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Abstract
Objective
Although the osteoarthritis (OA) burden is well-recognised, the benefit of currently available OA pharmacological
therapy is not clear. This study aimed to assess whether the impact of OA pain on health-related quality of life (HRQoL),
work, and healthcare resource utilisation (HRU) differed by both pain severity and prescription medication status.

Methods
This cross-sectional study used pooled data from the 2016/2017 European National Health and Wellness Survey.
Respondents with self-reported physician-diagnosed OA and pain were included. Outcomes examined included HRQoL,
health utility, health status, work productivity and activity impairment, and HRU. Groups derived from self-reported pain
severity and prescription medication use were compared using chi-square tests, analysis of variance, and generalised
linear models controlling for socio-demographics, health behaviours, and health status.

Results
Respondents with OA (n=2417) reported mild (40.4%, of which 44.9% prescription-treated) and moderate to severe
pain (59.6%, of which 54.0% prescription-treated). HRQoL, health utility, health status, and work and activity impairment
were substantially worse among the moderate/severe pain prescription-treated group compared to the rest (e.g. SF-12v2
physical component score [PCS] for moderate/severe pain prescription-treated=34.5 versus mild pain prescription-treated
=39.3, moderate/severe pain prescription-untreated=40.6, and mild pain prescription-untreated=45.6; p<0.01).
HRU such as the mean number of emergency room visits for >6 months was higher in the prescription-treated groups
(0.51-0.52, 95% CI 0.437-0.71) than the prescription-untreated groups (0.30-0.34, 95% CI 0.21-0.46; p<0.05).

Conclusion
Persons with moderate to severe OA pain treated with available prescription medications have poor health status and
HRQoL and increased HRU compared to those not receiving prescription medications.
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pharmacologic therapy, work productivity impairment
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Introduction

The hallmarks of osteoarthritis (OA)
are joint pain and stiffness that lead to
activity limitations, participation re-
strictions, sleep interruption, low mood,
loss of independence and reduced qual-
ity of life (QoL) (1). The Global Burden
of Disease Study has recently reported
that the prevalence of OA has increased
by 30% during the last 10 years and
now affects more than 300 million peo-
ple worldwide (2). Globally, OA of the
knee and hip is the eleventh highest
contributor to disability, similar to if not
greater than for rheumatoid arthritis (3),
and about 50 million adult individuals
are estimated to be affected in Europe
4).

Effective management of OA includes a
holistic approach to patient assessment
and aims to reduce pain, improve func-
tion and QoL and reduce comorbidities
(5-7). To this end, current guidelines
recommend patient education and non-
pharmacological management, pharma-
cological treatment, and, as a last op-
tion, joint replacement surgery (5-7).
Non-pharmacological management of
OA may include focal muscle strength-
ening, exercise, injury prevention,
weight loss if overweight, and use of
aids (8). While pharmacological treat-
ments typically comprise paracetamol,
non-steroidal anti-inflammatory drugs
(NSAIDs), COX-2 inhibitors, and opi-
oids; however, non-pharmacological
approaches are often less utilised (5-7).
In the 2019 Osteoarthritis Research So-
ciety International (OARSI) guideline
for the non-surgical management of
knee, hip, and polyarticular osteoar-
thritis (9), the use of acetaminophen/
paracetamol (APAP) was conditionally
not recommended, and the use of oral
and transdermal opioids was strongly
not recommended due to the unfavour-
able efficacy and safety profile of these
agents on OA symptoms. Both the
OARSI and the 2020 American College
of Rheumatology (ACR) guidelines
strongly recommend topical NSAIDs
for individuals with knee OA. Appro-
priate patient selection is recommended
before NSAID use in individuals with
cardiovascular comorbidities or frailty
due to evidence associating NSAID
use with heightened CV risk (10). The

ACR guideline conditionally recom-
mends tramadol for patients with knee,
hip, and/or hand OA, but non-tramadol
opioids are conditionally recommended
against (5). For many OA patients, due
to the above-mentioned reasons, phar-
macological treatment options for man-
aging OA pain are therefore limited.
Research conducted in France, Ger-
many, Italy, Spain, and the UK (EUS)
showed that OA patients, who con-
sulted a primary care physician (PCP)
for their OA reported 17% current use
of over-the-counter (OTC) medication
alone, 38% current use of prescription
medication alone, and 9% current use
of both (11). Furthermore, of those tak-
ing OA prescription medication, ap-
proximately two-thirds of users were
not satisfied with their medication and
half reported non-adherence (likely re-
flecting intermittent use) (11).

In terms of healthcare burden, estimates
from the UK suggest that a third of peo-
ple over the age of 45 seek primary
care consultations for OA (12). The
personal burden of OA pain has been
demonstrated among patients who re-
port poorer self-rated health and health-
related quality of life (HRQoL), includ-
ing physical and psychological well-be-
ing, relative to others without OA (11,
13-16). Kingsbury et al. examined the
impact of OA across the EUS finding
poorer HRQoL and higher work-related
burden for those with OA, with more
than one-fifth reporting depression (11).
Other studies have illustrated the high
economic burden of OA. In the US, os-
teoarthritis results in a greater than two-
fold increase in direct healthcare costs
than in matched patients without OA
(17), and the direct costs in a European
patient with OA has been estimated to
range from €534 to €1788 per year
(18). Furthermore, there is a differential
OA burden related to pain severity, such
that self-reported pain severity, ranging
from mild to severe, is linearly associ-
ated with decreasing QoL and increas-
ing work impairment (14-16, 18, 19).
Understanding the differential impact
of disease severity and pharmacothera-
py use on the OA burden among sub-
populations is an essential element of
strategies for the overall disease man-
agement. The present study aimed to
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extend our understanding of the impact
of OA and how OA pain severity and
prescription medications are associated
with health status, QoL, work produc-
tivity, and HRU.

Methods

Sample and study design

The National Health and Wellness Sur-
vey (NHWS) is a cross-sectional survey
assessing health conditions among the
general adult population (=18 years).
Opt-in online survey panels of over
1.2 million persons were invited to
participate and identified using strati-
fied random sampling to ensure sample
representativeness to the corresponding
adult populations in each country based
on sex and age using appropriate dis-
tribution of demographic strata in the
adult population of each country sur-
veyed (20). Surveys were translated for
each country. Study protocol and ques-
tionnaire were granted exemption sta-
tus by Pearl Institutional Review Board
(Indianapolis, IN, US) and all respond-
ents provided informed consent prior to
entering the survey.

Pooled self-reported data were taken
from the NHWS 2016-2017 report
from the EUS countries. Respondent
data from the most recent survey was
used. Included were respondents who
self-reported physician-diagnosed OA
and experienced pain in the past 12
months (worst pain with or without pre-
scription medication use [none/mild/
moderate/severe]). Respondents who
reported neuropathic or phantom limb
pain were excluded from the study. Fol-
lowing inclusion/exclusion criteria, the
total sample (n=2417) included 1151
(47.6%) respondents from the UK, 503
(20.8%) from France, 342 (14.1%) from
Germany, 292 (12.1%) from Spain, and
129 (5.3%) from Italy who answered
all survey questions used in this study
(with the exception of the specific site
of joint involvement which was ob-
tained from those completing a specific
arthritis module [see below]).

The sampling methodology for the
2016 and 2017 NWHS differed slightly
with regards to completion of disease-
specific modules, including an arthritis
module. In 2016, a probability sam-
pling was used to select a subsample
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of OA respondents to complete an ar-
thritis module that provided additional
information on arthritis characteristics,
and, specifically, site of arthritis-related
joint pain. Such random subsampling
enabled inclusion of respondents with
different medical conditions to provide
detailed information while limiting the
average interview length and respond-
ents’ burden. In our study, 42% of the
2016 OA respondents (n=132) com-
pleted the arthritis module. Compari-
sons of OA respondents who did and
did not complete the arthritis module in
2016 showed no statistically significant
differences at p>0.05 by age, gender,
severity of OA, or use of prescription
medication for OA. In the 2017 NHWS,
this sampling technique was not imple-
mented, and all OA respondents com-
pleted the arthritis module. Respond-
ents (n=2236; 92.5% of total sample)
from the 2016 and 2017 NHWS provid-
ed responses from the arthritis module
(i.e. site of joint pain).

Measures

All measures and diagnoses were self-
reported. Respondent characteristics
assessed were age, sex, marital status
(married/living with partner), height,
weight, body mass index, employment
status, smoking status, alcohol use, and
Charlson Comorbidity Index (CCI)
scores (21). Self-reported physician di-
agnoses of anxiety, depression, or sleep
disturbances (insomnia, narcolepsy,
sleep apnea, or other sleep-related dif-
ficulty) during the past 12 months were
also collected. Respondents who com-
pleted the arthritis module (see above)
reported specific joints affected by their
arthritis. Current prescription medica-
tion use (country-specific OA-approved
medications) and number of days (past
month) used for OA pain relief were
collected. The Short Form-McGill Pain
Questionnaire (SF-MPQ) was also used
to evaluate pain in the past week pre-
sented as a continuous value (O=no pain
to 45=worst possible pain) (22).
HRQoL and health status were as-
sessed using the SF-12v2 (23) and Eu-
roQoL-5 Dimensions (EQ-5D) (24).
Two summary scores of the SF-12v2
were calculated: Physical Component
Summary (PCS) and Mental Compo-

nent Summary (MCS), both normed
to a mean=50 (standard deviation=10)
for the US population. The Short Form
6 Dimensions (SF-6D) algorithm of
the SF-12v2, which is based on items
from six SF-12v2 domains, was used
to generate health state utilities (25).
The SF-6D index has interval scoring
properties and yields summary scores
on a theoretical 0.3 to 1.0 scale (26). In
both the SF-12v2 and the SF-6D, high-
er scores indicate better health status.
Differences between groups exceed-
ing 3 points for the PCS and MCS and
0.03-0.04 points for the SF-6D are con-
sidered minimal clinically important
differences (MCID) (27, 28). The EQ-
5D five-level scale measures current
health comprising five dimensions: mo-
bility, self-care, usual activities, pain/
discomfort, and anxiety/depression.
These dimensions were used to create
a health utility score ranging from -0.59
(“worse than dead”) to 1.00 (“best pos-
sible health”), with a published MCID
of 0.05-0.13 (28). The EQ-VAS is a
single visual analogue scale indicating
health status from “Worst imaginable
health state” (0) to “Best imaginable
health state” (100) (29).

Work productivity loss and non-work
activity impairment was measured using
the Work Productivity and Activity Im-
pairment-General Health (WPAI-GH)
questionnaire, a six-item instrument
comprised of four metrics: absenteeism
(the percentage of work time missed be-
cause of one’s health in the past seven
days), presenteeism (the percentage of
impairment experienced while at work
in the past seven days because of one’s
health), overall work productivity loss
(an overall impairment estimate that is
a combination of absenteeism and pres-
enteeism), and activity impairment (the
percentage of impairment in daily activ-
ities because of one’s health in the past
seven days) (30). Only full-time or part-
time employed respondents provided
data for absenteeism, presenteeism, and
overall work impairment.

All-cause HRU was measured using
self-reported number of total healthcare
provider (HCP; PCP and specialists)
visits, PCP only visits, emergency room
(ER) or urgent care visits, and hospitali-
sations, during the past six months.
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Table I. Demographic and health characteristics among osteoarthritis groups across Europe.

Total Mild pain Mild pain Moderate/ Moderate/ p-value?
(n=2417) Rx untreated Rx treated severe pain severe pain
(n=439) (n=538) Rx untreated Rx treated
(n=777) (n=663)
Country, n (%) 0.006
United Kingdom 1151 (47.6) 218 (49.7) 250 (46.5) 337 (43.4) 346 (52.2)
France 503 (20.8) 73 (16.6) 110 (20.4) 183 (23.6) 137 (20.7)
Germany 342 (14.1) 59 (13.4) 68 (12.6) 124 (16.0) 91 (13.7)
Spain 292 (12.1) 60 (13.7) 79 (14.7) 89 (11.5) 64 (9.7)
Italy 129 (5.3) 29 (6.6) 31 (5.8) 44 (5.7) 25 (3.8)
Age groups (years), n (%) 0.156
18-39 94 (3.9) 21 (4.8) 16 (3.0) 41 (5.3) 16 (2.4)
40-49 236 (9.8) 43 (9.8) 53 (9.9) 70 (9.0) 70 (10.6)
50-59 550 (22.8) 92 (21.0) 127 (23.6) 165 (21.2) 166 (25.0)
60-69 940 (38.9) 163 (37.1) 218 (40.5) 303 (39.0) 256 (38.6)
70+ 597 (24.7) 120 (27.3) 124 (23.0) 198 (25.5) 155 (234)
Female, n (%) 1560 (64.5) 259 (59.0) 349 (64.9) 522 (67.2) 430 (64.9) 0.040
Marital status®, n (%) 0.013
Married/living with partner 1529 (63.3) 307 (69.9) 344 (63.9) 482 (62.0) 396 (59.7)
Single 289 (12.0) 52 (11.8) 57 (10.6) 96 (12.4) 84 (12.7)
Divorced/separated/widowed 598 (24.7) 79 (18.0) 137 (25.5) 199 (25.6) 183 (27.6)
Household income, n (%) 0.048
Less than Euro 50K/£40K 1849 (76.5) 323 (73.6) 424 (78.8) 584 (75.2) 518 (78.1)
Euro 50K/£40K or greater 358 (14.8) 78 (17.8) 73 (13.6) 129 (16.6) 78 (11.8)
Declined to answer 210 (8.7) 38 (8.7) 41 (7.6) 64 (8.2) 67 (10.1)
Completed university ®, n (%) 696 (28.8) 145 (33.0) 151 (28.1) 239 (30.8) 161 (24.3) 0.004
Employed ¢, n (%) 742 (30.7) 157 (35.8) 168 (31.2) 244 (314) 173 (26.1) 0.007
BMI, n (%) 0.006
Under/normal weight (<25.0 kg/m?) 593 (24.5) 111 (25.3) 138 (25.7) 212 (27.3) 132 (19.9)
Overweight (=25.0 and <30.0 kg/m?) 680 (28.1) 141 (32.1) 149 (27.7) 219 (28.2) 171 (25.8)
Obese (=30.0 kg/m?) 920 (38.1) 149 (33.9) 205 (38.1) 279 (35.9) 287 (43.3)
Declined to answer 224 (9.3) 38 (8.7) 46 (8.6) 67 (8.6) 73 (11.0)
Smoking status, n (%) 0.010
Current smoker 544 (22.5) 76 (17.3) 130 (24.2) 171 (22.0) 167 (25.2)
Former smoker 1013 (41.9) 189 (43.1) 225 (41.8) 310 (39.9) 289 (43.6)
Never smoked 860 (35.6) 174 (39.6) 183 (34.0) 296 (38.1) 207 (31.2)
Alcohol use (past week), n (%) <0.001
No alcohol 563 (23.3) 56 (12.8) 115 (21.4) 190 (24.5) 202 (30.5)
Low (=3 drinks per week) 1403 (58.0) 278 (63.3) 320 (59.5) 437 (56.2) 368 (55.5)
Moderate/high (>3 drinks per week) 451 (18.7) 105 (23.9) 103 (19.1) 150 (19.3) 93 (14.0)
Exercise (days in past month) ¢ <0.001
Ever,n (%) 1048 (43.4) 222 (50.6) 230 (42.8) 386 (49.7) 210 (31.7)
Never, n (%) 1369 (56.5) 217 (494) 308 (57.2) 391 (50.3) 453 (68.3)
Mean (SD) 5.5 (8.5) 6.2 (8.7) 5.8 (8.8) 6.3 (8.9) 39 (74) <0.001
CCIL, n (%) <0.001
0 1373 (56.8) 311 (70.8) 284 (52.8) 468 (60.2) 310 (46.8)
1 644 (26.6) 91 (20.7) 150 (27.9) 209 (26.9) 194 (29.3)
>2 400 (16.5) 37 (8.4) 104 (19.3) 100 (12.9) 159 (24.0)
Anxiety® (% yes), n (%) 600 (24.8) 79 (18.0) 125 (23.2) 184 (23.7) 212 (32.0) <0.001
Depression® (% yes), n (%) 546 (22.6) 62 (14.1) 104 (19.3) 163 (21.0) 217 (32.7) <0.001
Sleep disturbances® (% yes), n (%) 542 (22.4) 61 (13.9) 130 (24.2) 140 (18.0) 211 (31.8) <0.001
SF-MPQ, mean (SD) 13.3 (9.5) 6.5 (5.8) 12.7 (8.7) 12.3 (8.2) 194 (10.0) <0.001

BMI: body mass index; CCI: Charlson Comorbidity Index; Rx: prescription medication; SD: standard deviation; SF-MPQ: Short Form-McGill Pain Questionnaire.
* Chi-square tests were used for categorical variables and analysis of variance for continuous variables comparing the distributional difference between groups.
® <1% of respondents declined to answer. ¢ Unemployed includes disabled, retired, student, or homemaker. Employed includes full-time, part-time, or self-
employed. ¢ Exercised vigorously at least once in past month. ¢ Self-reported diagnosis in past 12 months.

Statistical analysis 1. Mild pain untreated with prescrip- with prescription medications (here-
To explore differences related to both tion medications (herein “mild Rx- in “moderate/severe Rx-untreated”)
pain and pharmacotherapy, based on untreated”) 4. Moderate/severe pain treated with
responses to self-reported pain severity 2. Mild pain treated with prescription prescription medications (herein
and treatment, respondents were cat- medications (herein “mild Rx-treated”) “moderate/severe Rx-treated”).

egorised into the following four groups: 3. Moderate/severe pain untreated  Bivariate analyses according to patient
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groups were performed using chi-square
tests of column proportions for categori-
cal variables and analysis of variance
tests of means for continuous variables
(31). Generalised linear models (GLMs)
were used based on the distribution of
the outcome variable: normal distribu-
tion using an identity function (e.g.
HRQoL) and negative binomial distri-
bution using a log-link function (e.g.
WPAI) (32). Least squares adjusted
means from the GLMs were used to
evaluate whether respondents with OA
differ by treatment status (treated vs. un-
treated) and pain severity (mild vs. mod-
erate/severe) on HRQoL, impairment to
work productivity and non-work daily
activities, and HRU after controlling for
covariates (socio-demographics, health
behaviours, and health status). Adjusted
mean values for individual countries,
calculated using an interaction term
of OA group X country in the overall
model, are included in the supplemental
tables (Supplementary Tables S1-S5).
SPSS v. 23 was used for all analyses,
and a p-value <0.05 was considered sta-
tistically significant.

Results

Among the 2417 OA respondents, 63.6%
were over 60 years old, 64.5% were fe-
male,and the majority were of lower soci-
oeconomic status (e.g. 76.5% household
income < Euro 50K/£40K). Respond-
ents noted an average+SD of 3.8+2.6
painful joints. The joints most affected
were knees (64.1%), fingers (44.5%),
hips (41.3%), and spine (40.7%). Current
pain, classified as the self-reported cur-
rent worst level of severity state regard-
less of medication use, was identified as
mild for 40.4% of respondents, of which
44 9% were Rx-treated, and as moder-
ate to severe for 59.6% of respondents,
of which 54.0% were Rx-treated. In ad-
dition, 30.3% of respondents reported
using OTC medication(s) for OA (type
not specified).

The following severity and prescription-
treated groups were examined: mild
Rx-untreated (18.2%), mild Rx-treated
(22.3%), moderate/severe Rx-untreated
(32.1%), and moderate/severe Rx-treat-
ed (27.4%). Socio-demographic differ-
ences between groups showed overall
distributional differences, but no clear
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Fig. 1. Mean number of joints affected by arthritis *.

Rx: prescription medication.
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4 Group means differed at p<0.001. Error bars refer to the standard deviation.

pattern (Table I). A higher comorbid-
ity burden (CCI score =2) was reported
for 19.3% and 29.3% of the mild and
moderate/severe Rx-treated groups, re-
spectively, and 8.4% and 12.9% of the
mild and moderate/severe Rx-untreated
groups, respectively (overall p<0.001).
Almost one-third of respondents in the
moderate/severe Rx-treated group re-
ported a self-reported physician diag-
nosis of anxiety, depression, or sleep
disorders, which was higher than for
other groups (p<0.05). Over 40% in this
group were obese. The mean number of
arthritis-related joints differed between
groups (p<0.001) with Rx-treated re-
spondents having on average more af-
fected joints regardless of pain severity
(Fig. 1). Among the Rx-treated groups,
respondents with mild OA reported
using less prescription medication
in the past month, relative to those in
the moderate/severe group (mean+SD
number of prescriptions: 18.2+11.1
vs. 23.0+£10.3, respectively, p<0.001)
(Suppl. Fig. S1).

Health-related quality of life

(HRQoL) and health status

After adjusting for covariates, all meas-
ures of HRQoL, health utility, and
health status were substantially lower
among the moderate/severe Rx-treated

group, relative to all other groups (p-
value for all outcomes <0.01) (Figs.
2-3). For example, compared with the
mild Rx-untreated, mild Rx-treated,
and moderate/severe Rx-untreated,
MCS scores for this group was 38.3
vs. 41.3, 41.1, and 40.2; for PCS was
34.5 vs. 45.6,39.3, and 40.6; for health
utilities (EQ-5D-5L) was 0.38 vs. 0.63,
0.53, and 0.54 (and similarly for the
SE-6D 0.52 vs. 0.64, 0.59, and 0.59);
and for health status (EQ-VAS) was
41.5 vs. 62.9, 52.6, and 53.6, respec-
tively, overall p-value for all compari-
sons <0.001. Aside from the MCSof the
SF-12v2, respondents belonging to the
mild Rx-untreated group had the high-
est QoL, health utility, and health status
at p<0.01. However, mild Rx-treated
respondents did not differ statistically
from moderate/severe Rx-untreated re-
spondents for all measures of HRQoL
and health status except the PCS.

Work productivity impairment

and activity impairment (WPAI)

The impact of OA on work and activity
was highest among the moderate/severe
Rx-treated group relative to all other
groups (p<0.01) (Fig. 4). Specifically,
those in this group had 2-6 times higher
impairment compared with those in the
mild Rx-untreated group (p<0.001),
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Fig. 2. Adjusted mean values for health-related quality of life (HRQoL) outcomes among respondents with osteoarthritis across Europe *.

CCI: Charlson Comorbidity Index; MCS: mental component summary score; OA: osteoarthritis; PCS: physical component summary score; SF-12: Medical
Outcomes Study 12-Item Short Form Survey Instrument version 2.

# Generalised linear models specifying a normal distribution and identity function were used to assess differences in health-related quality of life by OA group
using component and domain scores from the SF-12v2. Covariates included: age, sex, marital status, education, income, employment status, smoking status,
alcohol use, exercise, body mass index, CCI, anxiety diagnosis, depression diagnosis, insomnia diagnosis, diagnosed with sleep difficulties, and country of

residence. Higher scores denote a better quality of life. Data were missing for n=8 respondents. Error bars refer to standard error of the mean.
* Differed from reference = Mild pain Rx-untreated, p<0.05.

# Differed from reference = Mild pain Rx-treated, p<0.05.

" Differed from reference = Moderate/severe pain Rx-untreated, p<0.05.

and respondents in the other pain and 07
treatment groups reported about 1.5-2 I
times greater work productivity and 06
activity impairment compared with the ﬁ -
mild Rx-untreated group (p<0.001). In @ o3 .
addition, mild Rx-treated respondents 2
had a significantly higher level of pres- § o
enteeism (47.2%) than the moderate/ E
severe Rx-untreated groups (43.9%) % ”
(p<0.001). ;;} o
g
Healthcare resource utilisation = o
(HRU)
In general, HRU in the past six months 0o
was signiﬁcant]y h]gher in the treated Mild pain Mild pain Moderate/Severe pain  Moderate/Severe pain
. Rx untreated Rx treated Rx untreated Rx treated
groups Compared with Rx-untreated (n=436) (n=534) (n=776) (n=663)

groups (p<0.05) (Fig. 5). For example,
mean number of PCP visits in the past
six months for those in mild or moder-
ate/severe Rx-treated groups were 3.8
and 4.0, respectively, whereas for those
in the mild or moderate/severe untreat-
ed groups were 2.6 and 2.9, respec-
tively. Similar results were observed
for ER visits (mean number [past six
months]: mild or moderate/severe treat-
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Fig. 3. Adjusted mean values for health status among respondents with osteoarthritis across Europe *.
CCI: Charlson Comorbidity Index; EQ-5D-5L: 5-Level Euro Quality of Life-5 Dimensions; OA: osteo-
arthritis; Rx: prescription medication.

% Generalised linear models specifying a normal distribution and identity function were used to assess
differences in health status by OA group using the EQ-5D-5L. Covariates included: age, sex, marital
status, education, income, employment status, smoking status, alcohol use, exercise, body mass index,
CClI, anxiety diagnosis, depression diagnosis, insomnia diagnosis, diagnosed with sleep difficulties, and
country of residence. Higher scores denote a better quality of life. Data were missing for n=8 respondents.
Error bars refer to standard error of the mean.

* Differed from reference = Mild pain Rx-untreated, p<0.05.

# Differed from reference = Mild pain Rx-treated, p<0.05.

' Differed from reference = Moderate/severe pain Rx-untreated, p<0.05.
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Fig. 4. Adjusted mean values for work productivity and activity impairment (WPAI) among respondents with osteoarthritis across Europe *.
CCI: Charlson Comorbidity Index; OA: osteoarthritis; Rx: prescription medication.

* Generalised linear models specifying a negative binomial distribution and log-link function were used due to the highly positively skewed outcome variables.
Models assess differences in work productivity and activity impairment according to group variable. Covariates included: age, sex, marital status, education,
income, employment status, smoking status, alcohol use, exercise, body mass index, CCI, anxiety diagnosis, depression diagnosis, insomnia diagnosis, diag-
nosed with sleep difficulties, and country of residence. Higher scores denote more impairment. Error bars refer to standard error of the mean. Sample sizes
varied according to employment status. For employed respondents with OA for absenteeism and overall impairment, sample sizes were: mild pain Rx-untreated
n=142, mild pain Rx-treated n=153; moderate/severe pain Rx-untreated n=234, and moderate/severe pain Rx-treated n=163. For presenteeism, sample sizes
were: mild pain Rx-untreated n=140, mild pain Rx-treated n=145; moderate/severe pain Rx-untreated n=222, and moderate/severe pain Rx-treated n=138. For
overall activity impairment, sample sizes were: mild pain Rx-untreated n=436, mild pain Rx-treated n=534; moderate/severe pain Rx-untreated n=776, and

moderate/severe pain Rx-treated n=663.

* Differed from reference = Mild pain Rx-untreated, p<0.05.
# Differed from reference = Mild pain Rx-treated, p<0.05.
+ Differed from reference = Moderate/severe pain Rx-untreated, p<0.05.

ed groups=0.51-0.52, 95% CI 0.37-
0.71 vs. untreated groups=0.30-0.34,
95% CI 0.21-0.46; p<0.05) and for
hospitalisations (mean number [past six
months]: mild or moderate/severe treat-
ed groups=0.20-0.24, 95% CI 0.14-
0.35 vs. -untreated groups=0.12-0.16,
95% CI 0.08-0.24; p<0.05).

Discussion

We studied people with self-reported
OA and identified a population consist-
ent with other such studies in terms of
age and gender, and also including the
multi-site joint pains typical of such
populations in the real world (33). This
study found that respondents receiving
prescription treatment for OA had a sig-
nificantly overall lower QoL than those
not receiving medications, irrespective
of their OA-pain severity. Across OA
severity, the use of pharmacotherapy
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was associated with reduced health
status, lower HRQoL, impaired work
productivity and activity, and increased
HRU. This important finding extends
previous research across Europe and
provides novel insight into the com-
plexity of OA treatment and the barriers
that still exist to effectively treating this
condition.

The current findings suggest that cur-
rent pharmacological treatment sta-
tus and disease severity are markers
indicating an excess HRQoL burden.
Previous studies in OA patients have
independently shown that severity and
prescription medication use are each re-
lated to HRQoL. In a study of employed
persons with OA in the US, respondents
with mild pain had better HRQoL out-
comes than those with moderate or se-
vere pain in models adjusted for demo-
graphic and clinical covariates, includ-

ing use of prescription medication (14).
Another study of adults with arthritis,
including patient with OA showed that
physical functioning was significantly
lower among those taking multiple pre-
scription medications (6+) compared to
those taking fewer (34).

In the current study, EQ-5D-5L scores
(index and VAS) and SF-6D health state
utility scores were similar in subjects
with mild pain Rx-treated versus mod-
erate/severe pain Rx-untreated. Further,
this study highlighted the substantially
poorer health status of those with mod-
erate/severe Rx-treated OA compared
to the other groups. Findings from pre-
vious studies conducted in the EUS and
US that showed worsened health status
with increasing OA severity as assessed
by EQ-5D and in those studies, health
status was adjusted for prescription
medication use; however, the differen-
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Number of visits in past 6 months

Mild pain
Rx untreated
(n=436)

* "
Mild pain Moderate/Severe pain Moderate/Severe pain
Rx treated Rx untreated Rx treated
(n=534) (n=776) (n=663)

Fig. 5. Adjusted mean values for healthcare resource utilisation (HRU) among respondents with osteoarthritis across Europe *.
CCI: Charlson Comorbidity Index; OA: osteoarthritis; Rx: prescription medication.
*Generalised linear models specifying a negative binomial distribution and log-link function were used due to the highly positively skewed outcome variables.
Models assess differences in work productivity and activity impairment according to group variable. Covariates included: age, sex, marital status, education,
income, employment status, smoking status, alcohol use, exercise, body mass index, CCI, anxiety diagnosis, depression diagnosis, insomnia diagnosis, diag-
nosed with sleep difficulties, and country of residence. Higher number of visits denote more healthcare utilisation. Error bars refer to standard error of the mean.
Primary care visits (hashed area) are represented as proportion of total healthcare provider visits (solid area).

* Differed from reference = Mild pain Rx-untreated, p<0.05.

# Differed from reference = Mild pain Rx-treated, p<0.05.

" Differed from reference = Moderate/severe pain Rx-untreated, p<0.05.

tial effect of this factor was not exam-
ined (15, 35).

Respondents with moderate to severe
OA despite prescribed medication had
overall worse work productivity and ac-
tivity than the other groups, consistent
with previous results from Europe and
the US (14, 35). Interestingly, presentee-
ism was responsible for a greater loss
of productivity than absenteeism since
the former was approximately 1.5 times
larger than the latter, as found previously
(11, 35). It should be noted that all the
items of WPAI studied were consistently
and substantially higher in the moderate/
severe pain Rx-treated group and con-
sistently and substantially lower in the
mild untreated group, indicating an ef-
fect modification by severity and medi-
cation use. In Europe and the US, work
impairment is associated with individual
annual productivity losses (14, 35). In
Europe these losses were estimated for
mild (-$9,220), moderate (-$14,861),
and severe (-$27,208) OA (35) demon-
strating the economic burden of OA.
Adjusted mean HRU for visits to the
primary care physician and healthcare
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professionals in the past six months
were consistently higher in the moder-
ate/severe pain Rx-treated and untreated
and mild pain Rx-treated subgroups
compared with the mild pain Rx-un-
treated subgroup. The observed results
were in line with previous studies in the
US that showed higher number of visits
to the physicians and hospitalisations in
patients with OA than those without OA
(36,37).

Although OA is highly prevalent
throughout Europe (38, 39), there is a
paucity of literature that evaluates the
needs of people suffering from OA-re-
lated pain as well as the variation in
burden by differing pain severity and
treatment status. Previously, Kingsbury
et al. reported that less than half of their
European sample reported prescription
medication use, despite significant bur-
den associated with their disease (11).
The current study broadens this under-
standing by providing novel insight into
the relationship between point-in-time
treatment status and HRQoL, activity
impairment, and HRU. The increased
burden associated with more severe

symptomatic disease has been well-
established in the OA literature (14-16,
18, 19) and in the present study.

In addition to categorising respondents
on the basis of pain severity, the cur-
rent study differentiated respondents on
the basis of prescription treatment (Rx-
treated vs. Rx-untreated). The prescrip-
tion medication use group had more
comorbidities such as depression and
anxiety, which may have contributed
to their ranking of overall pain sever-
ity, as reported previously (40). Notably
the prescription-treated group, whether
with mild or moderate/severe pain, had
more painful joints. It is possible that
an increased number of painful joints
is a driver to seeking medical care and
pharmacological therapy; evidence for
treating this multi-joint OA group is
limited (41).

This study has limitations. First, the
NHWS is cross-sectional in nature,
precluding causal inference or the as-
certainment of the longitudinal impact
of pharmacotherapy (e.g. were these
respondents worse before they re-
ceived pharmacotherapy?). Moreover,
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although the NHWS employs a rigor-
ous stratified sampling methodology to
represent the adult general population
with respect to age and sex in the EUS
countries, it may nonetheless underrep-
resent segments of the population that
cannot access online surveys such as
ill individuals, elderly people, and in-
stitutionalised patients, as well as those
with severe disabilities. Also, the data
self-reported by patients, including di-
agnosis, treatment, and health charac-
teristics, may be subject to recall bias
and cannot be verified independently.
However, recall bias may have been
minimised, given that key study varia-
bles on pain and medication usage were
assessed based on current experience or
recent recall.

Identification of respondents with OA
was based on self-reported physician
diagnosis of the disease regardless of
site of joint pain or comorbid condi-
tion, although only 1% of respondents
reported having only shoulder or el-
bow pain (data not shown), indicating
a low chance of misclassification bias
since OA occurrence in the shoulder
or elbow is uncommon (42). We used
a common self-reported pain question-
naire, but may not have captured the
wide variation in OA pain patient phe-
notypes (43).

Prescription medication use was not
associated with better outcomes in
this study; however, this finding must
be interpreted with caution, given this
cross-sectional study design. Specifi-
cally, the study methodology was un-
able to distinguish between individu-
als who previously tried prescription
medication and ceased using it, those
who lack access to such care, and those
who prefer non-prescription or non-
pharmacologic approaches. A potential
explanation, to be examined in future
research, is that the higher burden
among prescription medication users is
related to OA pain and the number of
painful joint sites relative to those who
do not use prescription medication. An
observation that may deserve more at-
tention in future longitudinal studies is
the finding that subjects with mild pain
Rx-treated had several similar health
related outcomes as subjects with mod-
erate/severe pain Rx-untreated.
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Conclusion

This work suggests that a large pro-
portion of OA patients in Europe suf-
fer from moderate to severe pain, and
the burden associated with this condi-
tion is substantial. Respondents in this
cross-sectional survey reported impair-
ment across several domains, including
HRQoL, work productivity, and daily
activities, as well as increased HRU.
Notably, the results revealed that al-
though pharmacotherapy use was asso-
ciated with poor outcomes irrespective
of OA pain severity, the impact of mod-
erate to severe OA is considerable even
in respondents who use prescription
treatment. Collectively, these data sug-
gest that irrespective of treatment his-
tory there is a need for more effective
prescription medications, which could
be used in conjunction with appropriate
non-pharmacologic modalities, to sup-
port a comprehensive approach to OA
pain management. There is also clearly
aneed for a better understanding of peo-
ple with OA and multiple site joint pain
and how therapeutic options may help
in disease management of this complex
group. Future longitudinal research will
be necessary to clarify the relationships
observed in the current study and to
determine whether the association be-
tween OA pain severity, prescription
medication use, and patient-reported
outcomes fluctuate over time.
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