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ABSTRACT

Objectives: To evaluate the quality and types of care individuals with mild-to-moderate knee osteoarthritis receive in the
Canadian Maritime provinces, and determine associations with demographic, social, and patient-reported factors.

Methods: Individuals with knee osteoarthritis were invited to complete a healthcare quality survey based on the British
Columbia Osteoarthritis (BC OA) survey. The cross-sectional descriptive observational survey assessed four healthcare quality
indicators: advice to exercise, advice to lose weight, assessment of ambulatory function, and assessment of non-ambulatory
function. Pass-rates were calculated overall and for each quality indicator. Binary logistic regressions determined associa-
tions between quality indicators and demographic, social, and patient-reported outcomes. Patient-reported use of exercise and
diet as arthritis treatments were added to the quality indicator eligibility criteria as a sensitivity analysis.

Results: Participants (n = 241) had a mean age of 67 (7) years, body mass index of 30.7 (7.5) kg/m?* and were 77% female. The
overall pass rate was 42.9% using the BC OA criteria, and 49.3% in the sensitivity analysis. Individual quality indicator pass-rates
ranged from 4.3% for non-ambulatory function to 85.7% for ambulatory function assessments. The sensitivity analysis increased
pass-rates for advice to exercise (61.9%—69.3%) and advice to lose weight (27.9%-35.1%). Pass-rates were not driven by de-
mographic, social, or patient-reported factors.

Conclusions: Over half of individuals with mild-to-moderate knee osteoarthritis did not receive recommended core treatments
in the Maritimes, highlighting a need to improve care for this patient group. Quality indicators should be routinely evaluated to
determine whether clinical care aligns with best practice guidelines.

1 | Introduction 55 years or older (Global Burden of Disease Collaborative

Network 2020), with the highest prevalence in the Maritime
Knee osteoarthritis is a common chronic and disabling joint provinces (Nova Scotia, New Brunswick, and Prince Edward
condition that affects one in every eight Canadian adults aged Island) (Statistics Canada 2022). Knee osteoarthritis
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substantially contributes to joint pain, mobility impairments,
and decreased quality of life (Vina and Kwoh 2018). Evidence-
based clinical practice guidelines consistently recommend
non-surgical and non-pharmacological treatments to manage
knee osteoarthritis. Core management strategies include edu-
cation and self-management, physical activity, therapeutic ex-
ercise, and weight management (Bannuru et al. 2019; Kolasinski
et al. 2020). Evidence suggests that exercise improves pain and
physical function (Zampogna et al. 2020), and these benefits are
consistent across supervised and unsupervised exercise (Hin-
man et al. 2023). Additionally, weight loss, when medically
indicated, reduces joint loads and inflammation and improves
clinical outcomes (Messier et al. 2020). Despite international
consensus on core management, whether and when individuals
with knee osteoarthritis receive evidence-based care in practice
remains unclear.

No cure for knee osteoarthritis exists, and traditional clinical
management strategies focus on symptom relief using medica-
tion on a pathway to end-stage joint replacement surgery
(Crawford, Miller, and Block 2013). Recent data show that only
21%-47% of individuals waiting for a knee joint replacement in
the Maritime provinces received the surgery within national
benchmark timeframes in 2023 (Canadian Institute for Health
Information 2024), indicating that surgical demand greatly ex-
ceeds healthcare system capacity. Osteoarthritis treatments are
traditionally coordinated by general practitioners (Finley
et al. 2018), although patients may attempt treatment indepen-
dently before consulting a physician (Horn et al. 2021). Further,
recent recommendations suggest that multidisciplinary health-
care teams should be involved to provide core management
(Jayakumar, Moore, and Bozic 2019), as this model may further
improve patient outcomes (Hunter et al. 2022). A critical shift in
knee osteoarthritis management is required to improve health-
care quality and patient outcomes (Eyles et al. 2019).

Osteoarthritis quality indicator sets have been developed to
assess healthcare quality, represent the minimum acceptable
standard of care, and focus on care processes provided to pa-
tients. For example, the Arthritis Foundation Quality Indicator
Project developed 14 quality indicators related to osteoarthritis
assessment, treatment, and follow-up (MacLean et al. 2004). A
sub-set of these quality indicators align with treatments related
to exercise, weight loss, and assistive devices, and can therefore
be used to examine the quality of these core treatments.
Furthermore, healthcare quality can be assessed from the
clinician or patient perspective; however, evidence suggests that
medical records can be discordant with patient perceptions of
care received (Jordan, Jinks, and Croft 2006). Therefore, patient
self-reported quality indicator metrics are the preferred method
to monitor and evaluate osteoarthritis healthcare quality
because they reflect the quality of care as perceived by the pa-
tient (Osteras et al. 2013).

Studies provide a wide range of results when examining the
quality and types of knee osteoarthritis care consistent with
clinical practice guidelines in Canada (Glazier et al. 2003; King
et al. 2020; Li et al. 2011) and globally (Ganz et al. 2006;
Grenhaug, Osteras, and Hagen 2014 2015; Ingelsrud et al. 2020;
Larmer et al. 2019; Oomen et al. 2022; @steras et al. 2013 2015).
Previous research suggests that the quality and types of care

received were dependent on demographic and social factors
including age (Glazier et al. 2003; King et al. 2020; Li
et al. 2011), sex (King et al. 2020; Li et al. 2011), and education
level (King et al. 2020; Li et al. 2011), as well as country (@steras
et al. 2015), or province within Canada (Glazier et al. 2003; King
et al. 2020; Li et al. 2011). Additionally, much of the previous
quality indicator work has been completed with a focus on late-
stage knee osteoarthritis management, defined as severe symp-
toms (e.g., pain) or awaiting knee joint replacement surgery
(Glazier et al. 2003; Ingelsrud et al. 2020; King et al. 2020;
Oomen et al. 2022). While later-stage interventions prior to joint
replacement may help optimise post-surgical outcomes (Gri-
nicher et al. 2022) or delay surgery (Skou et al. 2018), they have
less potential to slow or potentially halt knee osteoarthritis
progression. Alternatively, implementing non-surgical and non-
pharmacological care at earlier stages of knee osteoarthritis may
contribute to slowing or preventing symptoms or structural
disease progression and minimising the burden of knee osteo-
arthritis (Mahmoudian et al. 2021). Thus, individuals with
earlier stage knee osteoarthritis (i.e., mild-to-moderate, as
opposed to severe, symptoms and functional impairments)
represent an important target for knee osteoarthritis manage-
ment to optimise patient outcomes and healthcare pathways.

The purpose of this study was to evaluate the quality and types
of care individuals with mild-to-moderate knee osteoarthritis
receive in the Maritime provinces (Nova Scotia, New Bruns-
wick, Prince Edward Island). This research aimed to determine
the quality of non-surgical and non-pharmacological care stra-
tegies prescribed, and the association between the quality and
types of care received with demographic and social factors, and
patient-reported outcomes.

2 | Methods

This cross-sectional descriptive observational study adheres to
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines (von Elm et al. 2007). This
study was approved by the Atlantic Partnership for Tomorrow's
Health (PATH) Data Access Committee and the Nova Scotia
Health Research Ethics Board (file # 1025913). All participants
provided written informed consent. The funders played no role
in the design, conduct, or reporting of this study.

21 | Participant Recruitment

Individuals from the three Maritime provinces with self-
reported osteoarthritis were recruited for this study from the
Atlantic PATH cohort (Sweeney et al. 2017). The Atlantic PATH
is a regional cohort of the Canadian Partnership for Tomorrow's
Health study, which consists of over 330,000 participants within
seven regional cohorts across 10 provinces, and represents
Canada's largest population health study (Dummer et al. 2018).
Individuals from the Atlantic PATH cohort were recruited for
this study if they (a) self-reported osteoarthritis at baseline (i.e.,
responded ‘yes’ to the question ‘has a doctor ever told you that
you had osteoarthritis?’), (b) currently resided in Nova Scotia,
New Brunswick, or Prince Edward Island, and (c) provided an
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email address as a method of contact. Individuals self-reporting
osteoarthritis from the Atlantic PATH cohort have been shown
to represent a healthier and less clinically severe group
compared with the wider Canadian population with osteoar-
thritis (Kozey et al. 2023).

2.2 | Data Collection

Participants were invited to complete an electronic healthcare
quality survey. This 62-question survey replicated the British
Columbia Osteoarthritis (BC OA) Survey (Li et al. 2011), which
is based on recommendations provided by the Arthritis Foun-
dation Quality Indicator Project (MacLean et al. 2004). The
questionnaire collected information on (a) general health and
arthritis, including health services used to manage arthritis, (b)
comorbidities including diabetes, high blood pressure, heart
conditions, liver conditions, kidney and/or bladder conditions,
lung conditions, intestinal or stomach ulcers, bowel disorder,
fibromyalgia, osteoporosis, cancer, and depression, and (c)
osteoarthritis outcomes using the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) (Bell-
amy et al. 1988). Supplementary osteoarthritis-specific in-
struments included the Knee injury and Osteoarthritis Outcome
Score (function during sport and recreational activities sub-
scale; KOOS-Sport) (Roos et al. 1998), Intermittent and Con-
stant Osteoarthritis Pain (ICOAP) questionnaire (Hawker
et al. 2008), the 5-level Euro-QOL 5-dimension (EQ-5D-5L)
questionnaire (Herdman et al. 2011), and the Oxford Knee Score
(Dawson et al. 1998). All survey responses were collected
through the secure Research Electronic Data Capture (REDCap)
online portal hosted within Nova Scotia Health.

2.3 | Data Processing

Four healthcare quality indicators were derived from BC OA
survey responses: (1) advice to exercise, (2) advice to lose
weight, (3) assessment of ambulatory function (e.g., mobility),
and (4) assessment of non-ambulatory function (e.g., dressing).
Each quality indicator included two components: the ‘IF’
statement that determined a participant's eligibility to receive
the specified care, and the ‘THEN’ statement that determined
the care process that should be performed. A pass-rate for each
quality indicator was calculated by dividing the number of in-
dividuals receiving care (i.e., achieved the ‘THEN’ statement) by
the number of individuals eligible to receive the care (i.e.,
achieved the ‘IF’ statement), signifying the proportion of eligible
individuals who received recommended care.

Given recent evidence supporting the benefits of both super-
vised and unsupervised exercise (Hinman et al. 2023) and rec-
ommendations for various healthcare practitioners to provide
knee osteoarthritis care (Jayakumar, Moore, and Bozic 2019),
the quality indicator criteria were updated for advice to exercise
and advice to lose weight as a sensitivity analysis. These updated
criteria reflect dichotomous (yes/no) patient-reported use of
exercise and diet as arthritis treatments, consistent with recent
quality indicator surveys (King et al. 2020; @steras et al. 2013).
The adapted BC OA criteria for achieving each of the eligibility

statements for each quality indicator, along with the sensitivity
analysis criteria, are portrayed in Supporting Information S1:
Appendix A.

2.4 | Statistical Analysis

Participant demographics were summarised using descriptive
statistics. Survey data were summarised using frequencies to
represent the pass rate for each quality indicator. The overall
pass rate across all four quality indicators was calculated using
Equation (1).

Overall Pass Rate = (Total number of individuals receiving care
/Total number of eligible individuals)
X 100%

)

Binary logistic regression models were used to determine as-
sociations between each quality indicator and five independent
demographic and social variables: (1) age, (2) sex (female,
male), (3) education level (university degree, trade certificate,
high school diploma, less than high school), (4) employment
(employed, retired due to medical reasons, unemployed/
retired), and (5) number of comorbidities (maximum 12).
Additionally, binary logistic regression models were used to
determine associations between each quality indicator and
patient-reported outcome (WOMAC, KOOS-Sport, ICOAP, EQ-
5D-5L, Oxford Knee Score). Summary scores were calculated
for each patient-reported outcome. The WOMAC score was
calculated as the sum of all items ranging from 0 (no difficulty)
to 96 (extreme difficulty) (Bellamy et al. 1988). The KOOS-
Sport score was calculated as the transformed average of the
5-item KOOS sport and recreation function sub-scale ranging
from O (extreme problems) to 100 (no problems) (Roos
et al. 1998). The ICOAP score was calculated as the percentage
score of all items ranging from 0 (no pain) to 100 (maximal
pain) (Hawker et al. 2008). The EQ-5D-5L score was calculated
as the sum of the five health state items ranging from 5 (no
symptoms) to 25 (worst symptoms) (Herdman et al. 2011). The
Oxford Knee Score was calculated as the sum of all items
ranging from 0 (worst outcomes) to 48 (best outcomes) (Daw-
son et al. 1998).

Outcomes were calculated as unadjusted and adjusted odds ratios
(OR) and 95% confidence intervals (CI) for all regression models.
All regression models were run first using the pass rates calcu-
lated using the BC OA criteria and then with pass rates calculated
using the updated quality indicator criteria as a sensitivity anal-
ysis (patient-reported use of exercise and diet as arthritis treat-
ments). Statistical testing was performed using SPSS (IBM SPSS
Statistics for Windows, Version 28.0.1.1 Armonk, NY), with an
alpha value of 0.05 to represent statistical significance.

3 | Results

A total of 421 individuals from the Atlantic PATH cohort who
had a self-reported history of osteoarthritis consented to
participate (Figure 1). Of those who consented, 85% (n = 359/
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421) completed the survey, and 57% (n = 241/421) indicated
they had osteoarthritis in one or both knees and were
included in final analyses. Almost all participants with self-
reported knee osteoarthritis indicated that they had had an
x-ray to confirm their arthritis (n = 228/241, 94.6%), and
would therefore satisfy the American College of Rheumatology
classification criteria of clinical and radiographic knee osteo-
arthritis (Altman et al. 1986). Among those with knee osteo-
arthritis, participants reported having osteoarthritis at the
knee only (n = 50/241, 20.7%), both knee and hip (n = 17/241,
7.1%), knee and other (e.g., shoulder, back) joint (n = 90/241,
37.3%), or knee, hip, and other joint (n = 84/241, 34.9%). A
total of 118 participants indicated they had osteoarthritis at a
joint other than the knee, including hip only (n = 11), hip and
other joint (n = 41), other joint only (n = 61), or no osteo-
arthritis (n = 5), and were therefore excluded from the
analyses.

Knee osteoarthritis participants (n = 241) were 77% female
and had a mean age of 67.2 (6.9) years (Table 1). Participants
had a mean body mass index (BMI) of 30.7 (7.5) kg/m?, and
63.9% (n = 154/241) had a BMI > 27 kg/m? Participants had
a median of two comorbidities (IQR 1.0-3.0; range 0-8), and
the most common comorbidities included high blood pressure
(n = 103/241, 42.7%), depression (n = 49/241, 20.3%), and
cancer (n = 40/241, 16.6%). Most participants (n = 200/241,
83.0%) rated their general health as good, very good, or
excellent, and many (n = 140/241, 58.1%) reported that they
were first told by a health professional that they had
arthritis more than 11 years ago, followed by 6-10 years ago
(n = 75/241, 31.1%), 1-5 years ago (n = 23/241, 9.5%), and
less than one year ago (n = 1/241, 0.4%). The vast majority
were eligible for at least one quality indicator (n = 231/
241, 95.9%).

The overall pass rate for all quality indicators using the BC OA
criteria was 42.9% and increased to 49.3% when patient-reported
use of exercise and diet as arthritis treatments was included in
the sensitivity analysis. Individual quality indicator pass-rates
ranged from 4.3% to 85.7% (Table 2). Few participants were
eligible for or received care for assessment of ambulatory and
non-ambulatory functions; therefore, statistical testing was
exclusively performed for advice to exercise and advice to lose
weight.

There were no significant differences between age, sex, educa-
tion level, employment, or comorbidities for individuals who
did, or did not, receive advice to exercise or advice to lose weight
using the BC OA criteria or within the sensitivity analysis
(Table 3). Additionally, univariate analysis using the BC OA
criteria indicated that the odds of receiving advice to exercise
were significantly higher for those who reported better function
during sport and recreational activities using the KOOS-Sport
sub-scale (OR 1.02, 95% CI 1.00, 1.03; p = 0.02). There were
no other significant associations between patient-reported out-
comes and advice to exercise or advice to lose weight in unad-
justed or adjusted analyses using the BC OA criteria or within
the sensitivity analysis (Table 4).

4 | Discussion

This study quantifies the quality of care for individuals with mild-
to-moderate knee osteoarthritis in the Maritime provinces and
explores associations between the quality and types of care
received with participant demographic, social, and patient-
reported factors. Findings suggest that the quality of osteoar-
thritis care is low across four non-surgical and non-
pharmacological quality indicators, with overall pass rates of
42.9% when using the original BC OA criteria, and 49.3% when
incorporating patient-reported use of exercise and diet as arthritis
treatments (Table 2). Compared to the original BC OA survey (Li
et al. 2011), the overall pass rate increased by 20.5%, driven by an
almost 37% increase in advice to exercise, with very little change
(3% increase) in advice to lose weight; the current eligibility for
assessment of ambulatory and non-ambulatory function remains
too low for robust comparison. Overall, less than half of the in-
dividuals with knee osteoarthritis in the Maritimes received rec-
ommended core treatment (Bannuru et al. 2019; Kolasinski
et al. 2020), and these pass rates were not driven by participant
demographic, social, or patient-reported factors.

This study focuses on individuals with mild-to-moderate knee
osteoarthritis from the Maritime provinces. Individuals with
self-reported osteoarthritis were recruited from the Atlantic
PATH cohort to participate; however, nearly all participants
reported that they had also received a radiograph to confirm
their diagnosis of osteoarthritis. Thus, only 5% of this sample did
not satisfy the traditional radiographic-focused definition of

Clicks on survey link (n=533)

——! Excluded (n=112)

Did not complete e-consent (n=54)
Duplicate records (n=58)

A 4
Consented to participate (n=421)

A 4

Included in final analysis (n=241) ‘

—— Excluded (n=180)

Did not answer OA screen (n=62)
No Knee OA (n=118)
Other joint OA only (n=61)
Hip and other joint OA (n=41)
Hip OA only (n=11)
No OA (n=5)

FIGURE 1 | Flow chart of included participants (n = 241). OA = osteoarthritis.
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TABLE 1 | Participant sociodemographic and patient-reported
outcomes (n = 241).

Characteristic
Age, years: Mean (SD) 67 (7)
Body mass index, kg/m* Mean (SD) 30.7 (7.5)
Sex, n (%)
Female 185 (76.8)
Male 56 (23.2)
Education, n (%)
University degree 112 (46.5)
Trade certificate 91 (37.8)
High school diploma 36 (14.9)
Less than high school 1(0.4)
Missing data 1 (0.4)
Employment status, n (%)
Employed 94 (39.0)
Retired due to medical reasons 32 (13.3)
Unemployed/retired 113 (46.9)
Missing data 2(0.8)
Number of comorbidities, 0-12: Median 2 (1.0, 3.0); 0-8
(IQR); range
Eligibility for quality indicators, n (%)
0 quality indicators 10 (4.1)
1 quality indicator 83 (34.4)
2 quality indicators 120 (49.8)
3 quality indicators 25 (10.4)
4 quality indicators 3(1.2)
General health, n (%)
Excellent 12 (5.0)
Very good 93 (38.6)
Good 95 (39.4)
Fair 37 (15.4)
Poor 3(1.2)
WOMAC score?, 0-96: Mean (SD); range  27.4 (15.2); 2-86
KOOS-Sport score®, 0-100: Mean (SD); 43.1 (26.2);
range 0-100
ICOAP score?, 0-100: Mean (SD); range 23.5 (16.4); 0-75
EQ-5D-5L score?, 5-25: Mean (SD); range 9.4 (2.6); 5-19

Oxford Knee Score®, 0-48: Mean (SD);
range

34.6 (7.8); 14-48

Abbreviations: EQ-5D-5L = 5-level Euro-QOL 5-dimension questionnaire,
ICOAP = Intermittent and Constant Osteoarthritis Pain questionnaire,
IQR = Inter-quartile range, KOOS-Sport = Knee injury and Osteoarthritis
Outcome Score, sport and recreation function sub-scale, SD = standard
deviation, WOMAC = Western Ontario and McMaster Universities
Osteoarthritis Index.

“Higher scores indicate worse patient-reported outcomes.

bHigher scores indicate better patient-reported outcomes.

knee osteoarthritis (Altman et al. 1986). Moreover, findings
from the patient-reported questionnaires (e.g., WOMAC,
ICOAP) suggest that this sample group had mild-to-moderate

pain, symptoms, and functional limitations (Bellamy
et al. 1988; Dawson et al. 1998; Hawker et al. 2008; Herdman
et al. 2011; Roos et al. 1998). The current sample displayed
similar demographics and magnitudes of patient-reported out-
comes compared to previous cohorts with radiographically and
clinically confirmed mild-to-moderate knee osteoarthritis
(Astephen et al. 2008; Naili et al. 2019). Therefore, the current
sample group represents a knee osteoarthritis cohort that may
be an optimal target for early healthcare intervention to slow
disease progression (Mahmoudian et al. 2021).

Notwithstanding strong recommendations regarding core
treatment (Bannuru et al. 2019; Kolasinski et al. 2020), the
overall quality of knee osteoarthritis care remains low. Our
low-to-moderate overall pass rates (43%-49%) are comparable
to previous quality indicator surveys focused on similarly aged
community-dwelling individuals (Glazier et al. 2003;
Grenhaug, @sterds, and Hagen 2014 2015; Larmer et al. 2019;
Oomen et al. 2021; Bsterds et al. 2015). Observed pass rates are
higher than those reported over a decade ago (Li et al. 2011;
Osterés et al. 2013), which may imply a general improvement
over time; however, evidence suggests that the quality of
osteoarthritis care has not clearly or meaningfully improved
over time (Bennell et al. 2021). Interestingly, the current
overall pass rates are notably lower than those reported with
more severe knee osteoarthritis populations, including in-
dividuals awaiting total knee arthroplasty (King et al. 2020)
and physically frail samples (Ganz et al. 2006). These findings
highlight a gap in the healthcare pathway in which secondary
prevention strategies may be poorly implemented for in-
dividuals with milder symptoms or disease. Low adherence to
non-surgical and non-pharmacological quality indicators may
reflect low healthcare provider knowledge of the benefits of, or
confidence in prescribing, core treatments (Selten et al. 2017),
or patients’ inadequate access to healthcare and community
services (Dobson et al. 2016). Further exploration of patient
access to healthcare resources in the Maritimes may be
required to better understand and address potential gaps in
healthcare utilization and implementation. This evidence in-
dicates that osteoarthritis healthcare requires targeted
improvement to ensure individuals with mild-to-moderate
knee osteoarthritis receive optimal care.

Despite physical activity and therapeutic exercise being
recognized as core treatments for knee osteoarthritis (Bannuru
et al. 2019; Kolasinski et al. 2020), over 30% of patients re-
ported that they did not receive advice to exercise. Observed
pass rates for advice to exercise (62%-69%) are generally higher
than those reported in earlier quality indicator surveys (Ganz
et al. 2006; Glazier et al. 2003; Osteras et al. 2013), including
the original BC OA survey (Li et al. 2011), but lower than more
recent surveys (Grenhaug, Osteras, and Hagen 2014 2015;
Ingelsrud et al. 2020; King et al. 2020; Larmer et al. 2019;
Oomen et al. 2021; @steras et al. 2015). Although the current
findings for advice to exercise are encouraging, these results
emphasise that more individuals with knee osteoarthritis in the
Maritimes should receive advice to exercise, which has been
achieved in other countries (Grenhaug, ©sterds, and
Hagen 2014 2015; Larmer et al. 2019; Oomen et al. 2021;
Dsterds et al. 2015) and with more severe knee osteoarthritis
populations (King et al. 2020). Pass-rates for advice to exercise
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TABLE 2 |

Pass rates of each quality indicator for individuals with knee osteoarthritis (n = 241).

BC OA criteria Sensitivity analysis®

People eligible for care, n (% of People who Pass People who Pass
Quality indicator survey participants) received care, n rate (%) received care, n rate (%)
Advice to exercise 202 (83.8) 125 61.9 140 69.3
Advice to lose weight 154 (63.9) 43 27.9 54 35.1
Assessment of 7 (2.9) 6 85.7 — —
ambulatory function
Assessment of non- 47 (19.5) 2 4.3 — —
ambulatory function
Overall 410 176 42.9 202 49.3

Abbreviation: BC OA = British Columbia Osteoarthritis.

“The sensitivity analysis includes patient-reported use of exercise and diet as arthritis treatments for advice to exercise and advice to lose weight, respectively. Criteria
were not updated for assessment of ambulatory function or assessment of non-ambulatory function (i.e., left blank in the table) because there were no relevant
patient-reported treatments for these quality indicators. The overall pass rate for the updated criteria was calculated using the updated pass rates for advice to exercise
and advice to lose weight and the BC OA pass rates for ambulatory and non-ambulatory functions.

may be attenuated by individual-level barriers including lack of
motivation or beliefs that exercise will worsen symptoms, so-
cial barriers including underprovided advice from healthcare
practitioners or lacking social support, or environmental bar-
riers including exercise programs that are unavailable (e.g.,
within rural communities) or inaccessible (e.g., transportation
or cost) (Dobson et al. 2016; Gay et al. 2018). Wider dissemi-
nation of reported exercise facilitators, including education
about exercise benefits, increased social support, and improved
access to exercise programs and facilities (Dobson et al. 2016;
Gay et al. 2018), is therefore needed to further increase the
quality of exercise-based osteoarthritis care.

Increased weight is a well-established risk factor for knee
osteoarthritis incidence and progression (Solanki et al. 2023);
however, provision of advice to lose weight remains low. Our
low pass rates for advice to lose weight (28%-35%) are lower
than previous reports (Ganz et al. 2006; Glazier et al. 2003;
Gronhaug, Osterds, and Hagen 2014 2015; Ingelsrud
et al. 2020; King et al. 2020; Larmer et al. 2019; Li et al. 2011;
Oomen et al. 2022; Osterds et al. 2013 2015). Specifically,
current pass-rates are lower than weight loss advice previously
given to Canadians awaiting total knee arthroplasty (King
et al. 2020) and community-dwelling knee osteoarthritis pop-
ulations in other countries (Grenhaug, Osterds, and
Hagen 2014 2015; Ingelsrud et al. 2020; Larmer et al. 2019;
Oomen et al. 2022; @steras et al. 2015). Further, advice to lose
weight has shown no distinct improvement from the original
BC OA survey (Li et al. 2011). Evidence suggests that physi-
cians report limited knowledge on weight management,
mistrust of dieticians, and difficulties discussing weight loss
with patients (Selten et al. 2017), likely contributing to low
pass rates for weight management. Patients have expressed
complex challenges associated with weight loss (Allison
et al. 2019), and have stated that their healthcare providers
may not supply adequate resources to support weight loss
(Horn et al. 2021); thus, advice to lose weight requires im-
provements to enhance the quality of osteoarthritis care for
overweight and obese individuals.

The regression analyses suggest that healthcare quality was not
driven by participant demographic, social, or patient-reported

factors. Unadjusted models indicated that individuals report-
ing a higher KOOS-Sport score (signifying fewer functional
limitations) may be more likely to receive advice to exercise,
although this finding did not persist in adjusted analyses. These
results are in contrast to previous literature that determined that
older age, male sex, and lower education levels were associated
with lower odds of receiving recommended osteoarthritis care
(Glazier et al. 2003; King et al. 2020; Li et al. 2011). Additionally,
previous quality indicator surveys have reported that worse
patient-reported outcomes (e.g., pain and function) were asso-
ciated with higher odds of receiving recommended non-surgical
and non-pharmacological care (King et al. 2020; Li et al. 2011).
The current findings should be confirmed with a larger and
more diverse sample to determine whether there are potential
inequities in osteoarthritis care in the Maritimes.

Importantly, these findings should be interpreted with an un-
derstanding of the quality indicator criteria that may over- or
under-report pass rates. For instance, receiving advice to exercise
included a criterion of visiting a physiotherapist within the past
year, alluding to participation in supervised exercise. However,
other quality indicator surveys have analysed exercise and phys-
iotherapy separately (King et al. 2020). Therefore, our criteria may
over-report pass rates for advice to exercise because it encom-
passes both exercise and physiotherapy. Similarly, criteria de-
scriptors identify receiving care as seeing a specialist related to
each indicator (e.g., physiotherapist, dietician, occupational
therapist). Therefore, these criteria may be interpreted as
receiving a specialist referral, while other quality indicator sur-
veys separate advice (i.e., receiving information) from referral
(i.e., access to specialists) care processes (@sterds et al. 2013).
Adding patient-reported use of exercise or diet as a sensitivity
analysis may have captured more participants who underwent
exercise or weight loss, yet our criteria may still underestimate the
number of participants who received information related to these
quality indicators but did not pursue seeing a specialist or begin
an exercise or weight-loss programme. Finally, our conservative
eligibility criteria included participants who said ‘yes’, and
excluded those who said ‘maybe’, to having knee osteoarthritis.
Consequently, it is possible that we excluded participants who
had not yet received a formal diagnosis but who were experi-
encing symptoms and could potentially fulfil a clinical diagnosis
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TABLE 3 | Logistic regression models for advice to exercise and advice to lose weight, including demographic and social factors.

British Columbia Osteoarthritis criteria Sensitivity analysis
Independent n (received care)/n Unadjusted Adjusted OR n (received care)/n Unadjusted Adjusted OR
variable (needed care) OR (95% CI) (95% CI) (needed care) OR (95% CI) (95% CI)
Advice to exercise (n = 201 included in adjusted analysis)
Age, years — 0.98 (0.94, 1.02) 0.98 — 0.99 (0.95, 1.03) 0.99
(0.93, 1.03) (0.94, 1.04)
Sex (reference: Male)
Female 97/154 1.22(0.63, 2.35) 1.16 107/154 1.04 (0.51, 2.08) 0.98
(0.56, 2.43) (0.45, 2.12)
Male 28/47 1 1 33/47 1 1
Education (reference: High school diploma)
University 72/100 2.25(0.97, 5.21) 2.37 77/100 1.94 (0.81, 4.66) 2.04
degree (0.99, 5.66) (0.83, 5.04)
Trade 37/71 0.93(0.39, 2.17) 0.87 44/71 0.91 (0.38, 2.20) 0.93
certificate (0.36, 2.12) (0.37, 2.32)
High school 16/30 1 1 19/30 1 1
diploma

Employment (reference: Unemployed/retired)

Employed 51/80 1.16 (0.63, 2.14) 0.99 57/80 1.15 (0.60, 2.19) 1.06
(0.48, 2.04) (0.50, 2.25)
Retired for 15/23 1.24 (0.48, 3.20) 1.73 16/23 1.06 (0.40, 2.83) 1.51
medical (0.56, 5.31) (0.48, 4.81)
reasons
Unemployed/ 59/98 1 1 67/98 1 1
retired
Number of — 0.91 (0.76, 1.08) 0.87 — 0.90 (0.74, 1.07) 0.87
comorbidities (0.71, 1.07) (0.70, 1.06)
Advice to lose weight (n = 153 included in adjusted analysis)
Age, years — 0.96 (0.91, 1.01) 0.96 — 0.96 (0.91, 1.00) 0.96
(0.90, 1.02) (0.91, 1.01)
Sex (reference: Male)
Female 34/114 1.40 (0.60, 3.26) 1.29 41/114 1.11 (0.51, 2.39) 0.99
(0.53, 3.14) (0.44, 2.24)
Male 9/39 1 1 13/39 1 1
Education (reference: High school diploma)
University 18/61 1.20 (0.43, 3.32) 1.17 21/61 1.05 (0.40, 2.74) 1.07
degree (0.40, 3.44) (0.39, 2.94)
Trade 18/64 1.12 (0.40, 3.10) 0.94 24/64 1.20 (0.47, 3.09) 1.08
certificate (0.32, 2.73) (0.40, 2.91)
High school 7/27 1 1 9/27 1 1
diploma
Less than high 0/1 — — 0/1 — —
school

Employment (reference: Unemployed/retired)

Employed 20/64 1.49 (0.68, 3.25) 1.07 25/64 1.52 (0.73, 3.17) 1.10
(0.43, 2.68) (0.47, 2.58)
Retired for 8/25 1.54 (0.55, 4.26) 1.09 10/25 1.58 (0.60, 4.14) 1.05
medical (0.34, 3.47) (0.36, 3.12)
reasons
(Continues)
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TABLE 3 | (Continued)

British Columbia Osteoarthritis criteria

Sensitivity analysis

Independent n (received care)/n Unadjusted Adjusted OR n (received care)/n Unadjusted Adjusted OR

variable (needed care) OR (95% CI) (95% CI) (needed care) OR (95% CI) (95% CI)
Unemployed/ 15/64 1 19/64 1
retired

Number of — 1.09 (0.89, 1.34) 1.10 — 1.10 (0.90, 1.34) 1.11

comorbidities (0.88, 1.37) (0.90, 1.38)

Abbreviations: CI = confidence interval, OR = Odds ratio.

TABLE 4 | Logistic regression models for advice to exercise and advice to lose weight, including patient-reported factors.

British Columbia Osteoarthritis criteria

Sensitivity analysis

Independent
variable (95% CI)

Unadjusted OR

Adjusted OR
(95% CI)

Unadjusted OR

(95% CI)

Adjusted OR
(95% CI)

Advice to exercise (n = 171 included in adjusted analysis)

WOMAC 0.98 (0.96, 1.00)
KOOS-Sport 1.02 (1.00, 1.03)
ICOAP 1.01 (0.97, 1.05)
EQ-5D-5L 0.96 (0.84, 1.09)
Oxford Knee Score 1.02 (0.98, 1.06)

0.97 (0.94, 1.01)
1.02 (1.00, 1.03)
1.07 (0.99, 1.15)
1.04 (0.87, 1.25)
1.01 (0.93, 1.10)

Advice to lose weight (n = 119 included in adjusted analysis)

WOMAC 1.00 (0.98, 1.03)
KOOS-Sport 1.00 (0.98, 1.01)
ICOAP 1.04 (0.99, 1.09)
EQ-5D-5L 0.99 (0.86, 1.14)
Oxford Knee Score 0.97 (0.93, 1.02)

0.98 (0.94, 1.03)
1.01 (0.99, 1.02)
1.04 (0.96, 1.13)
0.91 (0.72, 1.14)
0.95 (0.86, 1.05)

0.99 (0.97, 1.01)
1.01 (0.99, 1.03)
1.01, 0.97, 1.06)
0.95 (0.83, 1.09)
1.02 (0.97, 1.06)

1.00 (0.98, 1.02)
1.00 (0.98, 1.01)
1.05 (1.00, 1.10)
0.99 (0.87, 1.13)
0.98 (0.93, 1.02)

1.00 (0.96, 1.04)
1.01 (1.00, 1.03)
1.06 (0.98, 1.14)
0.96 (0.80, 1.16)
1.02 (0.94, 1.11)

0.99 (0.95, 1.03)
1.00 (0.99, 1.02)
1.07 (0.99, 1.15)
0.90 (0.73, 1.11)
0.97 (0.89, 1.06)

Note: Bolded values indicate statistical significance at p < 0.05.
Abbreviations: CI = confidence interval, EQ-5D-5L = 5-level Euro-QOL 5-dimension questionnaire, ICOAP = Intermittent and Constant Osteoarthritis Pain
questionnaire, KOOS-Sport = Knee injury and Osteoarthritis Outcome Score, sport and recreation function sub-scale, OR = Odds ratio, WOMAC = Western Ontario and

McMaster Universities Osteoarthritis Index.

of knee osteoarthritis (National Institute for Health and Care
Excellence 2022), resulting in a lower proportion of individuals
who were eligible to receive care.

4.1 | Limitations

This study may be limited by the smaller sample size compared
with previous Canadian quality indicator analyses (Glazier
et al. 2003; King et al. 2020; Li et al. 2011). The relatively small
sample size may have limited the power for understanding the
factors associated with receiving care. However, our high survey
completion rate (85%) is similar to other recent quality indicator
surveys (Ingelsrud et al. 2020; Larmer et al. 2019; Oomen
etal. 2021), and is a strength of this study. Compared to the wider
Atlantic PATH population with self-reported osteoarthritis
(Kozey et al. 2023), the current sample was older but had a
comparable BMI, sex distribution, and comorbidity profile.
Additionally, the sample group included in this study provided
limited information on assessment of ambulatory and non-
ambulatory function, precluding detailed statistical analysis or
interpretation for these two quality indicators. Furthermore, this
study did not collect information from healthcare providers;

therefore, results and interpretation are limited to the patient
perspective of care received. However, patient-reported quality
indicator tools are the preferred approach for quality indicator
evaluations due to the discordance between patient and provider
perspectives (Jordan, Jinks, and Croft 2006), and the knowledge
gleaned from patient perceptions on care quality (ODsteras
et al. 2013). Finally, the survey was completed online, which may
disproportionately exclude individuals who are older, less
educated, or report a lower health status (Kelfve et al. 2020).

5 | Conclusions

In conclusion, these results suggest that the quality of osteoar-
thritis care in the Maritimes is sub-optimal, and over half of
individuals with mild-to-moderate knee osteoarthritis did not
receive recommended core treatments. Although healthcare
quality was not driven by patient demographic, social, or
patient-reported factors, an inclusive shift in management
strategies is needed to improve overall care for individuals with
mild-to-moderate knee osteoarthritis, and earlier healthcare
intervention is needed for this patient group. Quality indicators
should be routinely evaluated to determine whether clinical
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care aligns with current best practice guidelines and identify
areas for intervention in the care pathway.
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