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ABSTRACT

Introduction: Osteoarthritis (OA) is a degener-
ative joint disease that impacts 3.3–3.6% of
population globally with significant health and
societal impact. The current study assessed the
disease burden, treatment patterns, and
healthcare resource utilisation (HCRU) and
costs in patients with OA and subgroups of hip
and/or knee OA, in Dubai, United Arab Emirates
(UAE).
Methodology: This retrospective longitudinal
case–control study collected OA-related data
from January 1, 2014 to May 31, 2020 from the

Dubai Real-World Claims Database (DRWD).
Adults aged at least 18 years old with OA diag-
nosis and at least two claims and continuous
enrolment during the study period were inclu-
ded in the study. The patients with OA were 1:1
matched with individuals without OA. The
patients with OA were divided into four cohorts
on the basis of an a priori algorithm: OA of the
hip and/or knee (cohort 1) and (difficult-to-
treat) subsets of patients with moderate-to-sev-
ere OA of the hip and/or knee (cohort 2), inad-
equate response or inability to tolerate at least
three pain-related medications (cohort 3), and
contraindications to nonsteroidal anti-inflam-
matory drugs (NSAIDs) (cohort 4).
Results: Disease burden of OA in Dubai and
HCRU and treatment costs in patients with OA
were evaluated from January 1, 2014 to May 31,
2021. Patients were compared with matched
controls in 1:1 ratio. The overall cohort com-
prised 11,651 patients with a median age of
48 years and predominantly male population
(61.6%). HCRU was calculated for each cohort
and it was highest (United States dollar [USD]
11,354.39) in cohort 4 (patients with con-
traindication to NSAIDS); in cohort 3 (inability
to respond to at least three pain-related medi-
cations), USD 495.30 and USD 765.14 were
spent on medication and procedures, respec-
tively. Highest cost burden was seen in cohort 4,
USD 3120.49 on consumables and USD 228.18
on services.
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Conclusion: Osteoarthritis imposes a substan-
tial healthcare and economic burden in the
UAE. The study findings elucidate the unmet
need among patients with difficult-to-treat OA
and inform development of new therapeutics to
alleviate their burden.

Keywords: Database study; e-claims data;
Healthcare resource utilisation; Nonsteroidal
anti-inflammatory drugs; Osteoarthritis; Pain
medication; Prevalence; Real-world study;
Treatment pattern

Key Summary Points

OA is a chronic degenerative disease with
significant impact on society and
healthcare systems. There is a paucity of
real-world data on burden and unmet
needs due to OA in the UAE and the
Middle East region.

The current study assessed the disease
burden, treatment patterns, and HCRU
and costs in patients with OA and
subgroups of hip and/or knee OA, in
Dubai, UAE.

HCRU was calculated for each cohort and
it was highest (USD 11,354.39) in cohort 4
(patients with contraindication to
NSAIDS); in cohort 3 (inability to respond
to at least three pain-related medications),
USD 495.30 and USD 765.14 were spent
on medication and procedures,
respectively. Highest cost burden was seen
in cohort 4, USD 3120.49 on consumables
and USD 228.18 on services.

The findings would help understand the
levels of unmet need among those with
more severe forms and/or those for whom
currently available pharmacological
therapies may not provide adequate levels
of analgesia and inform development of
new therapeutics to alleviate their burden

INTRODUCTION

Osteoarthritis (OA) is a chronic degenerative
joint disease characterised by inflammation and
major structural damage to one or more of the
affected joints [1]. It is a highly prevalent dis-
ease and a leading cause of disability, with a
significant health and societal impact [2, 3]. The
course of OA disease differs among affected
individuals in terms of number of joints
involved (single or multiple) and also severity of
symptoms [1]. Prevalence of OA is more com-
mon in women compared to men and increases
with age [4–6].

A greater proportion of the burden of OA is
contributed by OA of the hip and knee, often
leading to significant disability requiring surgi-
cal intervention, particularly joint replacement
surgeries [5, 7]. According to estimates, OA of
the hip is ranked as the 11th leading cause for
global disability, and knee OA as the 38th
highest contributor for disability-adjusted life
years (DALYs) [5]. Even in terms of life expec-
tancy, OA inflicts a huge burden on the affected
population. Evidence suggests that mortality is
higher in patients with OA compared to the
general population [8].

High prevalence of OA and associated mor-
bidity and treatment expenses contribute to the
large economic burden in terms of direct costs
(hospital stay, elective orthopaedic surgery,
medications, physician visits, other health pro-
fessional visits, diagnostic procedures) and
indirect costs incurred as a result of time lost
from work, disease-related loss in productivity
at work, early retirement due to disease) to both
affected individuals and the healthcare sector
[2].

Despite recent breakthroughs in under-
standing of disease pathogenesis, treatment of
OA remains a major challenge for clinicians [9].
The current available treatment options in the
management of patients with OA include non-
pharmacological and pharmacological strate-
gies, which predominantly focus on relieving
symptoms such as pain and stiffness and min-
imising functional loss [9, 10]. Pharmacothera-
peutic approaches for patients with OA include
analgesics (topical and oral NSAIDs, opioids,
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and paracetamol), intra-articular (IA) corticos-
teroids and hyaluronic acid (HA). However, the
pharmacological agents have certain limitations
in terms of limited efficacy or increased adverse
event profile in long-term or chronic use. With
such limited therapeutic options, joint replace-
ment with an artificial prosthesis remains the
only option in patients with symptom-refrac-
tory disease.

Furthermore, OA, being a heterogeneous
disease, is characterised by distinct clinical fea-
tures, genetic characteristics, and treatment
responses; therefore, stratification of the OA
population into subsets and tailoring of treat-
ments by individual subsets is required [11].

Available evidence-based treatments are
effective in patients with OA with mild symp-
toms, and also in elderly patients with advanced
radiographic disease with severe pain for whom
joint replacement remains an optimal option.
Therefore, the unmet need for novel pharma-
cological agents arises in patients with OA
whose symptoms have not responded ade-
quately to existing pharmacological agents, or
in whom these are contraindicated or not tol-
erated: younger patients with moderate-to-sev-
ere symptoms, and elderly patients with
moderate radiographic disease only, or those
who do not wish for surgery [12].

Therefore, an urgent need was felt to address
this knowledge gap pertaining to disease bur-
den, treatment patterns and healthcare resource
utilisation (HCRU) of OA and levels of unmet
need among selected OA subsets of patients.
The aim of the current analyses was to evaluate
the patient characteristics, disease prevalence,
economic burden, and pharmacological treat-
ment patterns in OA-diagnosed patients and
selected difficult-to-treat subpopulations (pa-
tients with hip and/or knee OA, patients with
moderate-to-severe hip and/or knee OA,
patients with inadequate response or inability
to tolerate at least three pain medications,
patients with contraindications to NSAIDs) of
OA in Dubai, UAE.

METHODS

Study Design

This was a longitudinal case–control retrospec-
tive study. The data analyses covered the study
period between January 1, 2014 and May 31,
2020. The index date for each patient was
defined as the date on which the first diagnosis
for OA (case group) or non-OA (control group)
was identified during the patient identification
period or the index period (between January 1,
2015 and May 31, 2019) within the database.
The extracted data for the eligible population
spanned two periods with respect to index date:
pre-index or baseline period (12 months prior to
the index date) and post-index or follow-up
period (12 months following the index date).
Incidental patients were excluded using con-
tinuous enrolment as surrogate, i.e. patients
were required to be continuously eligible with
at least one claim for any service for a period of
two consecutive 6 months in pre-index period
and two consecutive 6 months in post-index
period. The intention of continuous enrolment
was to exclude incidental patients or patients
with only one claim during the index time
period.

Data Source

The DRWD e-claims database is the largest
claims database of private insurers in the Emi-
rates of Dubai, and contains information per-
taining to patients’ demographics, diagnoses,
procedures (medical, surgical and diagnostic),
prescriptions, and other related services [13].

All local, legal and regulatory guidelines were
followed with no involvement of institutional
review board (IRB) approval or informed con-
sent form (ICF) signing, as this study used
anonymised patient-level data.

Study Population

The International Classification of Diseases,
Tenth Revision, Clinical Modification (ICD-10-
CM) codes (M15-M19) were used to differentiate
case and control groups (1:1 matching) from
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the database. The control group was selected on
the basis of 1:1 matching with the OA case
group for parameters of age, gender and
comorbidities. The OA case group was matched
with the OA control group for eight age cate-
gories, namely 18–24 years, 25–34 years, 35–-
44 years, 45–54 years, 55–64 years, 65–74 years,
75–84 years and 85? years, and 41 comorbidi-
ties. Comorbidities considered for matching
included other types of arthritis, pain-related
conditions, pain-related neuropsychiatric con-
ditions and other comorbidities (congestive
heart failure, peripheral vascular disease, cere-
brovascular disease, coronary heart disease,
hypertension, chronic respiratory disease,
rheumatologic disease, osteoporosis, peptic
ulcer disease, mild liver disease, hemiplegia,
diabetes without complication, diabetes with
complications, renal disease, metastatic solid
tumour, any malignancy, moderate-to-severe
liver disease, fractures, obesity, human immu-
novirus deficiency disease, myocardial infarc-
tion, psychosis, dementia, constipation, gastro-
oesophageal reflux disease, gastrointestinal
bleeding, nausea) (Table 2).The ICD-10-CM
codes are provided in the supplementary mate-
rial (Table S1).

Patients at least 18 years of age (latest avail-
able age in DRWD at the time of extraction of
data) with OA diagnosis, at least two claims for
anytime and continuous enrolment during the
study period (between January 1, 2014 and
May 31, 2020) were included in this study.
Other inclusion criteria included patients with
first OA diagnosis and at least one pharmacy
claim during the identification period. Patients
with missing claims and those with ICD-10-CM
codes corresponding to primary diagnosis of
malignant cancer (C76–C80) were excluded
from the study.

Case Selection Algorithms

A priori case selection algorithms [14] based on
combinations of ICD-10 codes were used to
identify four cohorts of patients with OA strat-
ified as OA of the hip and/or knee (cohort 1)
followed by its subsets of patients with moder-
ate-to-severe OA of the hip and/or knee

(cohort 2), inadequate response or inability to
tolerate at least three pain-related medications
(cohort 3) and contraindications to NSAIDs
(cohort 4). These subgroups were not mutually
exclusive (there was an overlap of 1324 patients
between cohorts 2 and 3; 287 patients between
cohorts 2 and 4 and 129 patients between
cohorts 3 and 4). The algorithms are provided in
the supplementary material (Table S2) and
adapted on the basis of a targeted review of
published literature, relevant treatment guide-
lines and professional organizations. The con-
trol group was selected on the basis of 1:1
matching with the OA case group for parame-
ters of age, gender and comorbidities.

Baseline Variables and Outcomes

For the current analyses the following variables
and outcomes were extracted from the DRWD:

• Demographics and baseline clinical charac-
teristics data for overall OA cohort was
extracted from the pre-index period claim
records. Assessment for presence of any pre-
existing comorbidities was done from the
pre-index period records, through identifica-
tion of clinically relevant disease conditions
using the ICD-10 CM codes. The comorbidi-
ties were quantified using the Quan–Charl-
son comorbidity index (CCI) score. The CCI
is the most commonly used comorbidity
index developed to predict 1-year mortality
in patients with comorbid diseases. Each
condition is assigned a score depending on
the mortality risk associated with each
comorbid condition, and consequently
scores are summed to provide a total score
to predict mortality. Quan et al. developed
ICD-10 and ICD-9 comorbidity coding algo-
rithms to define and estimate comorbidity
prevalence in administrative data [15].

• Data pertaining to consultation-based inci-
dent and prevalent cases of OA in the overall
population was analysed during the
12-month pre-index period.

• Treatment patterns in the overall cohort
were determined on the basis of prescription
pattern of pharmacological treatment. The
prescription pattern was assessed by
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specialty and switching behaviour during
the 12-month post-index period. Data per-
taining to the time to index treatment from
first diagnosis of OA and time to first surgery
(hip and/or knee) from first diagnosis of OA
and patient receiving hip and/or knee joint
replacement surgery were analysed through
the study period.

• All-cause HCRU and OA-specific HCRU in
the overall cohort were determined on the
basis of visit type (number and types of
claims [inpatient, outpatient and emergency
claims] for healthcare visits) and activity
type (number and types of claims [medica-
tions, procedures, consumables and ser-
vices]) and associated healthcare costs (all-
cause and OA-specific) for both visit type and
activity-based claims and were analysed dur-
ing the 12-month post-index period.

• Baseline characteristics, comorbidities and
HCRU claims and costs (all-cause) were
compared and analysed between the case
group (patients with OA) and control group
(patients without) during the 12-month
post-index period.

• For the subset of four cohorts of OA hip and/
or knee, all the aforementioned outcomes
pertaining to demographics, clinical charac-
teristics, comorbidities, treatment patterns
and HCRU-related claims and costs were
analysed. However, the matched cohort
(non-OA) level analyses were not performed
for the subset of OA cohorts.

Statistical Analysis

Descriptive statistics was used to analyse the
study variables: patient characteristics and
comorbidities in patients with OA and hip and/
or knee OA during the pre-index period, con-
sultation-based incident and prevalent OA and
hip and/or knee OA during the study period,
treatment patterns in patients with OA and hip
and/or knee OA during the post-index period,
all-cause and OA-specific HCRU and costs dur-
ing post-index period. Continuous variables
were calculated using mean, median, standard
deviation, minimum and maximum, as

appropriate. Categorical variables were calcu-
lated by frequency and percentages (n, %).

RESULTS

Out of 361,806 ‘potentially eligible’ patients
(diagnosed with OA anytime during the study
period) identified from the database, 11,651
(3.22%) patients met all the inclusion criteria
and none of the exclusion criteria and were
included in the study for analyses.

Baseline Characteristics
and Comorbidities of Patients
with Osteoarthritis

The eligible patients in the overall OA cohort
had a median age of 48.0 (range 18.0–98.0)
years and the majority of them were male
(61.6%). Nearly 94.1% of patients belonged to
the 18–64 year age group. In the overall OA
cohort 54.1% (n = 6301) of patients had a CCI
score of 1 or more (higher CCI score indicates
higher severity of condition and increased risk
of mortality). The most common comorbidity
in the overall OA cohort was other specified
pain (68.8%). Other comorbidities in order of
frequency included gastro-oesophageal reflux
(45.5%), hypertension (35.8%), gastrointestinal
(GI) bleeding (29.1%), diabetes without com-
plications (24.1%), diabetes with complications
(19.5%), chronic respiratory disease (19.7%),
mild liver disease (13.4%) and coronary heart
disease (9.0%) among others ([10%). Details of
key demographic and clinical characteristics of
the overall OA cohort are summarised in
Table 1.

The median age of patients with OA in the
case group was 47.0 years and that in the mat-
ched control group was 46.5 years (range
18.0–80.0) years, and the majority of them were
male (63.8%, both groups). The frequency of
most of the baseline comorbidities was higher
in the OA group compared to the control group
(Table 2).
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Table 1 Demographic and clinical characteristics in overall OA and OA of the hip and/or knee subgroup cohorts during
pre-index period

Baseline characteristics Overall cohort
(n = 11,651)

Cohort 1
(n = 8879)

Cohort 2
(n = 3728)

Cohort 3
(n = 1612)

Cohort 4
(n = 597)

n % n % n % n % n %

Age, years

18–64 years 10,964 94.1% 8336 93.9% 3441 92.4% 1457 90.3% 510 85.4%

65 ? years 687 5.9% 543 6.1% 287 7.6% 155 9.7% 87 14.6%

Median age 48.0 48.0 50.0 52.0 51.0

Gender

Male 7177 61.6% 5568 62.7% 2174 58.3% 1036 64.3% 361 60.5%

Female 4474 38.4% 3311 37.3% 1554 41.7% 576 35.7% 236 39.5%

Quan-Charlson CCI

0 5350 45.9% 4015 45.2% 1668 44.7% 686 42.6% 195 32.7%

1–2 4187 35.9% 3204 36.1% 1363 36.6% 570 35.4% 231 38.7%

3–4 1757 15.1% 1374 15.5% 582 15.6% 298 18.5% 109 18.3%

5–6 316 2.7% 254 2.9% 102 2.7% 49 3.0% 50 8.4%

7 ? 41 0.4% 32 0.4% 13 0.3% 9 0.6% 12 2.0%

Median CCI 1.0 1.0 1.0 1.0 1.0

Comorbidities

Other arthritis

Rheumatoid arthritis 627 5.4% 436 4.9% 214 5.7% 86 5.3% 38 6.4%

Gout (including pseudogout) 1155 9.9% 881 9.9% 405 10.9% 161 10.0% 69 11.6%

Pain-related conditions

Joint pain of hip 314 2.7% 239 2.7% 125 3.4% 41 2.5% 22 3.7%

Joint pain of knee 2612 22.4% 2234 25.2% 1036 27.8% 447 27.7% 142 23.8%

Other specified pain 8018 68.8% 5973 67.3% 2496 67.0% 1125 69.8% 427 71.5%

Unspecified pain 3854 33.1% 2999 33.8% 1218 32.7% 584 36.2% 212 35.5%

Pain-related neuropsychiatric conditions

Depression 69 0.6 47 0.5% 36 1.0% 13 0.8% 5 0.8%

Anxiety 185 1.6% 132 1.5% 67 1.8% 15 0.9% 15 2.5%

Insomnia/sleep disorders 111 1.0% 70 0.8% 31 0.8% 10 0.6% 7 1.2%

Drug/alcohol abuse 11 0.1% 6 0.1% 3 0.1% 1 0.1% 2 0.3%
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Incidence and Prevalence of Osteoarthritis

During the study period (January 1, 2014 to
May 31, 2020), the incidence and prevalence of
OA cases and patients with OA of the hip and/or
knee were estimated using data available in the
e-claims database. Overall, the average inci-
dence of OA was 1.7% and average prevalence
of OA was 2% during the study period, accord-
ing to e-claims data (Fig. 1a). Average incidence

of OA of the hip and/or knee was 1.2% and
prevalence was 1.4% (Fig. 1b).

A marginal variation in incidence rates of OA
cases and OA of the hip and/or knee cases was
noted in Emiratis (local nationals) and expatri-
ates or expats (foreign nationals) (Figs. 2 and 3,
respectively). A similar trend in prevalence rates
of OA and OA of the hip and/or knee cases was
noted in locals and expats (see Table S3 in the
supplementary material for details).

Table 1 continued

Baseline characteristics Overall cohort
(n = 11,651)

Cohort 1
(n = 8879)

Cohort 2
(n = 3728)

Cohort 3
(n = 1612)

Cohort 4
(n = 597)

n % n % n % n % n %

Other comorbidities

Coronary heart disease 1050 9.0% 819 9.2% 386 10.4% 189 11.7% 125 20.9%

Hypertension 4167 35.8% 3292 37.1% 1433 38.4% 709 44.0% 309 51.8%

Chronic respiratory disease 2297 19.7% 1744 19.6% 727 19.5% 322 20.0% 152 25.5%

Rheumatologic disease 768 6.6% 541 6.1% 267 7.2% 102 6.3% 54 9.0%

Osteoporosis/osteopenia 511 4.4% 383 4.3% 184 4.9% 71 4.4% 42 7.0%

Peptic ulcer disease 441 3.8% 333 3.8% 130 3.5% 81 5.0% 26 4.4%

Mild liver disease 1558 13.4% 1207 13.6% 518 13.9% 202 12.5% 109 18.3%

Diabetes without complications 2803 24.1% 2219 25.0% 922 24.7% 445 27.6% 188 31.5%

Diabetes with complications 2273 19.5% 1789 20.1% 730 19.6% 386 23.9% 150 25.1%

Gastroesophageal reflux disease 5297 45.5% 4064 45.8% 1681 45.1% 808 50.1% 322 53.9%

Gastrointestinal bleeding 3389 29.1% 2605 29.3% 1021 27.4% 522 32.4% 222 37.2%

Constipation 1309 11.2% 998 11.2% 406 10.9% 201 12.5% 122 20.4%

Nausea 1436 12.3% 1046 11.8% 432 11.6% 180 11.2% 78 13.1%

Other baseline comorbidities* 1393 11.9% 1280 14.4% 614 16.4% 258 16.0% 217 36.3

Cohort 1: patients with OA hip and/or knee (n = 8879); Cohort 2: patients with moderate-to-severe OA of the hip and/or
knee OA (n = 3728); Cohort 3: patients with OA hip and/or knee with inadequate response or inability to tolerate at least
three pain-related medications (n = 1612); Cohort 4: patients with OA hip and/or knee with contraindications to NSAIDs
(n = 597)
SD standard deviation, CCI Charlson comorbidity index, OA osteoarthritis
*Other baseline comorbidities reported in\ 300 patients across all cohorts (except pain-related neuropsychiatric condi-
tions): psoriatic arthritis, ankylosing spondylitis, septic arthritis, congestive heart failure, peripheral vascular disease, cere-
brovascular disease, hemiplegia, renal disease, metastatic solid tumour, any malignancy, moderate-to-severe liver disease,
fractures, obesity, myocardial infarction, psychosis, dementia
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Table 2 Demographic and clinical characteristics in the OA case group and control group during pre-index period

Baseline characteristics Study population

Case group Control group

Overall study population 8556 8556

Gender

Male 5458 (63.8%) 5458 (63.8%)

Female 3098 (36.2%) 3098 (36.2%)

Age (years)

Mean 46.9 46.7

Standard deviation 9.8 9.7

Median 47.0 46.5

Minimum 18.0 18.0

Maximum 80.0 80.0

Quan–Charlson comorbidity index score

0 4092 4034

1–2 3143 3155

3–4 1230 1271

5–6 91 96

7? – –

Comorbidities

Other arthritis

Rheumatoid arthritis 401 (4.7%) 204 (2.4%)

Septic arthritis 85 (1.0%) 25 (0.3%)

Gout 808 (9.4%) 525 (6.1%)

Pain-related conditions

Joint pain of hip 215 (2.5%) 121(1.4%)

Joint pain of knee 1838 (21.5%) 386 (4.5%)

Other comorbidities*

Coronary heart disease 693 (8.1%) 769 (9.0%)

Hypertension 2822 (33.0%) 3044 (35.6%)

Chronic respiratory disease 1579 (18.5%) 1545 (18.1%)

Rheumatologic disease 488 (5.7%) 288 (3.4%)

Peptic ulcer disease 317 (3.7%) 279 (3.3%)

Mild liver disease 1042 (12.2%) 1059 (12.4%)

Diabetes without complications 1911 (22.3%) 2025 (23.7%)
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Identification of Selected Difficult-to-Treat
Subgroups of Osteoarthritis

Of 11,651 patients with OA, records of 8879
(76.2%) patients with OA of the hip and/or knee
were considered eligible for the subgroup
cohort analysis; 2772 (23.8%) with diagnosis of
OA of sites other than the hip and/or knee and
other non-OA conditions were not eligible for
subgroup cohort analysis.

Specifically, 8879 (76.2%) patients with OA
of the hip and/or knee were included for
cohort 1 analysis; 3728 (32.0%) patients with
moderate-to-severe hip and/or knee OA were
included for cohort 2 analysis; 1612 (13.8%)
patients with OA of the hip and/or knee with
inadequate response or inability to tolerate at
least three pain-related medications were
included for cohort 3 analysis and 597 (5.1%)
patients with OA of the hip and/or knee with
NSAIDs contraindications were included for
cohort 4 analysis (Fig. 4). Only 8556 patients
out of 11,651 could be matched with a patient
without OA in the control group.

Burden of baseline comorbid conditions was
comparatively higher in cohort 4. Gout (in-
cluding pseudogout) was reported in 11.6%
patients in cohort 4, as compared to 9.9% in
cohort 1, 10.9% in cohort 2, and 10% in

cohort 3. Comorbid rheumatoid arthritis was
noted in 6.4% patients in cohort 4 as compared
to 4.9% in cohort 1, 5.7% in cohort 2, and 5.3%
in cohort 3. Pain-related neuropsychiatric con-
ditions (depression, anxiety, sleep disorders and
drug or alcohol abuse) were reported in 4.8% of
patients in cohort 4 as compared to 2.9% in
cohort 1, 3.7% in cohort 2, and 2.4% in
cohort 3. Details of key demographic and clini-
cal characteristics including comorbidities of
the four subgroup cohorts are summarised in
Table 1.

Treatment Patterns in the Real World

Treatment Patterns by Drug Class in Overall
and Subgroup OA Cohort During Study Period
Analgesics, anaesthetic nerve block, antide-
pressants, antiepileptics, HA, and IA corticos-
teroids were the common drug classes
prescribed for the treatment of OA. Analgesics
constituted the most commonly prescribed
drug class compared to other medications.
Among the analgesics, oral NSAIDs followed by
topical NSAIDs were prescribed frequently at
any time during the follow-up period in all
study cohorts. This was followed by more tar-
geted treatment like HA, IA steroids, antide-
pressants, antiepileptics and opioids. The

Table 2 continued

Baseline characteristics Study population

Case group Control group

Diabetes with complications 1472 (17.2%) 1520 (17.8%)

Constipation 889 (10.4%) 840 (9.8%)

Gastro-oesophageal reflux 3734 (43.6%) 3410 (39.9%)

Gastrointestinal bleeding 2397 (28.0%) 2204 (25.8%)

Nausea 985 (11.5%) 1072 (12.5%)

OA osteoarthritis
*Other baseline comorbidities reported in\ 300 patients across all cohorts: psoriatic arthritis, ankylosing spondylitis, septic
arthritis, depression, anxiety, insomnia, drug or alcohol abuse, congestive heart failure, peripheral vascular disease, cere-
brovascular disease, hemiplegia, renal disease, metastatic solid tumour, any malignancy, moderate-to-severe liver disease,
fractures, obesity, myocardial infarction, psychosis, dementia
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prescription analysis showed that nearly 41.6%
(n = 4852) patients in the overall cohort, 39.8%
(n = 3532) patients in cohort 1, 53.4%
(n = 1990) patients in cohort 2, 84.3%
(n = 1359) patients in cohort 3 and 39.9%
(n = 238) patients in cohort 4 were prescribed
oral NSAIDs. The percentage of patients with
opioid prescription was as follows: 1.6%
(n = 192) in the overall cohort, 1.5% (n = 137)

in cohort 1, 3% (n = 111) in cohort 2, 6.1%
(n = 99) in cohort 3 and 2.3% (n = 14) in
cohort 4. Also, in the overall cohort, 50.2% of
opioids-related claims were for tramadol as
compared to 48.5% in cohort 1, 45.1% in
cohort 2, 47.7% in cohort 3 and 15.8% in
cohort 4. Prescription patterns of analgesics and
other pharmacological drug classes in the
management of patients in the overall

Fig. 1 Consultation-based incident and prevalent cases of a OA and b OA of the hip and or knee during the study period
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cohort and subgroup cohorts are described in
Table 3.

Non-pharmacological treatments commonly
prescribed in the study cohorts included thera-
peutic exercise, ultrasound therapy, electrical
stimulation, heat or cold pack. Other non-
pharmacological treatments less commonly

prescribed were electric current therapy, mas-
sage therapy, knee arthroscopy, paraffin bath
therapy, infrared therapy, total knee arthro-
plasty, treatment for ankylosing spondylitis,
total hip arthroplasty and revision of knee.
Study analyses showed that 14.2% (n = 1654)
patients in the overall cohort, 15.7% (n = 1396)

Fig. 2 Consultation-based incident cases of OA in locals and expats during the study period (January 1, 2014 to May 31,
2020)

Fig. 3 Consultation-based incident cases of OA of the hip and/or knee in locals and expats during the study period
(January 1, 2014 to May 31, 2020)
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patients in cohort 1, 33.1% (n = 1235) patients
in cohort 2, 26.2% (n = 423) in cohort 3 and
18.4% (n = 110) in cohort 4 were prescribed
non-pharmacological treatment along with
pharmacological treatment.

Orthopaedics, general medicine/family
medicine, internal medicine and rheumatology
were the specialties frequently visited by
patients across all cohorts for treatment advice.
Orthopaedics was the most commonly visited
specialty for prescription treatment; 46.7%
(n = 5441) in the overall cohort, 47.7%
(n = 4231) in cohort 1, 68.9% (n = 2570)
patients in cohort 2, 69.6% (n = 1122) in
cohort 3 and 53.3% (n = 318) patients in
cohort 4 (see Table S4 in the supplementary
material for details).

Switch in Treatment Patterns in Overall
Cohort and Subgroup Cohort Patients During
Follow-Up Period
The maximum (most) number of switches in
treatment pattern was noted in patients who
were prescribed oral NSAIDs as first treatment
and the majority of these patients switched to
HA as second treatment, across all cohorts. In
the overall cohort, approximately 51.8%
(n = 218) patients on first treatment with oral

NSAIDs switched to HA (Table 4). Similar switch
pattern from oral NSAIDs as first treatment to
HA as second treatment was observed across
four subgroup cohorts of OA hip and/or knee.
Specifically, 51.9% (n = 182) patients in
cohort 1, 52.2% (n = 175) patients in cohort 2,
55.8% (n = 91) patients in cohort 3 and 63.0%
(n = 17) in cohort 4 switched from NSAIDs to
HA as second treatment.

The maximum number of switches to third
treatment was observed in patients prescribed
HA as second treatment (Table 5). Approxi-
mately 50.7% (n = 76) patients in the overall
cohort, 55.5% (n = 66) patients in cohort 1,
55.7% (n = 64) in cohort 2, 51.0% (n = 49)
patients in cohort 3 and 45.5% (n = 5) in
cohort 4 patients on HA switched to oral
NSAIDs as third treatment (Table 5).

Time to Index Drug Treatment and First
Surgery from First Diagnosis of OA in Overall
and Subgroup Cohort During Study Period
The average time to treatment from first diag-
nosis of OA was 32 days in the overall cohort,
30 days in cohort 1, 37 days in cohort 2, 24 days
in cohort 3 and 37 days in cohort 4 (Table 6).
The average time to first surgery (hip and/or
knee) was 227 days in the overall cohort,

Fig. 4 Percentage of patients by subgroup cohort of hip and/or knee OA
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202 days in cohort 1, 198 days in cohort 2,
264 days in cohort 3 and 192 days in cohort 4
(Table 7).

Healthcare Resource Utilisation and Costs
of Osteoarthritis

All-Cause and OA-Specific HCRU Costs
in Overall and Subgroup OA Cohorts During
12-Month Follow-Up Period
Data pertaining to the HCRU claims and the
associated healthcare costs for the all-cause and
the OA-cause was available from the 12-month
post-index period for 11,651 and 8173 patients,
respectively, in the overall cohort; 8877 and
6118 patients, respectively, in cohort 1; 3728
and 3229 patients, respectively, in cohort 2;

1612 and 1511 patients, respectively, in
cohort 3 and 597 and 437 patients, respectively,
in cohort 4 (Tables 8 and 9).

Costs incurred for inpatient, outpatient and
emergency visit claims were higher in the
overall cohort case group compared to the
control group (see Table S5 in the supplemen-
tary material for details). Also, costs pertaining
to medications, procedures, supplies and con-
sumables and services were comparatively
higher in the case group than control group (see
Table S6 in the supplementary material for the
details).

The mean number of all-cause HCRU claims
and the associated costs for inpatient visits
(mean HCRU claims = 1.7 per patient; mean
cost = 7015.66 USD) and outpatient visits

Table 3 Treatment pattern by pharmacological prescriptions in the overall cohort and subgroup OA cohorts during the
12-month follow-up period

Pharmacological treatments by drug class Number of patients with drug prescriptions N (%)

Overall
cohort

Cohort 1 Cohort 2 Cohort 3 Cohort 4

n = 11651 n = 8879 n = 3728 n = 1612 n = 597

Analgesics

Opioids 192 (1.6%) 137 (1.5%) 111 (3.0%) 99 (6.1%) 14 (2.3%)

NSAIDs including COX-2 inhibitors

(oral)

4852 (41.6%) 3532 (39.8%) 1990 (53.4%) 1359 (84.3%) 238 (39.9%)

NSAIDs including COX-2 inhibitors

(topical)

3176 (27.3%) 2357 (26.5%) 1335 (35.8%) 971 (60.2%) 171 (28.6%)

Anaesthetic nerve block 1132 (9.7%) 778 (8.8%) 528 (14.2%) 361 (22.4%) 62 (10.4%)

Antidepressants 5 (0.0%) 3 (0.0%) 2 (0.1%) 0 (0.0%) 1 (0.2%)

Antiepileptics 175 (1.5%) 132 (1.5%) 102 (2.7%) 79 (4.9%) 14 (2.3%)

HA acids 1473 (12.6%) 1215 (13.7%) 1182 (31.7%) 384 (23.8%) 89 (14.9%)

IA corticosteroids 678 (5.8%) 490 (5.5%) 472 (12.7%) 227 (14.1%) 39 (6.5%)

Others 3094 (26.6%) 2265 (25.5%) 1260 (33.8%) 878 (54.5%) 160 (26.8%)

n number of overall study population, N number of patients with drug prescriptions, NSAIDs nonsteroidal anti-inflam-
matory drug, HA hyaluronic acid, IA intra-articular, COX-2 cyclooxygenase-2
Cohort 1: patients with OA hip and/or knee (n = 8879); Cohort 2: patients with moderate-to-severe OA of the hip and/or
knee OA (n = 3728); Cohort 3: patients with OA hip and/or knee with inadequate response or inability to tolerate at least
three pain-related medications (n = 1612); Cohort 4: patients with OA hip and/or knee with contraindications to NSAIDs
(n = 597)
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(mean HCRU claims = 36.3 per patient; mean
cost = 4834.31 USD) were higher in cohort 4, as
compared to the overall and other subgroup
cohorts. For the emergency visits, the mean
number of claims (mean HCRU claims = 3.1 per
patient) was highest for cohort 3, while the
associated cost (mean cost = 432.40 USD) was
higher in cohort 4, compared to the overall and
other subgroup cohorts (Table 8). Claims and
costs pertaining to medications (mean HCRU
claims = 15.1 per patient; mean cost = 1813.21

USD), procedures (mean HCRU claims = 16.2
per patient; mean cost = 3005.30 USD), con-
sumables (mean HCRU claims = 2.1 per patient;
mean cost = 1637.85 USD) and services (mean
HCRU claims = 12.6 per patient; mean cost =
1104.97 USD) were higher in cohort 4 com-

pared to the overall and other subgroup cohorts
(see Table S7 in the supplementary material for
the details).

The mean number of OA-specific inpatient
claims did not vary across the study cohorts

Table 6 Time to index drug treatment from first diagnosis of OA during the study period (January 1, 2014 to May 31,
2020)

Time to index drug treatment* (in days) Overall cohort
(n = 11,651)

Cohort 1
(n = 8879)

Cohort 2
(n = 3728)

Cohort 3
(n = 1612)

Cohort 4
(n = 597)

Mean 32 30 37 24 37

Median 0 0 0 0 0

Standard deviation 127 120 130 96 121

Minimum 0 0 0 0 0

Maximum 1414 1330 1330 1208 865

n patient count
*Index drug treatment was observed on the basis of OA diagnosis codes and OA of the hip and/or knee diagnosis codes for
overall cohort and for subgroups (cohorts 1–4) respectively

Table 7 Time to first surgery (hip and/or knee) from first diagnosis of OA during the study period (January 1, 2014 to
May 31, 2020)

Time to first surgery (hip and/or knee) from diagnosis
of OA (in days)*

Overall
cohort
(n = 202)

Cohort 1
(n = 197)

Cohort 2
(n = 193)

Cohort 3
(n = 107)

Cohort 4
(n = 18)

Mean 227 202 198 264 192

Median 51 31 31 101 9

Standard deviation 347 333 334 380 295

Minimum 0 0 0 0 0

Maximum 1953 1953 1953 1953 826

Cohort 1: patients with OA hip and/or knee (n = 8879); Cohort 2: patients with moderate-to-severe OA of the hip and/or
knee OA (n = 3728); Cohort 3: patients with OA hip and/or knee with inadequate response or inability to tolerate at least
three pain-related medications (n = 1612); Cohort 4: patients with OA hip and/or knee with contraindications to NSAIDs
(n = 597)
n number of patients receiving hip and knee joint replacement surgery
*For subgroups (cohorts 1–4), the time is evaluated from first diagnosis of OA of the hip and/or knee
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Table 9 Healthcare resource utilisation and healthcare cost per patient (OA-related claims) during the 12-month follow-up
by encounter type

Overall cohort Cohort 1 Cohort 2 Cohort 3 Cohort 4

Number of

patients in

1-year follow-

up

8173 6118 3229 1511 437

Inpatient n = 179 n = 111 n = 96 n = 66 n = 14

Annual

healthcare

resource

utilisation rate

per patient

(mean ± SD)

1.2 ± 1.2 1.1 ± 0.3 1.1 ± 0.3 1.1 ± 0.3 1.1 ± 0.5

Annual

healthcare cost

per patient

(USD)

(mean ± SD)

6920.63 ±

11244.11

7171.41 ±

11472.02

8097.20 ±

12070.25

10661.13 ±

13576.31

11,354.39 ±

16119.80

Outpatient n = 8142 n = 6100 n = 3227 n = 1505 n = 435

Annual

healthcare

resource

utilisation rate

per patient

(mean ± SD)

4.9 ± 5.3 5.0 ± 5.3 7.1 ± 6.2 8.5 ± 7.1 5.7 ± 6.0

Annual

healthcare cost

per patient

(USD)

(mean ± SD)

655.96 ± 1144.99 629.54 ± 1019.20 929.07 ± 1242.48 1013.21 ± 1441.80 770.32 ± 1133.56

Emergency n = 1670 n = 1248 n = 624 n = 221 n = 134

Annual

healthcare

resource

utilisation rate

per patient

2.3 ± 3.1 2.2 ± 3.2 2.8 ± 4.0 2.7 ± 4.5 1.3 ± 0.6
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(mean number of claims, overall cohort = 1.2
per patient; cohorts 1–4 = 1.1 per patient), but
the associated mean costs per patient for
cohort 4 (11,354.39 USD) were higher com-
pared to other cohorts (overall cohort =
6920.63 USD; cohort 1 = 7171.41 USD;

cohort 2 = 8097.20 USD; cohort 3 = 10,661.13
USD). The mean number of OA-specific emer-
gency claims was highest in cohort 2 (mean
number of claims = 2.8 per patient) and in
cohort 3 for outpatient claims (mean number of
claims = 8.5 per patient). Associated costs for
OA-specific inpatient claims were highest in
cohort 4 and for both outpatient and emer-
gency claims in cohort 3 (Table 9).

The claims for inpatient visits largely con-
tributed to the mean annual all-cause and OA-
related costs in overall and subgroup cohorts
(Tables 8 and 9). A large proportion of all-cause
HCRU costs was attributed to claims pertaining
to procedures across all the cohorts (Table S7).
The OA-related HCRU costs were mostly incur-
red from claims related to consumables (sy-
ringes, needles, sutures, gloves, masks, bandage
rolls, etc. used in hospital) in the overall and
subgroup cohorts (see Table S8 in the supple-
mentary material for the details).

DISCUSSION

The increasing burden of OA in the Middle East,
particularly in the elderly, aged 60 years and

above, is a cause of concern [16–19], and there is
a paucity of data in the literature that analyse
the demographic, clinical and economic burden
of OA on the health sector of Middle Eastern
countries. To our knowledge, the current study
is the first of its kind to report incidence,
treatment patterns and economic burden of OA
among patients aged 18 years or older in Dubai,
UAE. The data presented here, from a popula-
tion of Emiratis and expatriates in Dubai,
demonstrates that the patients with OA have
higher prevalence of comorbidities charac-
terised by a substantial clinical and cost burden
relative to age- and gender-matched controls
from the same geographical region.

The incident and prevalent cases of OA
increased numerically by year during the study
period. The majority of patients with OA in
overall and subgroup cohorts belonged to the
age group of 45–54 years, similar to findings
from the Prevalence of Rheumatic Diseases and
Osteoporosis (PRO) Dubai Study (study con-
ducted in the population of Emiratis attending
primary healthcare clinics in Dubai). Key find-
ings from the PRO Dubai study suggest that
patients belonging to age group of 41–60 years
were at increased risk for developing knee OA.
However, the study did not observe any signif-
icant association between knee OA and gender
[20]. In the current study, prevalence of OA was
found to be higher in men compared to women
across all the cohorts, unlike most of the

Table 9 continued

Overall cohort Cohort 1 Cohort 2 Cohort 3 Cohort 4

Annual

healthcare cost

per patient

(USD)

(mean ± SD)

289.99 ± 765.96 341.46 ± 952.48 479.78 ± 1202.17 519.80 ± 1399.86 126.34 ± 18.78

Cohort 1: patients with OA hip and/or knee (n = 8879); Cohort 2: patients with moderate-to-severe OA of the hip and/or
knee OA (n = 3728); Cohort 3: patients with OA hip and/or knee with inadequate response or inability to tolerate at least
three pain-related medications (n = 1612); Cohort 4: patients with OA hip and/or knee with contraindications to NSAIDs
(n = 597)
n total number of patients, SD standard deviation, USD United States dollar
Healthcare cost = insurance paid amount
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published literature where women are most
affected [4–6]. This observation could be
attributed to social and cultural barriers to
access and utilise the healthcare services in the
female population of Middle Eastern countries
[21]. However, the high frequency of comorbid
conditions in patients with OA compared to
patients without OA was consistent with other
studies suggesting that patients with OA have
high comorbidity burden that contributes to
increased pain severity and thus reduced phys-
ical function [22, 23]. The most prevalent
comorbid conditions noted across all cohorts in
the study included gastro-oesophageal reflux
disease (GERD), gastrointestinal (GI) bleeding,
hypertension, diabetes mellitus and chronic
respiratory disease. Gastro-oesophageal reflux
(45.5%) and peptic ulcer disease (3.8%), which
are common contraindications for NSAIDs,
formed a major comorbid disease condition
among patients with contraindications to
NSAIDs (cohort 4). Presence of comorbidities in
patients with OA contributes to the high treat-
ment costs [24] and is associated with increased
complexity (polypharmacy, complex medica-
tion regimens) of managing these patients [25].
In the current analyses, this complexity was
manifested by increased medication burden and
greater prescription frequency for pain medica-
tions, NSAIDs in particular. In subsets of the OA
population for whom NSAIDs are contraindi-
cated, this trend in prescription poses a great
challenge and need for effective alternative pain
relief approaches.

NSAIDs were the most frequently prescribed
medication class in line with findings from
other studies [26]. Treatment patterns of
NSAIDs and other medications commonly pre-
scribed in the study, including opioids, HA, IA
steroids, antidepressants and antiepileptics,
were similar across all the cohorts. Across all
cohorts orthopaedics and internal
medicine/family medicine were the common
specialties prescribing drugs for OA.

During the 12-month follow-up period, as
expected, a major switch pattern from first
treatment with NSAIDs was observed across all
cohorts. The most frequently prescribed second
treatment was IA-HA, consistent with earlier
studies [27]. However, the majority of switches

from IA-HA (second treatment) back to NSAIDs
(third treatment) during the follow-up period
was quite intriguing. There were 29% more
switches during second treatment from NSAIDs
to IA-HA than IA-HA to NSAIDs indicating
potential toxicities associated with NSAIDs.
However, during the third treatment switch,
42% on IA-HA switched back to NSAIDs. This
could be attributed to a large unmet need of
effective treatment and standard of care in
third-line settings, as clinicians are left with
minimal options of pharmacological agents for
treating patients with OA.

In the study, the time to first surgery from
time of diagnosis varied across the cohorts.
Surgical intervention was inevitable in cohort 4
patients because of limited effective therapeutic
pharmacotherapeutic option and therefore
average time to first surgery was shorter com-
pared to other cohorts.

In the current analyses, patients with con-
traindication to NSAIDs (cohort 4) constituted
only 5% of the study population and patients
with inadequate response to or inability to tol-
erate at least three pain medications (cohort 3)
constituted 13.8% of the study population.
Despite representing a lower percentage of the
study population, patients in cohorts 3 and 4
had the highest average burden across all the
cohorts in terms of visits or claims, HCRU and
associated costs. The average number of claim
visits and associated costs were also higher for
cohort 4 compared to the overall cohort. Like-
wise, for medications, procedures, consumables
and services, cohorts 3 and 4 dominated the
average number and cost claims, suggestive of
increased morbidity and disease burden in these
specific subsets of the OA population. When
OA-specific HCRU was reviewed in comparison
to all-cause diseases, patients belonging to
cohort 3 carried the highest burden for outpa-
tient visits and associated costs; cohort 2 for
emergency visits and associated costs; inpatient
visits and costs were similar across all cohorts.
For medication, procedures and services,
cohort 3 dominated the average number and
cost claims compared to other cohorts and
cohort 4 dominated for consumables-related
claims and costs. The trend observed from this
study suggests that patients with inadequate
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response to or inability to tolerate at least three
pain medications had the highest cost burden
in OA-specific claims while cohort 4 carried the
cost burden for all-cause HCRU claims.

Patients with OA utilised greater outpatient
resources compared to patients without OA,
regardless of specialty. This HCRU was reflected
by higher mean costs for these resource cate-
gories in the OA case group compared to the
control group. This observation of outpatient
costs being the primary driver of direct medical
costs in patients with OA is consistent with the
literature [28]. Similarly, average claims and
associated costs for medications, procedures
and services were found to be higher in the case
group compared to the control group. The
higher HCRU costs observed in patients with
OA compared to the control group may in part
be attributable to the management of comor-
bidities, factors related to overall health status
including obesity (a significant risk factor for
OA for which information is not available in
claims databases), and cost due to physiother-
apy or OA-related diagnostic procedures like
radiography, ultrasound, magnetic resonance
imaging (MRI) and optical coherence
tomography.

The strengths of our study are that we used
data from DRWD which is the largest source of
secondary data on OA in Dubai. In Dubai,
approximately 80% of the population is covered
by private insurance and 20% by public insur-
ance. The DRWD captures information for
almost the entire population covered by Dubai
private health insurance, predominantly com-
prising the multi-ethnic expatriate population.
Therefore, the results of this study would have a
good level of generalizability and reflect the
real-world patterns in OA prevalence and its
related burden on the healthcare system and
financial infrastructure in Dubai. Further, since
claims data was used there is a lower possibility
of selection bias and the data are inclusive of all
treatment modalities performed by all health-
care providers and medical specialties.

Since the retrospective insurance e-claims
database was used in this study, it is important
to consider the limitations associated with such
a study design, including potential errors in
coding and recording. The study sample

covered only the privately insured population
of Dubai, UAE. There is only approximately
30–40% coverage of demographics in DRWD.
Data on patients’ weight were not available in
the e-claims database; hence, assessment of the
treatment patterns based on body mass index
(BMI) was not performed, which could have
resulted in confounding bias in this study. Since
publicly insured patients were not covered, the
socioeconomic status would have influenced
the treatment and cost utilisation outcome,
thereby contributing to selection bias. Certain
information not readily available in the
e-claims database could have influenced study
outcomes, such as certain clinical and disease-
specific parameters. It is acknowledged that this
limitation may significantly result in loss of
initial sample of patients with OA of the hip
and /or knee during the identification period.
Another limitation is with regards to cost esti-
mation in the study. Since insurance companies
often set reimbursement limits for physicians,
inpatient and outpatient services, it is not only
possible but very likely that our study underes-
timates the true costs of OA from both societal
and patient perspectives. Further, indirect costs
due to absenteeism and presenteeism on the job
(lost wages and productivity loss) that con-
tribute substantially to the economic burden of
OA are also not reflected in our study.

CONCLUSIONS

Despite the aforementioned limitations, the
analyses from this claims data extend our
knowledge of the clinical and economic burden
and treatment landscape among the adult
population in Dubai, UAE. The analyses pre-
sented here characterise patients with OA with
respect to the significantly greater frequency of
comorbid conditions that are present relative to
those without OA, as well as to the higher use of
resource utilisation. The analyses identify the
increased burden of disease in patients with OA
with inadequate response to or inability to tol-
erate more than three pain medications and
patients with OA with contraindications to
NSAIDs and emphasises the unmet need for
effective pain relief in third-line settings among
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these subsets of patients with OA. Overall, our
findings would help clinicians and insurance
policymakers to make informed decisions, to
improvise treatment strategies pertaining to
effective pain relief for OA of the hip and/or
knee patients in Dubai, UAE.
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