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ABSTRACT

Introduction: Satisfaction with medications
prescribed for osteoarthritis (OA) varies; this study
aimed to determine the factors associated with
satisfaction in US patients and their physicians.
Methods: This point-in-time study used the
Adelphi OA Disease Specific Programme
(physicians identified from public lists reported
on nine consecutive patients diagnosed with
OA [any joint]: physicians and patients com-
pleted questionnaires). Patient’s demographic,
clinical, and treatment characteristics associ-
ated with patient-reported and physician-rated
overall satisfaction with, and expectations of

effectiveness of, medication for OA were asses-
sed using multivariate linear regression.
Results: Responses from 572 patients (mean
age 64.9 years, 60.5% female) currently pre-
scribed medication for OA and 153 physicians
(81 primary care, 35 rheumatologists, 37
orthopedic surgeons) were analyzed. Pain
intensity was moderate or severe for 59.4% of
patients. Greater patient-reported overall satis-
faction with medication was significantly asso-
ciated with (standardized beta, 95% confidence
interval) exercise (0.12, 0.03–0.20), comorbid
other musculoskeletal or painful conditions (vs
none) (0.15, 0.06–0.24), and physicians’ report
that the best control had been achieved (0.12,
0.03–0.20); lack of efficacy was among factors
associated with worse satisfaction. Greater
patient-reported expectation of effectiveness
was significantly associated with exercise (0.12,
0.03–0.21) and the most troublesome joint not
being a knee, hip, or their back (0.08,
0.01–0.14). Greater physician-rated overall sat-
isfaction with medication was significantly
associated with their report that the best control
had been achieved (0.18, 0.11–0.26), the most
troublesome joint being a knee (0.08,
0.01–0.14), comorbid other musculoskeletal or
painful conditions (0.07, 0.01–0.12), obesity
(0.06, 0.00–0.11), and female patients (0.06,
0.00–0.11); lack of efficacy and adverse
events/tolerability issues were among factors
associated with worse satisfaction. For physi-
cians, their report that the best control had
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been achieved (0.19, 0.11–0.27), the most
troublesome joint being a knee (0.08,
0.00–0.15), improving (vs stable) OA (0.15,
0.07–0.24), and uncertain duration of OA (0.11,
0.02–0.21) were associated with greater percep-
tion that the medication was meeting patients’
efficacy expectations.
Conclusion: Although efficacy was strongly
associated with both patients’ and physicians’
satisfaction with medication, other factors were
also important, including exercise (for patients),
tolerability (for physicians), and knee OA (for
physicians).

Keywords: Analgesics; Prescription analgesic
medication; Real-world clinical practice;
Patient satisfaction; Treatment satisfaction

Key Summary Points

Why carry out this study?

Satisfaction with medications prescribed
for osteoarthritis (OA) varies, and the
factors associated with satisfaction need
further clarification

The factors associated with satisfaction
have not been reported from the
perspectives of both patients and their
physicians in US clinical practice settings

This study investigated which patient
demographic, clinical, and treatment
characteristics were associated with
satisfaction with, and expectations of the
effectiveness of, medications currently
prescribed for OA

What was learned from the study?

Among the factors associated with greater
overall satisfaction with, and expectation
of effectiveness of, medications for OA,
exercise was important for patients and
tolerability and the most troublesome
joint being a knee were important for
physicians; for both patients and
physicians, lack of efficacy was most
strongly associated with worse overall
satisfaction

Understanding the factors that are
associated with patient satisfaction, and
how these differ from those associated
with physician satisfaction, could aid
shared decision-making, optimize
treatment, and improve satisfaction for
patients with OA

INTRODUCTION

Pain management is a priority for patients with
osteoarthritis (OA) [1] and a multidisciplinary
treatment approach is often recommended,
including education, exercise, and pharmaco-
logical treatment where indicated [2–4]. The
pharmacological options include analgesics
(such as acetaminophen, oral and topical non-
steroidal anti-inflammatory drugs [NSAIDs],
duloxetine, and opioids including tramadol)
and intra-articular therapies (corticosteroids,
and viscosupplements such as hyaluronic acid),
but they can be ineffective or unsuitable for
some patients [2–4]. Satisfaction with treatment
for OA varies [5–7].

Patient satisfaction with pain management
has been the focus of quality metric initiatives
[8]. Although treatment satisfaction is generally
considered to be related to adherence, quality of
life, and clinical outcomes [9], findings have
been inconsistent for patients with chronic pain
[10–13]. Generally, treatment satisfaction has
been linked to prior expectations [9, 14, 15] and
may be associated with specific treatment attri-
butes [9, 15].

There are limited data relating to the deter-
minants of satisfaction in patients with OA.
Factors predicting satisfaction with surgery for
OA have been investigated [16], but the factors
associated with satisfaction with pharmaceuti-
cal treatments for OA have been less well stud-
ied. Satisfaction with OA medications has been
associated with changes in symptoms [5, 17, 18]
but other factors that may be implicated, such
as demographic, clinical, and treatment char-
acteristics, require further clarification. In
addition, drivers of treatment satisfaction from
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the patient’s perspective may differ from drivers
of treatment satisfaction from the physician’s
perspective. Understanding the factors that are
associated with patient satisfaction, and any
differences from those associated with physi-
cian satisfaction, could help optimize treatment
and improve satisfaction for patients with OA.
Shared decision-making is likely to be improved
when physicians are aware of what is important
to patients, and how this might differ from their
own perspective.

The aim of this study was to determine the
factors associated with satisfaction with medi-
cations prescribed for OA, from the perspectives
of both patients and their physicians in the
USA.

MATERIALS AND METHODS

Data were collected in the USA between Febru-
ary and May 2017 using the Adelphi OA Disease
Specific ProgrammeTM (DSP), point-in-time,
real-world methodology published previously
[19] (Supplementary Material, Fig. S1). The
Adelphi DSPs are large, multinational studies of
clinical practice designed to capture a
cross section of robust, real-world data reflect-
ing current demographics, clinical presentation,
and treatment patterns for a range of diseases
[19]. The Adelphi DSP methodology was gran-
ted exemption from requiring ethics approval
by the Western Institutional Review Board as it
was considered to pose minimal risk to patients
and physicians. All patients provided consent.

Study Population

Participating physicians (primary care physi-
cians, rheumatologists, and orthopedic sur-
geons) were identified from public lists, and
those making treatment decisions for at least 10
patients with OA in a typical month completed
an online survey about their practice patterns
and online patient record forms on their next
nine consecutive adult patients diagnosed with
and consulting for OA. The diagnostic criteria
for OA, and other disease characteristics (such
as joints affected or time since diagnosis), were
not stipulated. Each of the patients was invited

to voluntarily self-complete a paper-based
questionnaire about their OA.

Measures

Demographics, Clinical Characteristics,
and Treatment Characteristics
Patients reported their education level and
whether a caregiver was responsible for their
daily needs. Patients scored their pain intensity
(‘‘How would you rate the intensity of your
pain, on average, over the last week?’’, 11-point
numeric rating scale from 0 = no pain to
10 = worst possible pain), assessed their func-
tional limitations due to OA (Western Ontario
and McMaster Universities Osteoarthritis Index
[WOMAC]1 [20] Physical Function subscale,
numeric rating scale ranging from 0 to 10, with
higher scores indicating worse function), and
completed the EQ-5D-5L to assess general
health status across five dimensions (mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression) [21]. Patients also reported
the type of healthcare provider from whom
they had ever received OA care (primary care,
rheumatologist, orthopedic surgeon, pain spe-
cialist/anesthesiologist, other), current use of
nonpharmacologic therapies (exercise [non-
weight bearing, weight bearing, ‘‘exercise’’,
yoga/pilates], avoidance of painful activities,
self-aids [such as ice or heat therapy,
insoles/cushioning in shoes, dietary supple-
ments, home remedies], or other services [such
as acupuncture, therapist/psychotherapist,
physical therapy]). Patients reported use (cur-
rent, prior, never) of over-the-counter (OTC)
medications (‘‘Have you ever taken any medi-
cation that you have bought over the counter
from a pharmacy or supermarket specifically to
help treat your osteoarthritis symptoms?’’).
They also reported whether they have difficul-
ties with adhering to medications and out-of-
pocket expenses associated with their
treatment.

Physicians recorded the patient’s age, gen-
der, ethnicity, employment, and insurance sta-
tus. Physicians reported general clinical

1 � 1996 Nicholas Bellamy. WOMAC� is a registered
trademark of Nicholas Bellamy (CDN, EU, USA).
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characteristics including the patient’s smoking
status, disability status, presence of obesity
(body mass index[30 kg/m2), presence of
comorbidities (cardiologic, endocrine, neuro-
logic/psychologic, respiratory, chronic low back
pain, other musculoskeletal or painful condi-
tions [osteoporosis, neuropathic pain, rheuma-
toid arthritis, connective tissue disease,
migraine], cancer, obesity, other, none), the
medications associated with their comorbidi-
ties, and their assessment of the patient’s risk of
cardiovascular or gastrointestinal issues. Physi-
cians reported clinical characteristics specific to
OA including the time since the patient’s diag-
nosis, details of affected joints (number, loca-
tion, ‘‘most troublesome’’ joint), rate of OA
progression (improving, stable, deteriorating
slowly, deteriorating rapidly), and risk of falls,
and whether OA pain was ‘‘controlled’’ (‘‘Is this
the best control that can realistically be
achieved for this patient?’’) or considered
treatment resistant (‘‘Do you believe this
patient’s osteoarthritis pain is treatment resis-
tant?’’). Physicians also reported current pre-
scription medications for OA pain (NSAIDs,
opioids [including tramadol, nontramadol opi-
oids, and combination drugs with opioids],
corticosteroids [intra-articular or oral], visco-
supplements, other treatments [such as acet-
aminophen, capsaicin, glycosaminoglycans]),
number of OA treatment regimens (ever
received, at class level), and treatment issues
(lack of efficacy, patient decision, drug interac-
tions/comorbidities, adverse events/tolerability,
worries about addiction, cost, or access issues).

Patient-Reported Satisfaction with,
and Expectations of Effectiveness of,
Medication for OA
Overall satisfaction with medications prescribed
for OA was assessed using a 5-point Likert scale.
Patients were asked ‘‘Which of the following
options best describes your overall satisfaction
with the prescribed medicine(s) for your
osteoarthritis?’’ (options: very satisfied, 1;
somewhat satisfied, 2; neither satisfied nor dis-
satisfied, 3; somewhat dissatisfied, 4; very dis-
satisfied, 5).

Expectations of the effectiveness of medica-
tions prescribed for OA were assessed using a

5-point Likert scale. Patients were asked ‘‘How is
your current medicine(s) meeting your level of
expectation in relation to how effective it is for
your OA?’’ (options: it is a great deal more
effective than I expected, 1; it is more effective
than I expected, 2; it matches my expectations,
3; it is less effective than I expected, 4; it is
much less effective than I expected, 5).

Patients were asked to rate their satisfaction
with different attributes of medications on a
5-point Likert scale from 1 to 5 (extremely dis-
satisfied, 1; somewhat dissatisfied, 2; neither
dissatisfied nor satisfied, 3; somewhat satisfied,
4; extremely satisfied, 5), in response to ‘‘How
satisfied are you with your prescribed
medicine(s) in relation to…’’. Eleven treatment
attributes were appended to the question and
scores combined to reflect four categories: pain
relief (short-term relief, long-term relief, ease
pain quickly), functional change (helps keep
you mobile/active, allows return to usual activ-
ities, helps maintain independence), tolerability
(side effects of medication), and convenience of
medications (clear/simple instructions, conve-
nient to take/fit into schedule, easy to remem-
ber to take, cost of medicine).

Physician-Rated Satisfaction with,
and Expectations of Effectiveness of,
Medication for OA
Overall satisfaction with medications prescribed
for OA was assessed using a 5-point Likert scale.
Physicians were asked ‘‘Which of the following
statements best describes your satisfaction with
the patient’s prescribed therapy (to treat their
OA pain)?’’ (options: very satisfied, 1; somewhat
satisfied, 2; neither satisfied nor dissatisfied, 3;
somewhat dissatisfied, 4; very dissatisfied, 5).

Expectations of the effectiveness of medica-
tions prescribed for OA were assessed using a
5-point Likert scale. Physicians were asked
‘‘How do you believe the current drug therapy
regimen meets the patient’s own expectations
in relation to efficacy achieved?’’ (options:
greatly exceeds expectations, 1; exceeds expec-
tations, 2; matches expectations, 3; less than
expected, 4; much less than expected, 5).
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Statistical Analysis

To enable investigation of treatment satisfac-
tion, patients eligible for the analyses were
those participants in the Adelphi OA DSP who
were currently prescribed oral medication(s) for
OA (more than 30 days) or intra-articular med-
ications for OA and who had answered the
question on overall satisfaction with current
treatment. An oversample per physician of one
patient who had tried at least three medications
for their OA pain was included. Patients were
excluded if the only joint affected was the back
as this may be characteristic of a separate clini-
cal entity rather than OA.

Pain and functional limitation scores were
classified as mild (score 0–3), moderate (4–6), or
severe (7–10). Comorbid chronic low back pain
had a high prevalence, so this was analyzed as a
separate comorbidity category; owing to the low
prevalence of other musculoskeletal and painful
conditions, these were combined for analyses.

Patient demographic, clinical, and treatment
characteristics were assessed for association
with patient-reported and physician-rated
overall satisfaction with, and expectations of
the effectiveness of, medications for OA. For all
outcomes, identification of relevant factors was
based on bivariate comparisons according to
patient-reported overall satisfaction (di-
chotomized as satisfied [very satisfied/some-
what satisfied] or neutral/dissatisfied [neither
satisfied nor dissatisfied/somewhat dissatisfied/
very dissatisfied]), using Student’s t test (con-
tinuous variables) or Pearson’s chi-square (cat-
egorical variables) [22]. In the contingency
table analysis with an expected cell count of less
than 5, Fisher’s exact test (for 2-by-2 tables) [22]
or Fisher’s generalized exact test was used (for r-
by-c tables, where r or c or both exceed 2) [23].

Multiple linear regressions were performed
for all satisfaction and expectations outcomes,
the covariates including race and gender as well
as all those with two-tailed p\0.25 in the
bivariate comparisons [24, 25]. The final set of
factors were identified using the LASSO (least
absolute shrinkage and selection operator)
approach [26] with cross validation. LASSO
identifies covariates with non-zero coefficients
(which have an impact on outcome) by

introducing a penalty parameter that forces, or
shrinks, select coefficients to zero, which then
excludes them from the prediction process. The
factors with non-zero coefficients were included
in the final models, with p\0.05 considered
significant. Standardized beta coefficients were
used to evaluate the relative importance of each
independent factor’s association with outcome
[27]: the higher the absolute value of the beta
coefficient, the stronger its relative effect on
outcome (i.e., a beta of - 0.9 has a stronger
effect than a beta of ? 0.8). For ease of inter-
pretation, outcomes were transformed as nec-
essary so that a positive beta coefficient was
associated with greater satisfaction/expecta-
tions and a negative beta coefficient was asso-
ciated with worse satisfaction/expectations.
Normality was tested in the regression models
by plotting the residuals against the fitted val-
ues and examining a QQ plot to observe any
deviations.

Concordance between patient and physician
outcomes was assessed using a (quadratic
weighted) kappa statistic [28].

Data were managed and analyzed using SPSS
version 7.5 (SPSS Inc., Chicago, IL, USA) and
Stata version 16.1 (StataCorp, College Station,
TX, USA).

RESULTS

The physician cohort comprised 153 physicians
(81 in primary care, 35 rheumatologists, 37
orthopedic surgeons). A total of 964 patients
with OA completed the Adelphi OA DSP ques-
tionnaire. Of these, 572 patients were eligible
for the current analyses: patients were excluded
for not currently taking medication (n = 238),
for having solely OA of the back (n = 51), and
for failing to answer the question on overall
satisfaction with current treatment (n = 103).

Among the 572 patients, mean age was
64.9 years, 60.5% were female, 76.9% were
white, and the most troublesome joint was a
knee for 49.7% (Table 1). Pain intensity was
moderate or severe for 59.4% of patients, and
functional limitations due to OA were moderate
or severe for 41.8% of patients (Table 1).
Comorbidities included chronic low back pain
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(15.6%) and other musculoskeletal or painful
conditions (17.5%) (Table 1). Medications cur-
rently prescribed for OA for more than 30 days
included NSAIDs for 77.9%, opioids (including
tramadol) for 30.5%, corticosteroids for 12.4%,
viscosupplementation for 4.8%, and other
treatments for 28.5% of patients. Further
patient demographics, and clinical and treat-
ment characteristics, are provided in Supple-
mentary Material (Tables S1–S3). The 153
physicians were predominantly male (72.5%)
and had been in practice for at least 15 years
(77.8%); further physician characteristics are
provided in Supplementary Material (Table S4).

A total of 67.8% of 572 patients were very
satisfied or somewhat satisfied with their cur-
rent medication for OA, and physicians were
satisfied with the treatment of 74.3% of their
patients. Conversely, physicians were satisfied
with the treatment of 54.4% of the 103 patients
excluded from analyses for failing to answer the
question on overall satisfaction with current
treatment (p = 0.0007 for satisfaction rates for
the patients included in the analyses [n = 572]
vs those excluded [n = 103]).

Bivariate analyses identified multiple factors
of interest (Supplementary Material, Tables
S1–S3), the final set of factors relevant for

Table 1 Demographic and clinical characteristics of
patients currently prescribed medication for OA

Patients
(n = 572)

Age, mean (SD) 64.9 (11.3)

Female, n (%) 346 (60.5)

White/Caucasian, n (%) 440 (76.9)

Unemployed, n (%)a,b 321 (56.4)

Body mass index[ 30 kg/m2, n (%) 224 (39.2)

Time since diagnosis (weeks), mean (SD)c 135.7 (172.2)

Number of affected joints, mean (SD)d 3.6 (2.7)

Most troublesome joint, n (%)

Knee 284 (49.7)

Hip 120 (21.0)

Back 99 (17.3)

Other 155 (27.1)

Pain intensity, on average, over the last week, n (%)e

Mild (0–3) 230 (40.6)

Moderate (4–6) 225 (39.8)

Severe (7–10) 111 (19.6)

Functional limitations due to OA, n (%)f

Mild (0–3) 309 (58.2)

Moderate (4–6) 141 (26.6)

Severe (7–10) 81 (15.3)

Healthcare provider (providing OA care, ever), n (%)

Rheumatologist 209 (36.5)

Primary care physician 441 (77.1)

Orthopedic surgeon 230 (40.2)

Pain specialist/anesthesiologist 58 (10.1)

Other 174 (30.4)

Comorbidities, n (%)g

Chronic low back pain 89 (15.6)

Other musculoskeletal or painful

conditions

100 (17.5)

Osteoporosis 51 (8.9)

Table 1 continued

Patients
(n = 572)

Neuropathic pain 24 (4.2)

Rheumatoid arthritis 16 (2.8)

Connective tissue disease 16 (2.8)

Migraine 12 (2.1)

OA osteoarthritis, SD standard deviation
aDue to OA (n = 22) or not due to OA (n = 299)
bSample size n = 569
cSample size n = 302
dNumber of affected joints: 1 (n = 119), 2 (n = 151), 3 or
more (n = 302)
eSample size n = 566
fSample size n = 531
gFor other comorbidities, see Supplementary Material,
Table S2
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inclusion in the models being determined by
LASSO (Supplementary Material, Fig. S2). Mul-
tivariate analysis confirmed which demo-
graphic, clinical, and treatment characteristics
were significantly associated with patient-

reported overall satisfaction with medications
for OA (Table 2), patient-reported expectation
of effectiveness of medications for OA (Table 3),
and patient-reported satisfaction with attributes
of medications for OA (Table 4). Multivariate

Table 2 Factors associated with level of patient-reported overall satisfaction with currently prescribed medication for OA

Factor Standardized
beta

95% CI

Treatment issue: lack of efficacy - 0.26 - 0.37, - 0.14

OA progression: deteriorating rapidly (reference: stable) - 0.16 - 0.25, - 0.06

Comorbid: other musculoskeletal or painful conditions (reference: none) 0.15 0.06, 0.24

Pain: moderate (4–6) (reference: mild 0–3) - 0.12 - 0.22, - 0.03

Physician-reported best control achieved 0.12 0.03, 0.20

Exercise 0.12 0.03, 0.20

OA progression: deteriorating slowly (reference: stable) - 0.11 - 0.21, - 0.01

Treatment issue: drug interactions/comorbidities - 0.08 - 0.14, - 0.01

CI confidence interval, OA osteoarthritis
Multivariate linear regression. Constant: coefficient 0.00 (95% CI - 0.09, 0.09). Number of observations = 403. F(34,
101) = 20.72. Prob[ F = 0.00. R2 = 0.47. Root mean square error = 0.76. Positive beta value is associated with better
satisfaction and negative value associated with worse satisfaction; the higher the absolute value of the beta coefficient, the
stronger the effect. All factors in the final model that were associated with outcome at p\ 0.05 are shown

Table 3 Factors associated with level of patient-reported expectation of effectiveness of currently prescribed medication
for OA

Factor Standardized beta 95% CI

Treatment issue: lack of efficacy - 0.15 - 0.28, - 0.02

OA progression: deteriorating slowly (reference: stable) - 0.14 - 0.24, - 0.04

Currently buy OTC medication (reference: never bought OTC) - 0.14 - 0.26, - 0.03

Used to buy OTC medication (reference: never bought OTC) - 0.12 - 0.24, - 0.00

Exercise 0.12 0.03, 0.21

Time since diagnosis:[ 3 years (reference: 1–3 years) - 0.11 - 0.22, - 0.00

Most troublesome joint: hip - 0.10 - 0.19, - 0.00

Most troublesome joint: other 0.08 0.01, 0.14

CI confidence interval, OA osteoarthritis, OTC over-the-counter
Multivariate linear regression. Constant: coefficient 0.00 (95% CI - 0.09, 0.09). Number of observations = 398. F(42,
95) = 12.43. Prob[ F = 0.00. R2 = 0.45. Root mean square error = 0.79. Positive beta value is associated with better
expectation and negative value associated with worse expectation; the higher the absolute value of the beta coefficient, the
stronger the effect. All factors in the final model that were associated with outcome at p\ 0.05 are shown
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Table 4 Factors significantly associated with level of patient-reported satisfaction with attributes of currently prescribed
medication for OA

Attribute of
medication

Factor associated with level of satisfaction with attribute Standardized
beta

95% CI

Pain reliefa Treatment issue: lack of efficacy - 0.16 - 0.28,

- 0.05

EQ-5D-5L 0.15 0.01, 0.30

Comorbid: other musculoskeletal or painful conditions

(reference: none)

0.10 0.01, 0.18

Physician-reported best control achieved 0.09 0.01, 0.17

Exercise 0.09 0.01, 0.17

Functional changeb EQ-5D-5L 0.28 0.14, 0.43

Time since diagnosis: don’t know (reference: 1–3 years) 0.15 0.04, 0.25

Treatment issue: lack of efficacy - 0.14 - 0.24,

- 0.04

Pain: moderate (4–6) (reference: mild 0–3) - 0.13 - 0.21,

- 0.04

Current opioid use - 0.12 - 0.21,

- 0.02

Healthcare provider ever: orthopedic surgeon 0.12 0.04, 0.20

Comorbid: other musculoskeletal or painful conditions

(reference: none)

0.10 0.02, 0.18

Time since diagnosis:\ 1 year (reference:

1–3 years)

0.09 0.00, 0.17

Tolerabilityc Treatment issue: adverse events or tolerability - 0.23 - 0.36,

- 0.09

Functional limitation: severe (7–10) (reference: mild 0–3) - 0.17 - 0.30,

- 0.04

Pain: moderate (4–6) (reference: mild 0–3) - 0.15 - 0.27,

- 0.04
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analysis confirmed which patient demographic,
clinical, and treatment characteristics were sig-
nificantly associated with physician-rated over-
all satisfaction with medications for OA
(Table 5) and physicians’ views of how OA
medications had met patient expectations of
efficacy (Table 6). No abnormalities were found
in the regression models when checking for
normality (data not shown).

Patient-Reported Satisfaction with,
and Expectations of Effectiveness of,
Medication for OA

Patient ratings for overall satisfaction are shown
in Fig. 1a. Greater patient-reported overall sat-
isfaction was significantly associated with exer-
cise, the presence of comorbid other
musculoskeletal or painful conditions (com-
pared with none), and physicians’ report that
the best control had been achieved (Table 2).

Table 4 continued

Attribute of
medication

Factor associated with level of satisfaction with attribute Standardized
beta

95% CI

Convenienced Lines of OA medication: C 3 (reference: 1) - 0.16 - 0.30,

- 0.03

Ethnicity: Black, Asian, and minority ethnic - 0.16 - 0.25,

- 0.06

Number of medications for concomitant conditions:[ 4

(reference: 0–2)

0.16 0.05, 0.28

Most troublesome joint: knee - 0.13 - 0.22,

- 0.04

Pain: moderate (4–6) (reference: mild 0–3) - 0.13 - 0.25,

- 0.01

Treatment-resistant OA pain - 0.13 - 0.25,

- 0.01

Age:\ 55 years (reference: 66–75 years) 0.12 0.03, 0.21

Nonpharmacologic therapy: other 0.10 0.01, 0.19

Number of medications for concomitant conditions: 3–4

(reference: 0–2)

0.09 0.01, 0.17

CI confidence interval, OA osteoarthritis
Multivariate linear regression. Positive beta value is associated with better satisfaction and negative value associated with
worse satisfaction; the higher the absolute value of the beta coefficient, the stronger the effect. All factors in the final model
that were associated with outcome at p\ 0.05 are shown
aConstant: coefficient 0.00 (95% CI - 0.10, 0.10). Number of observations = 430. F(25, 102) = 10.22. Prob[ F = 0.00.
R2 = 0.33. Root mean square error = 0.85
bConstant: coefficient 0.00 (95% CI - 0.09, 0.09). Number of observations = 408. F(34, 100) = 16.94. Prob[ F = 0.00.
R2 = 0.45. Root mean square error = 0.78
cConstant: coefficient 0.00 (95% CI - 0.11, 0.11). Number of observations = 478. F(17, 104) = 5.50. Prob[ F = 0.00.
R2 = 0.14. Root mean square error = 0.94
dConstant: coefficient 0.00 (95% CI - 0.11, 0.11). Number of observations = 365. F(29, 94) = 11.19. Prob[ F = 0.00.
R2 = 0.24. Root mean square error = 0.91
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Lack of efficacy had the strongest effect associ-
ated with worse overall satisfaction (Table 2).
Other factors significantly associated with worse
patient-reported overall satisfaction were mod-
erate pain intensity (compared with mild pain),
OA that was deteriorating (compared with
stable OA), and drug interactions/comorbidities
(Table 2).

Patient ratings for expectations of effective-
ness are shown in Fig. 1b. Greater patient-re-
ported expectation of effectiveness was
significantly associated with exercise and the
most troublesome joint being other than a
knee, hip, or back (i.e., hands/fingers, neck,
shoulder, wrist, ankle, foot, elbow). Lack of
efficacy had the strongest effect associated with
worse expectation of effectiveness (Table 3).
Other factors significantly associated with worse
expectation of effectiveness were OA that was
slowly deteriorating (compared with stable OA),
use of OTC medications, diagnosis more than

3 years ago, and the most troublesome joint
being a hip (Table 3).

Patient ratings for satisfaction with the
attributes of medication are shown in Fig. 2.
When considering medication pain relief, EQ-
5D-5L, exercise, and the presence of comorbid
other musculoskeletal or painful conditions
(compared with none) were among the factors
significantly associated with greater patient-re-
ported satisfaction (Table 4). With respect to
functional change afforded by medication, EQ-
5D-5L, care by an orthopedic surgeon (ever),
and the presence of comorbid other muscu-
loskeletal or painful conditions (compared with
none) were among the factors associated with
greater patient-reported satisfaction, and opi-
oids were associated with worse satisfaction
(Table 4). When considering medication toler-
ability, severe functional limitation (compared
with mild) was among the factors associated
with worse satisfaction (Table 4). With respect

Table 5 Factors associated with level of physician-rated overall satisfaction with currently prescribed medication for OA

Factor Standardized beta 95% CI

Treatment issue: lack of efficacy - 0.30 - 0.39, - 0.20

Treatment-resistant OA pain - 0.18 - 0.29, - 0.06

Best control achieved 0.18 0.11, 0.26

OA progression: deteriorating slowly (reference: stable) - 0.17 - 0.24, - 0.10

OA progression: deteriorating rapidly (reference: stable) - 0.15 - 0.22, - 0.08

Treatment issue: adverse events or tolerability - 0.15 - 0.22, - 0.07

Pain: severe (7–10) (reference: mild 0–3) - 0.09 - 0.17, - 0.01

Unemployment not due to OA (reference: employed) - 0.08 - 0.13, - 0.02

Most troublesome joint: knee 0.08 0.01, 0.14

Lines of OA medication: 2 (reference: 1) - 0.07 - 0.13, - 0.01

Comorbid: other musculoskeletal or painful conditions (reference: none) 0.07 0.01, 0.12

Obesity 0.06 0.00, 0.11

Female 0.06 0.00, 0.11

CI confidence interval, OA osteoarthritis
Multivariate linear regression. Constant: coefficient 0.00 (95% CI - 0.07, 0.07). Number of observations = 565. F(28,
112) = 23.79. Prob[ F = 0.00. R2 = 0.56. Root mean square error = 0.68. Positive beta value is associated with better
satisfaction and negative value associated with worse satisfaction; the higher the absolute value of the beta coefficient, the
stronger the effect. All factors in the final model that were associated with outcome at p\ 0.05 are shown
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to the convenience of medications, taking
multiple medications for comorbidities and
younger age (less than 55 years relative to those
66–75 years of age) were among the factors
associated with better satisfaction and ethnicity
(black, Asian, and minority ethnic groups
compared with Caucasian) was associated with
worse satisfaction (Table 4).

Physician-Rated Satisfaction with,
and Expectations of Effectiveness of,
Medication for OA

Physician ratings for overall satisfaction are
shown in Fig. 3a. Greater physician-rated over-
all satisfaction was significantly associated with
their report that the best control had been
achieved, the most troublesome joint being a
knee, the presence of comorbid other muscu-
loskeletal or painful conditions (compared with
none), obesity, and female patients (Table 5).
Lack of efficacy had the strongest effect associ-
ated with worse overall satisfaction (Table 5).
Other factors significantly associated with worse
overall satisfaction were adverse events/tolera-
bility issues, pain that was considered to be
treatment resistant, OA that was deteriorating
(compared with stable OA), severe pain

intensity (compared with mild pain), unem-
ployment that was not due to OA, and taking
two lines of OA medication (compared with one
line) (Table 5).

Physicians’ views of how medications were
meeting patients’ efficacy expectations are
shown in Fig. 3b. Physicians’ report that the
best control had been achieved, the most trou-
blesome joint being a knee, improving OA
(compared with stable OA), and uncertain
duration of OA were significantly associated
with greater expectations (Table 6). Lack of
efficacy had the strongest effect associated with
worse expectations (Table 6). Also significantly
associated with worse expectations were adverse
events/tolerability issues, OA that was rapidly
deteriorating (compared with stable OA), and
moderate pain intensity (compared with mild
pain) (Table 6).

Concordance Between Patients
and Physicians

There was moderate agreement between patient
and physician ratings of overall satisfaction
with 55.2% of 572 ratings matched (Cohen’s
weighted kappa = 0.57; p\0.0001). There was
moderate agreement between patient and

Table 6 Factors associated with physician rating of how the currently prescribed medication for OA is meeting the patient’s
expectation of efficacy

Factor Standardized beta 95% CI

Treatment issue: lack of efficacy - 0.21 - 0.30, - 0.12

Best control achieved 0.19 0.11, 0.27

OA progression: improving (reference: stable) 0.15 0.07, 0.24

OA progression: deteriorating rapidly (reference: stable) - 0.12 - 0.19, - 0.06

Treatment issue: adverse events or tolerability - 0.12 - 0.22, - 0.03

Time since diagnosis: don’t know (reference: 1–3 years) 0.11 0.02, 0.21

Pain: moderate (4–6) (reference: mild 0–3) - 0.10 - 0.18, - 0.02

Most troublesome joint: knee 0.08 0.00, 0.15

CI confidence interval, OA osteoarthritis
Multivariate linear regression. Constant: coefficient 0.00 (95% CI - 0.09, 0.09). Number of observations = 568. F(16,
112) = 14.86. Prob[ F = 0.00. R2 = 0.39. Root mean square error = 0.79. Positive beta value is associated with better
expectation and negative value associated with worse expectation; the higher the absolute value of the beta coefficient, the
stronger the effect. All factors in the final model that were associated with outcome at p\ 0.05 are shown
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physician ratings of expectations of effective-
ness with 54.6% of 557 ratings matched
(Cohen’s weighted kappa = 0.48; p\ 0.0001).

DISCUSSION

This study found that, for patients, the presence
of comorbid other musculoskeletal or painful
conditions was among the factors associated
with greater overall satisfaction with currently
prescribed medication for OA, and the most
troublesome joint being other than a knee, hip,
or back was among the factors associated with
greater expectation of effectiveness; exercise
was positively associated with both these
patient-reported outcomes. For their physicians,

the presence of comorbid other musculoskeletal
or painful conditions was among the factors
associated with greater overall satisfaction; the
most troublesome joint being a knee was asso-
ciated with both greater satisfaction and higher
rating for the medication meeting the patient’s
expectations of efficacy, and adverse
events/tolerability issues were negatively asso-
ciated with both these outcomes. For both
patients and their physicians, satisfaction with
prescribed medication for OA was most strongly
associated with efficacy.

The association between greater pain and
dissatisfaction with medications supports pre-
vious findings [5, 17, 18]. A study of patients
with knee OA receiving a range of oral, topical,
and intra-articular medications found that

Fig. 1 Patient-reported a overall satisfaction witha, and
b expectations of effectiveness ofb, currently prescribed
medication for OA. a Patients were asked ‘‘Which of the
following options best describes your overall satisfaction
with the prescribed medicine(s) for your osteoarthritis?’’
(options: very satisfied, 1; somewhat satisfied, 2; neither
satisfied nor dissatisfied, 3; somewhat dissatisfied, 4; very
dissatisfied, 5). Sample size: n = 572. b Patients were asked

‘‘How is your current medicine(s) meeting your level of
expectation in relation to how effective it is for your OA?’’
(options: it is a great deal more effective than I expected, 1;
it is more effective than I expected, 2; it matches my
expectations, 3; it is less effective than I expected, 4; it is
much less effective than I expected, 5). Sample size:
n = 557. OA osteoarthritis
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predictors of global treatment satisfaction
included lower levels of pain pre-medication,
reduction in pain after medication, and post-
medication pain levels matching expectations
[5]. A study of patients with hip and/or knee OA
undergoing a variety of analgesic treatment
switches found that treatment satisfaction was
significantly correlated with improvement in
WOMAC Pain subscale and score for average
pain in the past week (100-mm visual analog
scale, no pain to worst pain possible), but also
with improved WOMAC Stiffness and Physical
Function subscales [17]. Improvements in
interference in physical function, pain relief,
and pain quality (deep pain and hot pain) made
significant contributions to greater treatment
satisfaction in an analysis of patients with knee
OA treated with topical lidocaine [18]. In the
current study, functional limitation did not
reach significance in the multiple regression
analyses for patient-reported overall satisfac-
tion. For patients with substantial comorbidity
(defined as ‘‘other musculoskeletal or painful
conditions’’), both patients and physicians in
the current study had greater overall

satisfaction with medications for their OA pain.
The reasons for this are unclear, as this group
was heterogenous and sample sizes for individ-
ual conditions were small.

Better health status was strongly associated
with greater patient-reported satisfaction in the
models of pain relief and functional change.
Issues of adverse events/tolerability were asso-
ciated with patient-reported dissatisfaction in
the model of satisfaction with medication tol-
erability. When considering patient-reported
satisfaction with the convenience of medica-
tions for OA, taking multiple medications for
OA was associated with dissatisfaction and tak-
ing multiple medications for concomitant con-
ditions was associated with satisfaction. The
roles of ethnicity and age in patients’ satisfac-
tion with the convenience of medications for
OA may warrant further investigation.

Few demographic factors were found to be
associated with overall satisfaction in the cur-
rent study. Female patients were associated with
greater, and unemployment was associated with
worse, physician-rated (but not patient-re-
ported) overall satisfaction. A study of shoulder

Fig. 2 Patient-reported satisfaction with attributes of
currently prescribed medication for OA. Patients rated
their satisfaction with different attributes of medications
from 1 to 5 (extremely dissatisfied, 1; somewhat dissatis-
fied, 2; neither dissatisfied nor satisfied, 3; somewhat
satisfied, 4; extremely satisfied, 5), in response to ‘‘How
satisfied are you with your prescribed medicine(s) in
relation to…’’: provides short-term pain relief (sample size
for this response, n = 552), provides long lasting pain

relief (n = 554), eases your pain quickly (n = 554), helps
keep you mobile and active (n = 550), allows you to return
to your usual activities (n = 552), helps maintain your
independence (n = 552), the side effects of the medicine
(n = 551), has clear and simple instructions (n = 549), is
convenient to take in terms of fitting into your schedule
(n = 551), is easy to remember to take (n = 551), the cost
of my medicine (n = 552). OA osteoarthritis
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pain found that pain in female patients may be
underestimated by others [29]; it is feasible that
pain relief may be overestimated in female
patients too, consequently increasing physi-
cian-rated satisfaction with treatment. In a
previous study of patient-reported treatment
satisfaction, being employed predicted higher
global satisfaction scores, and being female
predicted higher effectiveness satisfaction
scores [5]. Exercise was identified as important
for patient-reported (but not physician-rated)
overall satisfaction in the current study. The
benefit of exercise for patients with OA is clear
[4], and by enhancing self-efficacy for managing
pain [30, 31] exercise could feasibly influence
satisfaction with pharmaceutical treatments.

The current analyses were an assessment of
overall medication with many patients receiv-
ing more than one class of prescribed OA med-
ication (Supplementary Material, Table S3). This
may explain why bivariate analyses (satisfied vs
neutral/dissatisfied) were not significant for
most classes of OA medication. Generally, clas-
ses of medication were not associated with sat-
isfaction: although opioids and corticosteroids
were identified as important covariates by
LASSO (Supplementary Material, Fig. S2), sig-
nificance in one final model was only achieved
for opioids (i.e., with the attribute of functional
change) (Table 4).

Patients and their physicians agreed on
many of the factors that were associated with

Fig. 3 Physician-rated a overall satisfaction with currently
prescribed medication for OAa and b views of how the
currently prescribed medication for OA is meeting the
patient’s expectation of efficacyb. a Physicians were asked
‘‘Which of the following statements best describes your
satisfaction with the patient’s prescribed therapy (to treat
their OA pain)?’’ (options: very satisfied, 1; somewhat
satisfied, 2; neither satisfied nor dissatisfied, 3; somewhat

dissatisfied, 4; very dissatisfied, 5). Sample size: physician
ratings for 572 patients. b Physicians were asked ‘‘How do
you believe the current drug therapy regimen meets the
patient’s own expectations in relation to efficacy achieved?’’
(options: greatly exceeds expectations, 1; exceeds expecta-
tions, 2; matches expectations, 3; less than expected, 4;
much less than expected, 5). Sample size: physician ratings
for 572 patients. OA osteoarthritis
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worse overall satisfaction (including lack of
efficacy, pain, and OA that was deteriorating)
and better overall satisfaction (including
comorbid other musculoskeletal or painful
conditions, and physician-reported best control
achieved), although the relative importance
sometimes differed. Differences were identified
where the association was significant only for
patients or only for physicians. For patients (but
not physicians), exercise was associated with
better overall satisfaction and drug interac-
tions/comorbidities were associated with worse
overall satisfaction. For physicians (but not
patients), adverse events/tolerability issues,
treatment-resistant pain, unemployment not
due to OA, and two lines of OA medication were
associated with worse overall satisfaction,
whereas female patients and obesity were asso-
ciated with greater overall satisfaction. The
most troublesome joint being a knee was sig-
nificantly associated with physician-rated over-
all satisfaction; in contrast, joint location did
not reach significance in the model of patient-
reported overall satisfaction. Physicians and
policy makers may consider these findings to
optimize medication-related consultations to
achieve better patient satisfaction.

There are few published data on factors
influencing expectations of effectiveness of
medications for OA. Generally, the factors that
were important for level of expectation were
similar to those that were important for level of
overall satisfaction. Notably, exercise (for
patients) and the most troublesome joint being
a knee and adverse events/tolerability issues (for
physicians) were significant in both expecta-
tions and satisfaction models. Patient-reported
worse expectation of effectiveness was associ-
ated with the use of OTC medication. A previ-
ous study using the same database found that
40.1% of patients were currently recommended
by their physician to take OTC medications,
and OTC acetaminophen use was more frequent
in those with more severe pain [32]. It is feasible
that the minimal short-term benefit of acet-
aminophen for OA [33], or inadequate dosages
of other OTC medications, may have influenced
patient-reported expectation of effectiveness of
OA medications in the current analyses. Lack of
efficacy was most strongly associated with worse

expectation of effectiveness in the current
study, from the perspective of both patient rat-
ing of effectiveness and physicians’ rating of
how the medication had met the patient’s effi-
cacy expectations.

The factors for inclusion in the multivariate
models were identified by LASSO linear regres-
sion, a methodology that supports simple
models. LASSO is particularly beneficial where
there is a paucity of prior evidence, in that the
method enables testing of large numbers of
potentially correlated factors and the identifi-
cation of the most important ones. This allows
for a more manageable set of factors for for-
mulating further hypotheses testing. The mag-
nitude of the absolute standardized betas
provided by the current analyses are not infor-
mative with respect to clinical meaningfulness,
but do reflect the relative strength of the factors
within each model (a factor with a standardized
beta of 0.2 has twice the importance of a factor
with a beta of 0.1).

The current study had some limitations. The
data reflect the wording of the survey questions,
which may be interpreted differently (including
the criteria each patient uses to define effec-
tiveness, and each physician’s definition of
efficacy and best [pain] control). The analyses
may over-represent satisfied patients, because
physician-rated overall satisfaction was lower
for the 103 patients excluded because of missing
patient-rated overall satisfaction responses than
for the included patients. Assessing satisfaction
with currently prescribed medication for OA
required that all patients were currently pre-
scribed medication: patients who were not tak-
ing medication (e.g., because they chose not to,
or their symptoms did not warrant it) or who
were dissatisfied enough with treatment to stop
taking prescription medication were not inclu-
ded in the current analyses. The Adelphi OA
DSP consists of patients seen by a small sample
of US primary care physicians, rheumatologists,
and orthopedic surgeons willing to participate
in research and may not be generalizable to the
whole OA population, other countries, or all
specialties caring for patients with OA. The
methods used in this study were for hypothesis
generation rather than hypothesis testing;
therefore, a causal relationship between factors
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and outcomes cannot be inferred. The factors
included in the models were obtained during a
cross-sectional assessment, but some pertained
to the current time and others were historical,
being based on physician chart review or
patient recall. Covariates considered for inclu-
sion in the models were based on bivariate
analysis for one outcome (patient-reported
overall satisfaction with medications for OA)
and therefore some key factors associated with
the other outcomes of interest (e.g., expectation
of effectiveness) may not have been included in
those analyses.

CONCLUSION

Although efficacy was strongly associated with
both patients’ and physicians’ satisfaction with
medication, other factors were also important.
Among the factors associated with greater
overall satisfaction with, and expectation of
effectiveness of, medications for OA, exercise
was important for patients and tolerability and
the most troublesome joint being a knee were
important for physicians. Patients and their
physicians generally agree on many of the fac-
tors associated with satisfaction with prescribed
medication for OA, but the relative importance
sometimes differed and exceptions were iden-
tified. Understanding the factors that are asso-
ciated with patient satisfaction, and how these
differ from those associated with physician sat-
isfaction, could aid shared decision-making,
optimize treatment, and improve satisfaction
for patients with OA. Further study of the dif-
ferences between patient and physician per-
spectives of treatment satisfaction could be
informative for quality care initiatives.
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