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Purpose: Osteoarthritis (OA) is one of the most common causes of chronic pain and
a leading cause of disability in the US. The objective of this study was to examine the
clinical and economic burden of OA by pain severity.

Patients and Methods: We used nationally representative survey data. Adults >18 years with
self-reported physician-diagnosed OA and experiencing OA pain were included in the study. OA
pain severity was measured using the Short Form McGill Pain Questionnaire Visual Analog
Scale (SF-MPQ-VAS). Data were collected for demographics, clinical characteristics, health-
related quality of life (HRQoL), productivity, OA treatment, adherence to pain medication, and
healthcare resource utilization. Univariate analysis was performed to examine differences
between respondents with moderate-to-severe OA pain vs those with mild OA pain.

Results: Higher proportions of respondents with moderate-to-severe OA pain (n=3798)
compared with mild OA pain (n=2038) were female (69.4% vs 57.3%), <65 years of age
(54.8% vs 43.4%), and not employed (70.6% vs 64.5%). Respondents with moderate-to-
severe OA pain experienced OA pain daily (80.8% vs 48.8%), were obese (53.0% vs 40.5%),
had more comorbidities (sleep disturbance, insomnia, depression, and anxiety), and reported
significantly poorer health status and HRQoL, and greater productivity and activity impair-
ment (all P<0.05). Moderate-to-severe OA pain respondents were prescribed significantly
more pain medications than mild OA pain respondents (41.0% vs 17.0%) and had higher
adherence (75.9% vs 64.1%) yet were less satisfied with their pain medications (all
P<0.001). Outpatient and emergency room visits, and hospitalizations in the 6 months
prior to the survey were significantly higher in moderate-to-severe OA pain respondents vs
those with mild OA pain (all P<0.05).

Conclusion: Patient and clinical burden was significantly greater in moderate-to-severe OA
pain respondents vs mild OA pain respondents and may inform decision-making for appro-
priate resource allocation and effective management strategies that target specific subgroups.
Keywords: osteoarthritis, moderate-to-severe pain, pain severity, health-related quality of
life, HRQoL, healthcare resource utilization, HCRU, medication adherence, treatment

satisfaction

Introduction

Chronic pain impacts approximately 100 million individuals in the United States (US),
accounting for an estimated $560 to $635 billion per year (2010 dollars) in direct and
indirect healthcare costs, including lost workplace productivity.' Osteoarthritis (OA) is
one of the most common causes of chronic pain and a leading cause of disability in the

US, > impacting activities of daily living.” OA, the most common form of arthritis, is
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a joint disorder characterized by swelling, stiffness, inflam-
mation, and pain that negatively impacts both physical and
mental health in more than 32.5 million adults in the US.**"*
OA is associated with substantial economic and societal
burdens resulting from functional impairment, decreased
health-related quality of life (HRQoL), increased healthcare
resource utilization (HCRU) and costs.®!*"?

Given the heterogeneity of patients with OA, development
of new therapies to treat OA pain often requires targeting
patient subgroups such as those with different levels of pain
severity. For example, therapies targeting moderate-to-severe
OA pain require a thorough understanding of the burden of
illness and unmet need in this population. Establishing a new
treatment’s positioning among available treatment options for
OA will be critical to the population it serves and will provide
value to payers and healthcare providers.

The humanistic and economic burden of OA has been
investigated, to some extent, by disease and pain severity
levels.'”* Of 7 publications representing 6 unique studies,
one study examined OA patients using claims and electronic
health record (EHR) data,” and the remaining studies were
based on patient and/or healthcare provider surveys. Two of
the 6 studies focused on disease or OA severity,”*?! and 4

19,2225

stratified OA patients by pain severity even though

two studies did not specify the pain as OA-specific.'”**
In those studies, pain severity was assessed using sev-

eral measures including:

e Numeric rating scales (NRS)
o NRS; generic 0-10
o Western Ontario and McMaster Universities
Arthritis Index or WOMAC 3.1
e Visual analog scales (VAS)
o VAS; generic 0-100
o Short-Form McGill Pain Questionnaire VAS (SF-
MPQ-VAS)?"-?®
e Likert scale
o Pain Interference with Activities (PIA) scale
derived from the 12-item Short Form Health
Survey (SF-12v2) developed for the Medical
Outcomes Study.”’

While all of these measures are well-accepted,*® the recall
periods in the studies varied from 48 hours to 7 days to 4
weeks. When specified, cut points for pain severity were
generally similar: 0-3 representing no/mild, 4-6 for mod-
erate, 7-10 for severe, and 4-10 for moderate-to-severe
pain.

All of the published studies compared cohorts of no/
mild pain with increasing severity cohorts. Four of the 6
studies examined differences between no/mild, moderate,

and severe patients (1 study vs a non-OA cohort),?% 22242

and 2 compared no/mild vs moderate-to-severe pain.'**
For most outcomes examined, increasing burden was
observed with increasing OA and/or pain severity.

None of the studies exclusively investigated the burden
of patients with symptomatic OA pain in a nationally
representative sample that included treated and nontreated
patients. This study provides a comprehensive, holistic
view of the clinical and economic burden of OA by pain
severity, in symptomatic patients only, from the patient
perspective using a geographically representative national
sample in a real-world setting. Clinical and economic
burdens were examined in patients with moderate-to-
severe OA pain vs mild OA pain, with a focus on patient
demographics, comorbidities, HRQoL, pain medication
use (including satisfaction and adherence), and HCRU.

Patients and Methods

Data Source and Population

Data were from the OA-specific module of the Kantar
2019 (January through December) US National Health
and Wellness Survey (NHWS), a cross-sectional, nation-
ally representative observational survey of general
health.>' Respondents were identified primarily through
opt-in online survey panels, with stratified random sam-
pling within the panel to ensure representativeness for age
and gender. Adults >18 years with self-reported physician-
diagnosed OA and experiencing OA pain were included in
the study. Respondents were excluded if they reported
cancer pain, no OA pain, or that the only joint affected
by OA was the back, shoulder, or neck.

Patients were stratified into OA pain severity cohorts
based on responses to the SF-MPQ-VAS that assesses pain
severity over the past week.”®3 Severity strata were based
on scores of 1-34 for mild pain, 35-74 for moderate pain,
and >75 for severe pain. Patients with scores of 0 (no OA
pain) were excluded, and the moderate-to-severe cohort
consisted of the combination of those with moderate and
severe pain scores.

Outcomes

Demographic and Clinical Characteristics

All outcomes were self-reported including patient demo-
graphics (age, gender, race/ethnicity, employment status,
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and income level) and clinical characteristics of OA
(affected joint or body region; duration of OA in years;
frequency of OA pain in days, weeks, and months). Other
clinical characteristics collected were comorbidities
including sleep difficulties, depression and anxiety, and
the Charlson Comorbidity Index (CCI).** Information on
body mass index (BMI), exercise, alcohol use, and smok-
ing status was also captured and stratified by OA pain

severity.

Health-Related Quality of Life (HRQoL)

HRQoL was measured using several validated instru-
ments. Domains of HRQoL were evaluated using the
Medical Outcomes Study (MOS) 36-item Short Form ver-
sion 2 (SF-36v2) consisting of 36 items that assess general
health and wellbeing over the past 4 weeks and includes 8
domain scores: physical functioning, role physical, bodily
pain, general health, vitality, social function, role emo-
tional, and mental health.>* Two summary scores, the
mental component summary (MCS) and physical compo-
nent summary (PCS), were also calculated. Scores range
from 0 to 100 with higher scores indicating better HRQoL.
The Short Form 6-dimension (SF-6D) health state utility
score was calculated from the SF-36v2.%

The 5-level EQ-5D version (EQ-5D-5L) was used to
assess general health status. The EQ-5D-5L consists of 5
questions that encompass mobility, self-care, usual activ-
ities, pain/discomfort, and anxiety/depression.**** Each
dimension has 5 scoring levels (no problems, slight pro-
blems, moderate problems, severe problems, and extreme
problems) that enable calculation of health state utilities,
which range from 0 (death) to 1 (perfect health).

Work Productivity

Work productivity was assessed using the validated
6-item Work Productivity and Activity Impairment
General Health V2.0 questionnaire (WPAI-GH), which
has a 7-day recall period. The WPAI-GH includes 4
subscales: absenteeism (absence from work), presentee-
ism (lost productivity while at work), overall work
impairment (based on absenteeism and presenteeism),
and overall activity impairment. All subscales are scored
from 0% to 100%, with higher scores indicative of
greater work or activity impairment.>**° While the reg-
ular activities subscale was evaluated in all respondents,
the work productivity subscales were evaluated only
among employed respondents.

Medication Use for OA Pain

Current use of over the counter (OTC) pain medications to
treat respondents’ OA pain was captured for ibuprofen,
acetaminophen, naproxen, and acetylsalicylic acid.
Information on the type of OA pain medication prescribed
and the number of pain medications received was col-
lected. Prescription medication duration was measured as
the length of time, in months, that respondents reported
using pain medication, and medication frequency was
assessed as the maximum number of days any prescription
pain medication was taken during the previous month.
Medication adherence was assessed using the simple ver-
sion of the Medication Adherence Rating Scale
(MARS),*" for which respondents provided an estimate
of how much, as a percentage, of their prescribed pain
medication they had taken in the last 4 weeks.
Respondents’ satisfaction with their current medication
was measured using the stand-alone question “How satis-
fied are you with these prescription medication(s)?”, using
a Likert scale of 1-7 (1 = extremely dissatisfied, 7 =

extremely satisfied).

Healthcare Resource Utilization (HCRU)
Respondents were asked about their use of aids for OA
including cold compresses, heat packs/patches, knee
wraps, medical devices (eg, transcutaneous electrical
nerve stimulation [TENS]), and braces. Respondents
were also asked about their HCRU in the 6 months prior
to the survey for categories of any outpatient visits, OA-
related emergency room or urgent care visits, and OA-
related hospitalizations.

Statistical Analyses

Total population and cohorts were analyzed using descrip-
tive statistics; categorical variables were summarized as
counts and proportions of the total study population and by
subgroups as appropriate, and continuous variables were
summarized as means and standard deviations. To represent
the demographic composition of the US population, the data
were weighted by gender, age and race/ethnicity.®' For pair-
wise comparisons of categorical variables, first-order Rao-
Scott chi-square tests were employed. For mean differences
between continuous variables, ¢-tests were used. Statistical
significance was defined as P<0.05. All analyses were per-
formed using Statistical Analysis System (SAS) version 9.4
or higher (SAS Institute, Cary, NC, USA).
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Results

Among 74,994 NHWS participants in 2019, 8607 (11.5%)
self-reported a physician diagnosis of OA, of whom 5836
reported experiencing OA pain and were included in the
analysis (Figure 1). These respondents were stratified into
cohorts of mild (n=2038) and moderate-to-severe
(n=3798) OA pain. Mean SF-MPQ-VAS was 19.7 (range
1-34) for mild OA pain respondents and 60.0 (range 35—
100) for moderate-to-severe OA pain respondents.

Significant differences were observed between the two
OA pain cohorts with respect to gender, age, race and
ethnicity, and employment (P<0.0001) (Table 1). The mod-
erate-to-severe cohort was younger (61.9 vs 64.3 years), had
higher proportions of females (69.4% vs 57.3%), non-
Hispanic Blacks (7.9% vs 4.0%), and Hispanics (4.0% vs
2.8%) compared to the mild OA pain cohort. More moder-
ate-to-severe OA pain respondents were of working age
(<65 years old), yet fewer were employed (29.5% vs
35.5%), and a greater proportion were on long-term dis-
ability leave (12.4% vs 3.8%) compared to mild OA pain
respondents. Fewer moderate-to-severe  respondents
reported an income >$75,000 compared with mild OA
pain (26.4% vs 42.1%).

Statistically significant differences were observed
between cohorts with respect to comorbidities, weight, and
lifestyle preferences (P<0.0001) (Table 2). Mean CCI (0.68
vs 0.45) and CCI scores >1 were reported in a higher pro-

portion of those with moderate-to-severe OA pain relative to

mild (37.8% vs 23.9%), and these respondents also had
a higher self-reported diagnosis of sleep disturbance
(16.4% vs 7.8%), insomnia (25.3% vs 12.2%), depression
(41.6% vs 23.6%), and general anxiety disorder (19.1% vs
10.2%) compared with mild OA pain. As indicated by the
BMI, obesity was more prevalent among those with moder-
ate-to-severe OA pain, and a higher proportion of these
respondents also reported not having exercised for at least
20 minutes in the past month (53.5% vs 36.6%) (P<0.0001).
Smoking status was significantly different between severity
levels (P<0.0001); a higher proportion of respondents with
moderate-to-severe OA pain reported a history of smoking
(current or former) relative to respondents with mild OA
pain (54.0% vs 48.6%).

Significant differences were also observed for OA type,
length of OA, and OA pain frequency (P<0.01) (Table 3).
Higher proportions of patients with moderate-to-severe OA
pain had OA of the knee, finger, hip, spine, hand, shoulder,
and neck, although these categories were not mutually
exclusive. The majority of OA pain patients had more than
1 joint affected, with higher proportions in the moderate-to-
severe cohort (89.5% vs 79.2%), including mean number of
joints affected (4.8 vs 3.4) compared with mild OA.
Significantly more patients with moderate-to-severe OA
pain reported their arthritis as a result of injury compared
with mild OA pain (36.1% vs 31.6%). Among these patients,
median age of moderate-to-severe OA respondents was
younger than those with mild OA pain (60.6 vs 62.0 years)

Adult respondentsin the
NHWS
N =74,994

With self-reported physician
diagnosis of OA
n=8607

With self-reported OA pain
n=5836

Moderate pain

n=3074 I n=724

Figure | Study population attrition.
Abbreviations: NHWS, National Health and Wellness Survey; OA, osteoarthritis.

Severe pain

Moderateto severe pain
n=3798
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Table | Demographic Characteristics

Variable Number of Patients (Weighted %)
Mild OA Pain (n = 2038) Moderate-to-Severe OA Pain (n = 3798)
Female* 1259 (57.3) 2832 (69.4)
Age (years)
18-34 39 2.1) 71 (1.8)
3544 86 (4.4) 210 (5.5)
45-54* 187 (10.7) 539 (16.2)
55-64* 585 (26.2) 1365 (31.3)
265 1141 (56.6) 1613 (45.2)
Race/ethnicity
Non-Hispanic White* 1766 (86.6) 3116 (82.3)
Non-Hispanic Black* 82 (4.0) 300 (7.9)
Hispanict 55 (2.8) 161 (4.0)
Other 135 (6.6) 221 (5.8)
Income ($)
<25,000%* 251 (12.2) 901 (23.6)
25,000-49,9991 463 (23.1) 1026 (26.6)
50,000-74,999 367 (17.7) 741 (19.6)
275,000%* 858 (42.1) 1007 (26.4)
Missing/unknown 99 (5.0) 123 (3.9)
Employment status
Employed* 720 (35.5) 1157 (29.5)
Full-time* 425 (21.0) 644 (16.6)
Part-time 169 (8.1) 274 (6.7)
Self-employed 126 (6.5) 239 (6.2)
Not employed* 1318 (64.5) 2641 (70.6)
Retired! 1057 (52.4) 1677 (47.0)
Student 8 (0.4) 17 (0.5)
Long-term disability* 83 (3.8) 502 (12.4)
Looking for work 53 (2.5) 124 (3.1)

Note: *P<0.0001, TP<0.01, and TTP<0.05 for mild vs moderate-to-severe OA pain.
Abbreviation: OA, osteoarthritis.

(P<0.05, data not shown). Additionally, higher proportions
of the respondents with moderate-to-severe OA pain had OA
for more than a decade (58.6% vs 54.1%) and experienced
daily OA pain compared with respondents with mild OA
pain (80.9% vs 48.8%).

Scores on all SF-36v2 domains were significantly
lower (worse HRQoL) in those with moderate-to-severe
OA pain compared with mild OA pain (P<0.0001)
(Figure 2A). Similarly, both the MCS (46.7 vs 52.3) and
PCS (37.5 vs 46.5) scores on the SF-36v2 were signifi-
cantly lower with moderate-to-severe OA pain vs mild OA
pain (both P<0.0001) (Figure 2B). The health state utilities
derived from the SF-6D and EQ-5D-5L also showed sig-

nificantly poorer health status in the moderate-to-severe

OA pain respondents compared with mild OA (mean SF-
6D: 0.62 vs 0.72; mean EQ-5D-5L: 0.68 vs 0.80; both
P<0.0001) (Figure 2C).

Among employed respondents, the percentage of lost
work productivity was significantly higher in those with
moderate-to-severe OA pain due to both absenteeism and
presenteeism, with presenteeism resulting in greater work
impairment (both P<0.0001) (Figure 3). Additionally, total
work impairment (35.9% vs 15.1%) and overall activity
impairment (49.8% vs 23.6%) were significantly higher in
the moderate-to-severe OA pain cohort compared with
mild OA pain (both P<0.0001) (Figure 3).

Respondents with moderate-to-severe OA pain took
significantly more OTC acetaminophen (26.5% vs

Journal of Pain Research 2021:14

2317

Dove:


https://www.dovepress.com
https://www.dovepress.com

Schepman et al

Dove

Table 2 Clinical Characteristics

Variable Number of Patients (Weighted %)
Mild OA Pain (n = 2038) Moderate-to-Severe OA Pain (n = 3798)
Charlson Comorbidity Index
0% 1545 (76.1) 2366 (62.2)
I* 219 (10.4) 736 (19.1)
2ft 185 (9.2) 428 (11.4)
3* 54 (2.6) 181 (5.0)
24 35(1.8) 87 (2.3)
BMI, kg/m?
<18.5 (underweight) 18 (0.8) 24 (0.6)
18.5-<25 (normal weight)* 467 (22.1) 641 (17.4)
25-<30 (overweight)* 678 (34.5) 946 (26.0)
230 (obese)* 826 (40.5) 2067 (53.0)
Missing/unknown 49 (2.2) 120 (3.0)
Alcohol use* 1409 (69.9) 2262 (60.0)
Smoking status
Current smoker* 215 (10.2) 685 (17.5)
Former smoker 766 (38.4) 1385 (36.6)
Never smoked’ 1057 (51.4) 1728 (46.0)
Sleep disturbance®* 161 (7.8) 627 (16.4)
Insomnia®* 257 (12.2) 984 (25.3)
Depression®* 504 (23.6) 1632 (41.6)
Generalized anxiety disorder™* 216 (10.2) 771 (19.1)
No exercise in the last month (220 mins)* 759 (36.6) 2032 (53.5)

Notes: *Patient-reported physician diagnosis. *P<0.0001, TP<0.01, and T1P<0.05 for mild vs moderate-to-severe OA pain.

Abbreviations: BMI, body mass index; OA, osteoarthritis.

23.0%) for their OA pain than those with mild OA pain
(P<0.01) (Figure 4). In contrast, use of ibuprofen was
higher in mild OA pain respondents compared with mod-
erate-to-severe (24.9% vs 21.4%) as was use of acetylsa-
licylic acid (6.3% vs 4.5%) (both P<0.01). Additionally,
use of an aid for OA, such as cold compresses, knee
wraps, heat packs, patches, or braces was significantly
higher for moderate-to-severe OA pain than mild OA
pain (8.9% vs 7.1%, P<0.05).

Nonsteroidal anti-inflammatory drugs (NSAIDs) and non-
tramadol opioids were the most prescribed pain medications in
both cohorts (Table 4). However, a significantly higher propor-
tion of moderate-to-severe OA pain respondents were pre-
scribed OA pain medications overall (41.0% vs 17.0%),
including cyclooxygenase-2 (COX-2) inhibitors (2.1% vs
1.2%), NSAIDs (18.3% vs 7.9%), tramadol (8.7% vs 3.3%),
non-tramadol opioids (18.2% vs 5.3%), and steroids (2.5% vs
0.9%) compared with mild OA pain (all P<0.05) (Table 4).

Moderate-to-severe OA pain respondents had higher
adherence, ie, took more of their prescription pain medica-
tions (75.9%) than those with mild OA pain (64.1%)
during the last month (P<0.001). Moderate-to-severe OA
respondents reported significantly lower overall satisfac-
tion with their prescription pain medication compared with
mild OA pain respondents (4.9 vs 5.3, P<0.0001)
(Figure 5) and were significantly less satisfied with their
prescription pain medication across classes (all P<0.05).
On average, moderate-to-severe OA pain respondents
scores were in the “somewhat satisfied” to “neither dis-
satisfied nor satisfied” range. For mild OA pain respon-
dents, scores were higher and ranged between “somewhat
satisfied” and “extremely satisfied”.

Overall, higher proportions of those with moderate-to-
severe OA reported HCRU visits in the past 6 months
across all resource categories than respondents with mild
OA pain including outpatient visits (95.8% vs 94.3%,
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Table 3 Osteoarthritis Characteristics

Variable Number of Patients (Weighted %)
Mild OA Pain (n = 2038) Moderate-to-Severe OA Pain (n = 3798)
OA type (230% of all respondents)?
Knee* 1472 (72.5) 3040 (79.5)
Finger* 871 (41.9) 1978 (51.8)
Hip* 769 (37.9) 2055 (53.5)
Spine* 694 (34.0) 1930 (51.0)
Hand* 747 (36.0) 1841 (48.1)
Shoulder* 584 (28.3) 1665 (43.6)
Neck* 505 (24.6) 1521 (39.5)
Number of joints affected
| joint* 415 (20.8) 395 (10.5)
I+ joints* 1623 (79.2) 3403 (89.5)
Mean number of joints affected (SE)* 3.4 (0.05) 4.8 (0.05)
Arthritis as a result of injury'
Yes 636 (31.6) 1377 (36.1)
Duration of OA, years
<5t 552 (26.2) 873 (22.6)
6-10 381 (18.9) 684 (17.4)
[1-157t 278 (13.2) 583 (15.4)
216 811 (40.9) 1603 (43.2)
Missing/unknown 16 (0.8) 55 (1.5)
Duration of OA pain
0-3 months’ 12 (0.6) 4 (0.12)
>3—6 months Il (0.5) 17 (0.5)
>6-12 months't 27 (1.4) 27 (0.7)
>12-18 months Il (0.5) 14 (0.4)
>|8 months-5 years 225 (10.9) 376 (9.7)
>5-10 years 257 (12.2) 497 (12.6)
>10 years* 627 (30.6) 1402 (36.7)
Missing/unknown’ 868 (43.5) 1461 (39.3)
OA pain frequency
<I| time/month* 89 (4.0) 18 (0.5)
2-3 times/month* 182 (9.0) 68 (1.8)
Once a week* 94 (4.7) 41 (1.2)
2-3 times/week* 357 (17.3) 296 (8.0)
4-6 times/week'T 231 (11.3) 354 (9.3)
Daily* 853 (41.8) 2757 (72.1)
Missing/unknown* 232 (11.8) 264 (7.1)

Note: *Not mutually exclusive. *P<0.0001, TP<0.01, TP<0.01, and TTP<0.05 for mild vs moderate to severe OA pain.

Abbreviation: OA, osteoarthritis.

P<0.05), emergency room visits (18.9% vs 11.5%,
P<0.0001), and hospitalizations (10.8% vs 8.1%, P<0.01)
(Figure 6).

Discussion
This study provides a holistic approach to the burden of
OA pain from the respondents’ perspective based on

a nationally representative survey. Unique aspects of this
study are that respondents who reported no OA pain in the
last week were excluded from the analysis, and that the
data set represents a population subsequent to the updated
CDC guidelines for opioid use** and therefore may be
more aligned with current practice. In contrast, previous
studies were conducted using data sets that antedate the
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Mean Score
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1.0

0.8

0.6

0.2

0.0

Mild OA pain (n = 2038) = Moderate-to-severe OA pain (n = 3798)

50.8 50.5 52 4
47.7 86 469 81, 495 2k ok i
i Tox 413 425 4238 433
| : : I I I I I
Physical Role physical  Bodily pain  General health  Vitality ~ Social function Role Mental health
function ) emotional
SF-36v2 Domain
Mild OA pain (n = 2038) = Moderate-to-severe OA pain (n = 3798)
52.3 *
46.5 46.7
= *
| l
Physical Component Summary Mental Component Summary

SF-36v2 Summary Scores

Mild OA pain (n = 2038) = Moderate-to-severe OA pain (n = 3798)

0.80
0.72 *
* 0.68
| l
SF-6D EQ-5D-5L

Figure 2 Health-related quality of life. (A) General health and well-being assessed on SF-36v2 domains. (B) Mental Component Summary (MCS) and Physical Component
Summary (PCS) scores of the SF-36v2. (C) SF-6D and EQ-5D-5L health index scores.

Note: *P<0.0001 vs mild OA pain.
Abbreviations: SF-6D, Short Form 6-dimension; SF-36v2, 36-item Short Form version 2.
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Figure 3 Impaired work and productivity assessed on the Work Productivity and Impairment Questionnaire for General Health (WPAI-GH)®.

Notes: *“Work productivity subscales evaluated only for responders who were employed; overall activity impairment evaluated among all responders. *P<0.0001 vs mild OA
pain.

Abbreviation: OA, osteoarthritis.
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Figure 4 Current use of over-the-counter pain medications reported by OA patients®.
Notes: *Data are for OTC medications taken by 25% of either respondent group. *P<0.01, mild vs moderate to severe OA pain.
Abbreviations: OA, osteoarthritis; OTC, over the counter.
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Table 4 Current Use of Select Prescription Pain Medications
Reported by OA Patients

Pain Number of Patients (Weighted %)
Medication
Mild OA Pain Moderate-to-Severe OA

(n =2038) Pain (n = 3798)
Overall* 364 (17.0) 1562 (41.0)
cox-2f 26 (1.2) 86 (2.1)
CNS 4 (0.2) 18 (0.4)
depressant
NSAID* 170 (7.9) 697 (18.3)
Tramadol* 68 (3.3) 335 (8.7)
Non-tramadol 112 (5.3) 687 (18.2)
opioid*
Steroid* 21 (0.9) 95 (2.5)
Other™* 53 (22) 247 (6.4)
CCB/COX-2 0 (0) 2 (0.1)
TCA* 5(0.2) 58 (1.5)
SNRF 30 (1.3) 119 (2.9)

Notes: *Other pain medications include dihydroergotamine mesylate, elagolix,
ergotamine tartrate/caffeine, isometheptene/dichloralphenazone/acetaminophen,
pentosan polysulfate sodium, transcranial magnetic stimulator. *P<0.0001, tP<0.05,
and ¥P<0.001 for mild vs moderate-to-severe OA pain.

Abbreviations: CCB, calcium channel blocker; CNS, central nervous system;
COX, cyclooxygenase; NSAID, nonsteroidal anti-inflammatory drug; SNRI, seroto-
nin-norepinephrine reuptake inhibitor; TCA, tricyclic antidepressant.

CDC guidelines, and either stratified their populations by

20,21

disease severity rather than pain severity, or consisted

of both symptomatic and asymptomatic patients, eg, the

Extremely satisfied 7

mild pain cohorts included OA patients with pain scores of
zero (no pain).'>**°> Among those studies, two did not
confirm that the pain was specifically related to OA due to
inherent limitations of the data source.'®?? Exclusion of
patients with a zero pain score likely encompasses a more
homogenous population with mild pain relative to the
other studies. However, this cannot be confirmed since
differentiation between no pain and mild OA pain patients
in the mild cohorts was not reported.

Utilizing a robust sample size and** multiple OA types,
nearly one-third (35%) of respondents reported their OA
pain severity level as mild, while nearly two-thirds (65%)
reported moderate-to-severe OA pain. Collapsing the mod-
erate and severe groups in the studies that reported 3 pain
categories allowed us to compare results for a more severe
population that is likely the target for several novel agents

4347 and resulted in mod-

under investigation for OA pain
erate-to-severe OA pain proportions that varied from 42%
in Wei et al*® to 65% in the current study. In previous
studies, no/mild OA pain ranged from 45% to 58% in
patients that were not stratified by medication use.'***%
The lower proportions of mild and greater moderate-to-
severe OA pain reported in this study are likely due to
exclusion of respondents reporting no OA pain.

While moderate-to-severe OA pain respondents were
significantly more likely to be female and of working age

(<65 years), they were also less likely to be employed and

Mild OA pain (n =2038) Moderate-to-severe OA pain (n = 3798)
Very satisfied 6
5.28
5.31 5.25 5.13 .
T >28 T I ’; 303 409
Somewhat 5 4.86 * 4.9 > [ 4.87 I .
satisfied E 4~I71 1 I
Neither satisfied 4
nor dissatisfied
Somewhat
dissatisfied 3
Very dissatisfied 2
Extremely
dissatisfied &
Overall NSAID Tramadol Non-tramadol Opioid Other SNRI

Prescription Pain Medication

Figure 5 Satisfaction with currently prescribed OA medication®.

Notes: *All drugs that were statistically significant (P<0.05). *P<0.05, **P<0.0001, mild vs moderate to severe OA pain.
Abbreviations: NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis; SNRI, serotonin-norepinephrine reuptake inhibitor.
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Figure 6 Respondent-reported healthcare resource utilization in the past 6 months.
Notes: *P<0.05, **P<0.01, ***P<0.0001, mild vs moderate-to-severe OA pain.
Abbreviation: OA, osteoarthritis.

have an income >$75,000. These trends in employment
and income were reported in both Zhao et al'® and
Nalamachu et al.>> Similarly, the significantly greater pre-
valence of clinical comorbidities in moderate-to-severe
respondents is consistent with those two studies; however,
depression and insomnia were 2- to 4-fold greater, respec-
tively, in the mild OA pain cohort in our study. Although
these differences likely reflect the mild cohort definition,
they may also be due to use of self-report in the current
study relative to diagnostic coding in administrative claims
or a physician-reported diagnosis in the medical chart at
the time of the visit for OA.

Duration of OA was generally longer, and pain was
more frequent, among those with moderate-to-severe OA
pain compared with mild OA pain. Similarly, obesity
(BMI>30) appeared to be more prevalent in the moderate-
to-severe pain respondents, consistent with 3 of the other
pain severity studies.!®-?!:2423

Moderate-to-severe OA pain respondents reported sig-
nificantly poorer HRQoL compared with mild OA pain
across all measures of HRQoL, with calculated health state
utility values similar to those observed by Jackson et al*®
in their non-opioid cohort. As observed for HRQoL, mod-
OA

a significantly greater impact on daily activities including

erate-to-severe pain  respondents  reported

work productivity compared to the mild OA cohort.
Similar to our study, significantly greater impact on daily
activities and work productivity was observed in moder-
ate-to-severe patients reported by Jackson et al.*?

This study also evaluated both OTC and prescription pain
medication use specific to OA by pain severity level. Among
the OTC medications, significantly greater use of acetamino-
phen was observed in moderate-to-severe OA respondents,
and in contrast, significantly greater use of ibuprofen and
acetylsalicylic acid was observed in mild OA respondents.
These observations are generally consistent with the greater
recommended use of acetaminophen and less recommended
use of ibuprofen with increasing OA pain severity reported

by Nalamachu et al.**

While the current study showed less
usage of naproxen with increasing OA pain severity, this
could potentially result from less recommended use as sug-
gested in the study by Nalamachu et al.**

Overall, prescription pain medication was significantly
greater in moderate-to-severe OA pain patients, compared
with mild OA, driven by significantly greater use of most
classes of pain medications including COX-2 inhibitors,
NSAIDs, steroids, anti-depressants, tramadol, and non-
tramadol opioids. The overall low rates of prescription
medication use among those with moderate-to-severe OA
pain observed in our study compared to a recent study”* is
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likely attributable to differences in data sources; the
NHWS captures both treated and non-treated respondents,
and medication use is respondent-reported rather than
physician-reported.

Interestingly, significantly greater adherence to pain
medication was observed in moderate-to-severe OA pain
respondents. This greater adherence may potentially be
attributed to higher pain scores that provides a more con-
stant reminder or awareness of their disease. Not unex-
pectedly, the higher rate of adherence observed in
moderate-to-severe OA pain coincided with more respon-
dents taking their prescription pain medications over
a longer duration and at a higher frequency compared
with mild OA pain. The greater duration of pain medica-
tion may also be reflective of disease progression where
moderate-to-severe OA pain respondents experienced OA
and OA-related pain for longer periods of time.

Among those taking prescription pain medication,
treatment satisfaction was significantly lower in moderate-
to-severe OA respondents compared with the mild OA
pain cohort, possibly because OA pain medications are
symptomatic treatments, and have no impact on disease
progression. Those with moderate-to-severe OA were
characterized by more comorbid conditions and poorer
HRQoL compared with mild OA and may have had
more advanced disease. The relationship between satisfac-
tion with treatment and OA progression warrants further
investigation.

Significantly greater HCRU across all categories in the
prior 6 months was observed in moderate-to-severe OA
respondents compared with mild OA. While similar trends
in resource utilization were generally observed in the other
studies,'***?° heterogeneity in measurement and defini-
tions precludes meaningful comparisons.

Strengths of this study include our ability to examine the
impact of OA pain severity on a wide variety of outcomes
using a robust and nationally representative sample size.
However, as with any study, there are limitations, including
the large sample, which could result in inferring statistical
significance solely based on sample size. The study was
based on patients’ agreement to participate, and their percep-
tions may differ from those who refused to participate, intro-
ducing selection bias, and impacting generalizability.
Additional selection bias may result from the fact that persons
not seeking help from healthcare professionals for their symp-
tomatic OA will not be captured in this analysis. The NHWS
is broadly representative of the corresponding national adult
population; however, as with other patient-reported surveys,

it likely underrepresents people without access to or profi-
ciency with internet use, as well as frail older adults, institu-
tionalized patients, and those with severe comorbidities and
disabilities. The survey relies on self-reported data where
recall bias may be present, especially recall beyond 7 days.
Further, clinician assessments like OA categorization and
Kellgren-Lawrence grade were not captured. Finally, multiple
joints may be affected, complicating the respondent’s ability
to classify their OA pain as mild, moderate, or severe.

Due to the cross-sectional nature of the study, any rela-
tionships should be considered associative rather than causal.
Using general health rather than disease-specific measures
may minimize the true impact of OA pain on patient out-
comes. The survey did not capture information on prior
medication use, which may be important when considering
OA pain treatment patterns. From an analytic standpoint,
univariate analysis identified differences between cohorts
without adjustment for variables such as BMI, comorbid
conditions, and age, that may have influenced outcomes.
Despite these limitations, findings were consistent with
other studies that assessed OA populations. Expanding this
research to provide national estimates of the burden and to
further apply these findings for the design of international
studies of OA pain and its impact is warranted for a greater
understanding of OA pain severity across populations.

Conclusion

This study confirms that moderate-to-severe OA pain has
a significantly greater multidimensional impact compared
with mild OA pain, including lower HRQoL, reduced
work productivity, and a greater medication burden. In addi-
tion, despite greater adherence rates, moderate-to-severe OA
pain respondents were less satisfied with their current pain
medication. Higher OA pain severity was also associated
with more HCRU, including outpatient visits, emergency
room visits, and hospitalizations. Understanding this burden
of OA pain with its clinical and economic implications in
real-world settings may inform decision-making by stake-
holders to ensure more effective pain management. Further
studies that include prospective longitudinal assessment of
these burdens associated with OA pain are warranted.
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