in the US cohort, although overall
trends were similar.

Work Productivity and Daily Activity

In the total population, patients with moder-
ate/severe pain reported greater percentages of

work time missed due to problem (absenteeism;
Fig. 4a), impairment while working due to
problem (presenteeism; Fig. 4b), overall work
impairment (Fig. 4c), and activity impairment
(Fig. 4d) than patients with no/mild pain, as
assessed by the WPAI:SHP. In addition, patients
with opioid use generally reported greater per-
centage impairment on all WPAI:SHP scales
than those without opioid use, regardless of
pain level. The percentage of impairment due to
presenteeism (Fig. 4b) exceeded that of absen-
teeism (Fig. 4a), regardless of pain level or opi-
oid use.

In the total population, the greatest per-
centage impairment in WPAI:SHP scales was
reported by patients with moderate/severe pain
with opioid use. Patients with moderate/severe
pain with or without opioid use, compared with
those with no/mild pain without opioid use,
reported significantly greater work productivity
and daily activity impairment (p\0.05; Fig. 4).
Across WPAI:SHP scales, reported impairment
was more than twofold higher in patients with
moderate/severe pain with opioid use compared
with those with no/mild pain without opioid
use. WPAI:SHP results were generally consistent
across US and EU cohorts. However, among
patients with moderate/severe pain with opioid
use, the percentage of overall work impairment
was substantially greater in the EU cohort than
in the US cohort (60.9% versus 41.8%; Fig. 4c),

Fig. 2 CCI scores in patients with hip and/or knee OA by pain intensity and opioid use. ap\ 0.05 versus no/mild pain
without opioid use. CCI Charlson Comorbidity Index, EU European Union, OA osteoarthritis, SD standard deviation
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Fig. 4 WPAI:SHP scores in patients with hip and/or knee
OA by pain intensity and opioid use. a Percentage of work
time missed. b Percentage of impairment while working.
c Percentage of overall work impairment. d Percentage of
activity impairment. Activity impairment was assessed
among all patients; work productivity was assessed among

employed patients only. ap\ 0.05 versus no/mild pain
without opioid use. bAbsenteeism. cPresenteeism. EU
European Union, OA osteoarthritis, SD standard devia-
tion, WPAI:SHP Work Productivity and Activity Impair-
ment Questionnaire: Specific Health Problem

Fig. 3 EQ-5D-5L scores in patients with hip and/or knee
OA by pain intensity and opioid use. a VAS scores.
b Utility index scores. Higher scores indicate better quality
of life. ap\ 0.05 versus no/mild pain without opioid use.

EQ-5D-5L 5-dimension 5-level EuroQol, EU European
Union, OA osteoarthritis, SD standard deviation, VAS
visual analog scale

3994 Adv Ther (2020) 37:3985–3999



and absenteeism was more evident in the EU
cohort than in the US cohort (Fig. 4a).

DISCUSSION

In this cross-sectional study, patients from the
US and five EU countries with moderate/severe
OA pain, regardless of opioid use, reported sig-
nificant burdens that encompassed reductions
in physical functioning, greater treatment
needs, more comorbidities, reduced HRQoL,
and impairments in work productivity and daily
activities. The burdens were also generally
higher among patients with current opioid use
compared with those without current opioid
use, regardless of pain intensity; patterns were
generally similar across US and EU cohorts.
Among the total study population, approxi-
mately half of patients with OA had moder-
ate/severe pain, almost a third were currently
receiving opioids, and approximately one-fifth
still reported moderate/severe pain despite cur-
rent opioid use.

OA is associated with a significant functional
burden that can result in disability [4,5]; not
surprisingly, the results from this study
demonstrated greater functional impacts with
higher pain intensity. Patients with moder-
ate/severe pain were more likely than patients
with no/mild pain to report impairment in
physical function and stiffness, specific needs
such as for a walking aid or help with daily
activities, and that they suffered a fall. These
results are consistent with evidence showing
that pain is a major contributing factor to the
functional limitations associated with OA [4].

The results from this study also demon-
strated greater functional impacts among
patients with OA pain using opioids. Patients
using opioids reported more physical functional
limitations than those not using opioids at the
same pain level. These results suggest that opi-
oids provided no benefit in some patients and
may have even contributed to worse functional
outcomes. The increased frequency of physical
functional limitations, use of a walking aid, and
falls with opioid use may potentially be related
to opioid-related adverse events, specifically
dizziness and somnolence. The results of this

study also revealed greater unmet treatment
needs among patients treated with opioids. In
particular, more than half of patients with
moderate/severe pain with opioid use reported
using three or more treatment regimens for OA,
possibly indicating the lack of efficacy with one
or two regimens. Additionally, more than one-
third of these patients reported treatment dis-
satisfaction, suggesting that management with
opioids may not adequately address OA pain.
Treatment dissatisfaction with opioids may be
related to the toxicity and low efficacy in OA
that are well-recognized issues associated with
this drug class. These results are consistent with
those from RCTs showing that opioids provide
limited benefit to patients with OA pain [11–14]
and support the recently updated OARSI and
ACR/AF guidelines, which strongly recommend
against the use of opioids for managing OA pain
[18,19].

The results of this study confirm previous
work showing high comorbidity among
patients with OA [28–31] and further revealed
that patients with higher pain intensity with
current opioid use have the greatest level of
comorbidity. Mean CCI scores were approxi-
mately two-fold higher with opioid use relative
to no opioid use at the same severity level.
Moreover, rates of depression or anxiety,
osteoporosis, and chronic low back pain were
more than twofold higher among patients with
moderate/severe pain with current opioid use
compared with those with no/mild pain with-
out current opioid use. The majority of patients
with moderate/severe pain with or without
opioid use reported suffering from a cardiovas-
cular condition or hypertension. Comorbidities
are clinically relevant because they may predis-
pose patients to the adverse effects of analgesics
(e.g., the gastrointestinal and/or cardiovascular
adverse effects of opioids [15] and NSAIDs [32])
and may ultimately affect the choice of phar-
macotherapy. These concerns may be most
important in patients experiencing greater pain
(because they likely have the highest comor-
bidity burden and require a more intensive
analgesic regimen) and in elderly patients (be-
cause they may be at higher risk for treatment-
related toxicity than younger patients).
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OA negatively impacts HRQoL [33–38].
Because HRQoL is a multidimensional concept
that spans several domains of patient health
(i.e., physical functioning, psychologic func-
tioning, social functioning, cognitive function-
ing, and general well-being), it may be a useful
outcome for assessing treatment effects on
patients [38]. In this study, HRQoL, as measured
by the EQ-5D-5L VAS and utility index, was
significantly lower among patients with mod-
erate/severe pain with or without opioid use
compared with those with no/mild pain with-
out opioid use, and the differences in the EQ-
5D-5L utility index scores were clinically rele-
vant, exceeding the estimated MID [26]. HRQoL
was also lower among patients who used opi-
oids versus those who did not. The impact on
HRQoL observed here may have been related to
both symptoms of OA and the untoward effects
of treatment. Therefore, therapies that are both
effective at controlling OA-related pain and
have a low risk-benefit ratio may likely have the
most benefit for HRQoL [38].

Previous studies have demonstrated an
association between OA and reduced work pro-
ductivity and daily activity [37, 39–41], and
such impairments were also reported by
patients in this study. These impairments,
which were measured using the WPAI:SHP,
were associated with higher pain level and the
use of opioids. Work productivity and daily
activity impairments were more than twofold
higher in patients with moderate/severe pain
with opioid use than in those with no/mild pain
without opioid use. Impairment while working
due to problem (i.e., presenteeism) was more
prevalent than work time missed due to prob-
lem (i.e., absenteeism) and was thus the main
driver of work impairment in this study. This
finding is consistent with the results of other
studies in OA showing that presenteeism exer-
ted more of an impact on work productivity
than absenteeism [37, 39, 41, 42]. In this study,
notable differences were observed in work
impairment between the US and EU cohorts,
especially with regard to greater absenteeism in
the EU, possibly reflecting cultural differences
in the approach to health and disability in the
workplace. Overall, these results underscore the
pervasive impact of OA pain on patients’ lives,

with disease-related burdens placing limitations
on recreational, social, and work activities.

This study also demonstrated discrepancies
in opioid use for OA pain between the US and
the five EU countries combined as well as
between the individual EU countries. Opioids
were used less frequently in the US than in the
EU countries (23% versus 33% of patients).
Among the EU countries, opioids were used
most frequently in Spain (46%), followed by the
UK (40%), Italy (30%), Germany (27%), and
France (25%). Although it is not clear what
factors contributed to these differences, they
may have been related to regional variability in
treatment practices, regulations for opioid pre-
scriptions, and patient populations.

The major strength of this study is that par-
ticipating patients reflected the consulting OA
population from real-world clinical practice;
however, there are limitations that should be
considered. This study may have been affected
by selection bias given that patients who con-
sulted with their physician more frequently had
a greater likelihood of being included in the
DSP and information on patients not partici-
pating in the survey was not available. There is
also an inherent limitation of unmeasured
confounding by baseline demographic or dis-
ease characteristics because this is a real-world
study, and no adjustments were made for
potential confounders. In addition, given the
cross-sectional nature of the study, relation-
ships should be considered associative rather
than causal. Furthermore, pairwise comparisons
were not conducted between the patient
groups, although current opioid use appeared to
be associated with a higher burden relative to
no opioid use at the same pain level. Recall and
social desirability bias may have influenced the
results of patient-reported outcomes, although
for recall bias, the recall periods were generally
short (WPAI had the longest recall at 7 days).
Other limitations are the lack of information
related to non-opioid analgesic use and
equianalgesic opioid dosages (i.e., dosing of two
opioids required to produce the same analgesic
effect). Despite these potential limitations,
these results are strengthened by the large
sample size and the variety of outcomes assessed
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using validated measures (WOMAC, CCI, EQ-
5D-5L, and WPAI:SHP) [22–27].

CONCLUSIONS

In this multinational cross-sectional study,
patients with moderate/severe OA pain and
those currently using opioids reported signifi-
cant burdens affecting multiple aspects of their
lives. These results indicate that the impact of
OA pain is multidimensional, is worsened by
increasing pain intensity, and may not be ade-
quately addressed by current treatment
strategies.
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