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ABSTRACT
Purpose: To compare treatment utilisation for osteoarthritis (OA) and satisfaction with OA management between individuals
with and without comorbid metabolic conditions (e.g., diabetes, obesity, dyslipidaemia, hypertension).
Methods: Secondary analysis of a cross‐sectional international survey study (Italy, Russia, Sweden) on people ≥ 40 years old
with knee/hip OA. Metabolic comorbidity was self‐reported. We used direct standardisation with prevalence ratios and mixed‐
effect models to estimate the associations between comorbidity with treatment utilisation and satisfaction (score 0–100).
Results:We analysed 401 individuals (48% Sweden, 28% Italy, 24% Russia; 53% with ≥ 1 metabolic condition). Those with and
without comorbid metabolic conditions showed similar prevalence for first‐line interventions (exercise, education, and weight
management). Metabolically unhealthy individuals showed higher use of opioids (prevalence ratio [95% CI] 1.9 [1.3–2.4]),
antidepressants (1.8 [1.1–2.5]), corticosteroid injections (1.4 [1.0−1.8]), and homoeopathic products (2.1 [1.2–3.0]). Satisfaction
with care (adjusted difference: −3.9 [95% CI: −8.5 to 2.4]) and information received about treatments (−4.0 [−9.7 to 1.7]) were
similar.
Conclusions:While first‐line OA interventions were similarly used, those with metabolic conditions relied more on second‐line
and non‐recommended treatments, showing comparable satisfaction. More effort is needed to increase the adoption of lifestyle‐
focused treatments in OA and to minimise the use of less recommended options among individuals with metabolic
comorbidities.

1 | Introduction

Osteoarthritis (OA) and metabolic conditions, such as hyperten-
sion, type II diabetes, obesity, and dyslipidaemia (Saklayen 2018),

are among the top causes of disability worldwide and often co‐
exist (Zhuo et al. 2012). Their steadily increasing prevalence is
driven mainly by shared common risk factors, such as increased
sedentary behaviour and heightened dietary energy intake,
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resulting in weight gain and systemic low‐grade inflammation
(Furman et al. 2019). Moreover, there is growing evidence
regarding the existence of a distinctive metabolic OA phenotype
(Dell’Isola et al. 2016), where the combination of OA and meta-
bolic conditions can lead to a cycle of pain, physical disability,
weight gain, and muscle weakness.

Providing care for individuals with multimorbidity, such as in-
dividuals with OA and metabolic conditions, presents important
challenges for healthcare providers and service users. OA is
often wrongly perceived as a physiological ageing process and
could be mistreated or undertreated when other disabling con-
ditions are present (Basedow and Esterman 2015; Hagen
et al. 2016; Hunt et al. 2012; Oomen et al. 2022; Theis, Brady,
and Sacks 2019). Most healthcare systems are designed to treat
single conditions (Skou et al. 2022) and are not prepared to face
the complexity of shared decision‐making and prioritisation
arising from the coexistence of multiple conditions (Kuipers,
Nieboer, and Cramm 2021; Schuttner et al. 2022). This
complexity may lead both healthcare professionals and patients
to favour passive interventions over active ones, such as exercise
and education, which, despite being recommended as first‐line
interventions for both OA and metabolic diseases, are often
perceived as more time‐consuming and demanding (Teo
et al. 2020).

In addition, individuals living with OA and metabolic con-
ditions require more regular and frequent clinical encounters
involving different healthcare professionals, often at different
facilities, which can result in inconvenient, inefficient, and
unsatisfactory management (Bamm, Rosenbaum, and Wil-
kins 2013; Salisbury 2013). The increased burden of care
associated with multimorbidity can negatively impact the
satisfaction with OA management. On the other hand, it can
be interpreted as enhanced care and caution provided to in-
dividuals with multimorbidity, resulting in a higher perceived
level of satisfaction than those without comorbid conditions.
The level of satisfaction is also often recognised as a proxy
indicator for the appropriateness, efficacy, quality, and feasi-
bility of care with the potential to guide policymakers and
guidelines development (Rossettini et al. 2018). However, no
study has investigated whether metabolically unhealthy in-
dividuals receive different treatments for OA and whether
metabolic conditions can impact healthcare satisfaction with
OA management.

Thus, this study explored the association (i) between metabolic
conditions and OA treatment utilisation and between metabolic
conditions and satisfaction with OA care, which included (ii)
satisfaction with received OA treatments and (iii) satisfaction
with information about OA management from healthcare
professionals.

2 | Methods

2.1 | Study Design and Data Source

This is a secondary analysis of a cross‐sectional web‐based
survey study conducted in Italy, Sweden, and Russia between

December 2021 and June 2022, originally designed to explore
cross‐country OA management differences in adults with self‐
reported knee or hip OA (Battista et al. 2024).

These three countries were chosen as representatives of three
European regions: Mediterranean/Southern Europe (Italy),
Northern Europe (Sweden), and Eastern Europe (Russia). In
Italy, ethical approval was obtained from the Ethics Committee
for University Research (CERA: Comitato Etico per la Ricerca di
Ateneo), University of Genova (approval date: 15/06/2020;
CERA2020.07). In Sweden and Russia, formal ethical approvals
are not required for anonymous web‐based surveys that do not
collect personally identifiable data. The research was conducted
in respect of the Declaration of Helsinki (World Medical Asso-
ciation 2024). The survey was designed according to the ‘In-
ternational Handbook of Survey Methodology’ (Dillman, de
Leeuw, and Hox 2008) and reported following the ‘Strength-
ening the Reporting of Observational Studies in Epidemiology’
(STROBE) recommendations (Vandenbroucke et al. 2007). More
detailed information about the survey can be found in Sup-
porting Information S1 and in the original paper (Battista
et al. 2024).

The survey was divided into five sections: (I) demographic and
clinical data; (II) level of knowledge about different treatments
for OA management; (III) treatments performed and suggested;
(IV) expectations, beliefs and perceived barriers to OA man-
agement; (V) level of satisfaction with OA management.

Data for our study were retrieved from ‘Section 1’, where people
were asked for information about age, years lived with OA,
gender, education, comorbidities, pain, disability and country
where OA management was received, ‘Section 3’, and ‘Sec-
tion 5’. In particular, for comorbidities, participants were asked,
‘Are you having any of the following pathologies?’ providing five
predefined answers (i.e., High blood pressure, Cardiovascular
diseases, Diabetes, Pulmonary disease, Psychiatric disorders)
and an additional free text box. For the level of satisfaction with
OA management, participants were asked to indicate an integer
on a scale from 0 to 100 their levels of satisfaction (continuous
measure), where 0 corresponds to ‘Not satisfied at all’ and 100 to
‘Fully satisfied’. The questions for the two outcomes were
‘Could you indicate your overall level of satisfaction with the
treatment received for osteoarthritis?’ and ‘Could you indicate
your overall level of satisfaction with the information received
from the healthcare professionals for the treatment of osteoar-
thritis?’. Treatment utilisation was self‐reported via a multiple‐
choice question listing recommended and non‐recommended
treatments for OA, stating, ‘Indicate which of these treatments
you have taken to manage osteoarthritis’.

Different dissemination strategies were adopted in the various
countries. In Italy, the questionnaire was disseminated through
patients' association categories (ANMAR—National Rheumatic
Patient Association and AMAR Piemonte—Rheumatic Patient
Association Piemonte), social media outlets, words‐of‐mouth
among healthcare professionals, and ‘Livio Sciutto’ Founda-
tion. The questionnaire was disseminated in Sweden through
social media outlets and the Artrosportalen site. In Russia, the
questionnaire was integrated into the Moscow branch of the
Russian Rheumatological Association ‘Nadezhda’ newsletter.
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2.2 | Participants and Exposure

People aged 40 years or older with self‐reported knee or hip OA
who completed the survey were eligible for this study (Zhang
et al. 2010). To investigate the association between the presence
of metabolic conditions (exposure) and (i) treatment utilisation,
(ii) the perceived satisfaction with OA care, and (iii) the infor-
mation they received about OA management (outcomes), we
divided the population into two cohorts based on our exposure
variable (binary variable ‐ yes/no): in one cohort we selected
people with metabolic conditions and in the other people
without metabolic conditions. We defined people as ‘exposed’ if
they presented any of the following metabolic conditions: hy-
pertension, type II diabetes, obesity, or dyslipidaemia. Infor-
mation on the exposure was retrieved from Section 1 of the
survey. The conditions entered in the free box were indepen-
dently evaluated case by case by two researchers for possible
metabolic condition classification, with a third researcher
resolving any disputes. Obesity was defined as a Body Mass
Index (BMI) ≥ 30, computed from self‐reported weight and
height.

2.3 | Statistical Analysis

The sample's characteristics were described by exposure (with
or without metabolic conditions).

2.4 | Treatment Utilisation

To study the association between having one or more metabolic
condition(s) and treatment utilisation, we estimated the preva-
lence and the 95% confidence interval (CI) of individuals who
utilised a specific treatment separately for individuals with and
without metabolic conditions. We then compared the two
groups, computing each treatment's prevalence ratio and 95% CI
(prevalence OA and no metabolic conditions used as reference).
To allow comparison between groups, the prevalences were
adjusted for age, years lived with osteoarthritis, gender, most
affected joint, educational attainment and country, using the
direct standardisation technique (Fay and Feuer 1997). Values
in the prevalence ratio above 1 suggest higher prevalence in
people with metabolic conditions, while values between 0 and 1
suggest higher prevalence in people without.

2.5 | Satisfaction With OA Management

We developed two hierarchical models (Weitkunat and Wild-
ner 2002) to study the association between having one or more
metabolic condition(s) and the individuals' satisfaction with OA
management: (i) one with the perceived satisfaction with OA
care and (ii) with the information they received about OA
management. Both variables were handled as continuous vari-
ables (0 and 100). We used a mixed‐effect multiple linear
regression with a forced entry method for the variables selected
as confounders, with people nested within the country (i.e.
Sweden, Italy, Russia) and fitted as a random effect. The con-
founding variables age (continuous), years lived with OA

(continuous), gender (categorical: male, female, other), most
affected joint (categorical: knee, hip, knee and hip), and
educational attainment (categorical: primary education, sec-
ondary education, upper secondary education) were fitted as
fixed effects. We used the Restricted Maximum Likelihood
approach (REML) for the parameter estimation. The multi-
collinearity test reported a low correlation between variables in
terms of the generalised variance inflation factor. Assumptions
for the linear mixed effect model were not significantly violated.
Associations between the presence of metabolic condition(s)
(exposure) and satisfaction with the healthcare experience in
OA care (outcome) were reported as the regression estimated
betas (and their respective 95% CIs) representing the estimated
difference in the mean satisfaction level for individuals with
metabolic condition(s) compared to those without. In our
model, positive beta suggests that, on average, individuals with
metabolic condition(s) tend to report higher satisfaction levels.
In comparison, a negative beta implies lower satisfaction levels
for individuals with metabolic condition(s). These estimates
were adjusted to reflect the influence of other variables in the
model. We also report the intraclass correlation coefficient
(ICC) and the R2 to describe the model fit.

Given the differences in healthcare delivery for OA across
different countries (Battista et al. 2024), which can influence
patient satisfaction with the healthcare experience, we con-
ducted a sensitivity analysis stratifying the model by country.
Thus, we ran three multiple linear regressions for each country
with variables fitted as fixed effects.

3 | Results

3.1 | Patients Characteristics

We collected surveys from 401 people with knee or hip OA and
40 years or older (Table 1). Sweden was the most represented
country, with 48% (193) of participants, followed by Italy (28%,
111 participants) and Russia (24%, 97 participants). About half
of the included individuals, 215 (54%), had at least one meta-
bolic condition. Socio‐demographic characteristics between
people with and without metabolic condition(s) were similar.
Individuals with at least one metabolic condition were, on
average, older (62 vs. 57 years old), had more often knee OA
(82% vs. 62%) and had lower educational attainment (51% vs.
61% with an upper secondary education). Pain intensity and
disability (both 0–100) were similar between groups. Boxplots of
the actual values of satisfaction with OA care and satisfaction
with information received from healthcare professionals
regarding OA management are reported in Figure 1.

3.2 | Treatment Utilisation

Previous use of opioids (standardised prevalence ratio [95% CI]
of 1.9 [1.3–2.4]), antidepressants (1.8 [1.1–2.5]), corticosteroid
injections (1.4 [1.0–1.8]), and homoeopathic products (2.1 [1.2–
3.0]) was higher in individuals with metabolic conditions
compared to those without these conditions when direct
standardised prevalence ratios were computed (Figure 2). The

3 of 10

 15570681, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.70058 by T
est, W

iley O
nline L

ibrary on [28/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



TABLE 1 | Descriptive statistics.

Individuals with OA and
without metabolic conditionsa

(N = 186)

Individuals with OA and
metabolic conditionsa

(N = 215)
Overall
(N = 401)

Age

Mean (SD) 57.3 (9.4) 61.8 (9.6) 59.7 (9.8)

Years of OA

Mean (SD) 7.8 (7.6) 8.8 (7.3) 8.3 (7.5)

Gender

Male 43 (23.1%) 44 (19.5%) 85 (21.2%)

Female 143 (76.9%) 171 (79.5%) 314 (78.3%)

Other 0 (0%) 2 (0.9%) 2 (0.5%)

Educational attainment

Primary education 12 (6.5%) 31 (14.4%) 43 (10.7%)

Secondary education 61 (32.8%) 75 (34.9%) 136 (33.9%)

Upper secondary education 113 (60.8%) 109 (50.7%) 222 (55.4%)

Most affected joint

Hip 71 (38.2%) 38 (17.7%) 109 (27.2%)

Knee 70 (37.6%) 105 (48.8%) 175 (43.6%)

Hip and knee 45 (24.2%) 72 (33.5%) 117 (29.2%)

Country

Italy 56 (30.1%) 55 (25.6%) 111 (27.7%)

Sweden 90 (48.4%) 103 (47.9%) 193 (48.1%)

Russia 40 (21.5%) 57 (26.5%) 97 (24.2%)

Pain intensity (0–100)

Mean (SD) 58.6 (22.0) 61.3 (22.4) 60.0 (22.2)

Disability intensity (0–100)

Mean (SD) 62.8 (22.7) 67.0 (23.1) 65.0 (23.0)

Overall satisfaction with OA care (0–100)

Mean (SD) 50.7 (30.2) 47.1 (28.5) 48.9 (29.3)

Overall satisfaction with information received about OA management (0–100)

Mean (SD) 49.3 (26.6) 46.5 (28.5) 47.8 (27.6)

Treatment prevalence

Antidepressants 14 (7.2%) 23 (11.1%) 37 (9.2%)

Corticosteroid injection 54 (27.8%) 78 (37.7%) 132 (32.9%)

Education programs 186 (95.9%) 195 (94.2%) 381 (95.0%)

Electric physical therapy 48 (24.7%) 50 (24.2%) 98 (24.4%)

Exercise 141 (72.7%) 157 (75.8%) 298 (74.3%)

Homoeopathy 8 (4.1%) 16 (7.7%) 24 (6.0%)

Hyaluronic acid injection 41 (21.1%) 40 (19.3%) 81 (20.2%)

Manual therapy 73 (37.6%) 63 (30.4%) 136 (33.9%)

Natural therapy 38 (19.6%) 34 (16.4%) 72 (18.0%)

NSAIDs 108 (55.7%) 114 (55.1%) 222 (55.4%)

Opioids 18 (9.3%) 34 (16.4%) 52 (13.0%)

Orthosis 87 (44.8%) 91 (44.0%) 178 (44.4%)

Other physical therapies 105 (54.1%) 128 (61.8%) 233 (58.1%)
(Continues)
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other treatment modalities showed similar prevalence across
groups, with education programs (standardised prevalence of
96% vs. 95% in individuals with OA and OA þ metabolic con-
ditions, respectively), weight management (83% vs. 76%), and
exercise (72% vs. 77) being the most common.

3.3 | Satisfaction

There was no association between metabolic condition(s) and
satisfaction with OA care (adjusted difference of −3.1 [95% CI:
−8.5; 2.4]) or satisfaction with information received from
healthcare professionals regarding OA management (−4.0 [95%
CI: −9.7; 1.7]). The ICC suggested a relatively low level of

agreement in the perceived satisfaction among the individuals
within the same country (0.13 for satisfaction in OA care and
0.12 for satisfaction in the information received). The R2 value of
our models showed that all the factors that we selected and used
in the models explained approximately 11.6% of the total vari-
ance in the satisfaction levels with OA care and 13.5% in the
satisfaction with the information received. More details about
the regression results of the main analysis are reported in
Table 2. The stratified analysis between countries confirmed the
main analysis results, which did not detect an association be-
tween metabolic condition(s) and satisfaction with OA care or
information received from healthcare professionals regarding
OA management. More details about regression results of the
sensitivity analysis are reported in Supporting Information S1:
Table S1.

TABLE 1 | (Continued)

Individuals with OA and
without metabolic conditionsa

(N = 186)

Individuals with OA and
metabolic conditionsa

(N = 215)
Overall
(N = 401)

Acetaminophen (paracetamol) 60 (30.9%) 66 (31.9%) 126 (31.4%)

Surgery 33 (17.0%) 32 (15.5%) 65 (16.2%)

Weight management 158 (81.4%) 157 (75.8%) 315 (78.6%)
Abbreviations: OA, osteoarthritis; SD, standard deviation.
aindividuals are considered with metabolic conditions if they reported at least one of the following conditions: hypertension, type II diabetes, obesity, or dyslipidaemia.

FIGURE 1 | Box plot stratified by exposure (having at least one metabolic condition) for the distribution of (A) level of satisfaction with
osteoarthritis (OA) care and (B) level of satisfaction with information received from healthcare professionals (HP) for OA treatments.
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4 | Discussion

This study explored the association between metabolic condi-
tions, treatment utilisation for OA, and perceived satisfaction
with OA management across three European countries. Our
findings suggest that individuals with and without metabolic
conditions have a similar prevalence in the utilisation of first‐
line interventions for OA, such as exercise, education, and
weight management. However, individuals with metabolic
conditions tended to rely more on second‐line optional in-
terventions, including opioids, corticosteroid injections, and
antidepressants, as well as non‐recommended treatments such
as homoeopathic products. Despite these treatment utilisation
differences, they reported similar satisfaction with OA
management.

Second‐line treatments and medications can be expected to be
more commonly used by people with multimorbidity, as first‐
line treatments tend to have reduced effectiveness on symp-
toms compared to metabolically healthy individuals (Andrea
et al. 2024; Pihl et al. 2021), and some national and international
clinical guidelines conditionally recommend them (Bannuru
et al. 2019; Kolasinski et al. 2020; Moseng et al. 2024; National
Clinical Guidelines Centre 2022). However, since not all in-
dividuals reported receiving first‐line treatments, more efforts
might be needed to engage a larger number of individuals with
OA and metabolic conditions in treatments that promote life-
style changes, as they are the ones who could benefit the most.
Moreover, developing more effective and personalised first‐line
intervention programmes for individuals with OA and meta-
bolic conditions involving specialists in OA and metabolic
health management could reduce the use of second‐line treat-
ments, reducing the adverse events associated with pharmaco-
logical treatments.

Further consideration must be given to the potential side effects
and risk‐benefits of opioids, antidepressants, and corticosteroids,
as our study indicates that these are more prevalent in in-
dividuals with OA and metabolic conditions. Despite opioids
being thought to have a safer cardiovascular profile than NSAIDs
and to have low effectiveness for OA pain, there is strong evi-
dence indicating an increased risk of side effects, withdrawal
symptoms, and other adverse events that result in serious health
consequences when used for OA compared to placebo treatments
(Costa et al. 2014; Megale et al. 2018). The low risk‐benefit has
led the medical and scientific community to question its actual
usefulness, prompting some international clinical guidelines to
advise against the use of oral or transdermal opioids for OA pain
management (Bannuru et al. 2019). Antidepressants tend to be
conditionally recommended by guidelines, although they are not
as effective (Ferreira et al. 2023; Stannard and Wilkinson 2023).
Moreover, a systematic review with meta‐analysis on the adverse
effects of antidepressants for chronic pain revealed an increased
risk of side effects against placebo, although, compared with
opioids, they more rarely lead to serious adverse events, partic-
ularly in the case of low dosages (Riediger et al. 2017). However,
some of the most common adverse events, such as dizziness,
palpitations, and drowsiness, could increase the already signifi-
cant barriers to physical activity in individuals with OA and
metabolic conditions (Armstrong, Colberg, and Sigal 2023;
Baillot et al. 2021; McIntosh, Hunter, and Royce 2016; Metsios
et al. 2023). Long‐term corticosteroid injections also have po-
tential complications, especially when used repeatedly over a
short time, such as tissue atrophy, calcification, sepsis, acceler-
ation of cartilage damage, vascular necrosis, and haematoma
(Kompel et al. 2019; Stone, Malanga, and Capella 2021). There-
fore, opioids, antidepressants, and corticosteroids for OA may
not always be appropriate for individuals with multimorbidity
and their prescription should be discouraged, even if first‐line

FIGURE 2 | Prevalence of treatment utilisation (in %) by exposure (having at least one metabolic condition) and prevalence ratio. Standardised
prevalences are expressed as percentages with 95% confidence interval. Prevalence ratios between 0 and 1 suggest higher prevalence in
individuals without metabolic conditions, whereas prevalence ratios bigger than 1 suggest higher prevalence in individuals with metabolic
conditions. Prevalences and prevalence ratios are adjusted for age, year lived with OA, gender, country, and most affected joint and education
attainment.

6 of 10 Musculoskeletal Care, 2025

 15570681, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.70058 by T
est, W

iley O
nline L

ibrary on [28/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



treatments fail to provide adequate relief or if the individual's
risk profile makes NSAIDs unsuitable (Bannuru et al. 2019).

The similar level of satisfaction with the management of OA
between individuals with and without metabolic conditions can
be explained by the trade‐off between the positive effect of
increased attention and more comprehensive care by health
professionals for individuals with multimorbidity and the
negative effect of increased health care burden for individuals
associated with multimorbidity. This is highlighted by the
similar prevalence of first‐line treatments such as exercise, ed-
ucation and weight management, but higher prevalence of
second‐line treatments, non‐recommended treatments and even
alternative medicine treatments in metabolically unhealthy in-
dividuals. Higashi et al. (Higashi et al. 2007) offered a similar
explanation for the association between better quality of care
and increased coexisting long‐term conditions, interpreting
their results with the increased attention received by people
with multimorbidity. This phenomenon can result in dispensing
more treatments that may increase satisfaction with care, as
may have happened in our study.

Another explanation for the similar level of satisfaction arises
from the experiences of individuals with multimorbidity who
may undergo shifts in their self‐assessment of quality of life due

to long‐term conditions (Ilie et al. 2019). Response shift refers to
changes in an individual's self‐assessment of a specific construct
due to (a) alterations in the internal standards used for mea-
surement (referred to as scale recalibration in psychometric
contexts); (b) shifts in values, affecting the importance attrib-
uted to different aspects of the target construct; or (c) reinter-
pretation or reconceptualisation of the target construct itself. In
our context, individuals with multimorbidity may have adjusted
their evaluation of satisfaction with care received due to
changes in internal standards, values, or a deeper understanding
of the quality of life and expectations for future health (Vanier
et al. 2021).

Notably, we also observed great variability in the perceived
satisfaction between countries (43.4/49.8 in Italy, 32.5/37.4 in
Sweden and 23.6/30.5 in Russia for satisfaction with OA care/
information received) and between people within each country
(a low ICC of 0.13/0.12 in the main analysis for satisfaction with
OA care/information received). This result suggests that apart
from substantial variability between countries, which may
represent differences in healthcare systems, a significant portion
of the variability could be attributed to factors within each
country, such as geographic location (urban vs. rural, rich vs.
poor) and individual healthcare providers (Batbaatar et al. 2017;
Rossettini et al. 2018).

TABLE 2 | Regression results for the main analysis.

Regression parameters (estimate [95% CI]) Satisfaction with OA care
Satisfaction with information received

for OA management
(Intercept) 33.1 (10.5–55.8) 39.2 (15.8–62.7)

Metabolic conditionsa −3.1 (−8.5–2.4) −4.0 (−9.7–1.7)

Education

Primary (Reference category)

Secondary 1.7 (−7.6–11.0) 1.3 (−8.4–11.0)

Upper secondary 1.6 (−7.6–10.9) 0.2 (−9.5–10.0)

Gender

Man (Reference category)

Woman −4.3 (−11.2–2.6) −9.2 (−16.5–−1.9)

Other −5.3 (−42.3–31.7) −17.0 (−55.9–21.9)

Joint

Hip (Reference category)

Knee 3.1 (−3.4–9.6) −0.1 (−7.0–6.7)

Hip and knee 1.3 (−6.0–8.4) −1.2 (−8.8–6.3)

Age 0.3 (−0.0–0.6) 0.3 (−0.0–0.6)

Years of OA 0.1 (−0.2–0.5) 0.2 (−0.2–0.5)

Model statistics

Adjusted ICC 0.13 0.12

Random intercept estimates for countries

Italy 43.4 49.8

Sweden 32.5 37.4

Russia 23.6 30.5
Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient; OA, osteoarthritis.
aindividuals are considered with metabolic conditions if they reported at least one of the following conditions: hypertension, type II diabetes, obesity, or dyslipidaemia.
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Some limitations of this study need to be acknowledged.
Because of the cross‐sectional design, we cannot establish
causality between metabolic conditions, treatment utilisation,
and different levels of satisfaction in OA management. We also
did not know at what point of the treatment path people were
included in the study. Moreover, since we used an online
voluntary survey without a computed response rate, a sam-
pling bias and a classification bias may have been introduced.
The former may have led us to an unrepresentative sample of
the population due to a substantial difference between re-
sponders and non‐responders. The latter may have led us to
select people without OA or to misclassify those exposed or
unexposed to metabolic conditions due to the self‐reporting
nature of the data collected. A second limitation comes from
the outcomes used for the analyses. For treatment utilisation,
self‐reported data may be inaccurate due to recall bias. Addi-
tionally, we did not collect information on whether and how
treatments such as exercise were adapted to the presence of
metabolic comorbidities. Moreover, assessing satisfaction with
OA management using a single score may be insufficient as
satisfaction is a multidimensional construct. People could an-
chor their satisfaction, for instance, to the outcome of an
intervention, the appropriateness of treatments, the pleasant-
ness of healthcare staff, or the cleaning of facilities. Nonethe-
less, single overall scores in questionnaires are widely used
both in the research and in the evaluation of health systems
and are used to improve the healthcare experience (Friedel
et al. 2023).

On the other hand, the generalisability of our results benefited
from the cross‐national design incorporating data from three
European countries that are representative of three major Eu-
ropean areas. Furthermore, the big difference in variance that
we saw in the level of satisfaction between countries and within
countries provided interesting insights for further study to
improve our understanding of the whole OA management
experience in people with metabolic conditions. Further longi-
tudinal data on the frequency, dosages and adaptation of
treatments for OA, including first‐line interventions, in people
with metabolic conditions may provide further insight into the
impact of metabolic health on OA management.

5 | Conclusions

Individuals with OA and metabolic conditions received opi-
oids, corticosteroid injections, antidepressants, and homoeo-
pathy more often than metabolically healthy OA individuals,
while first‐line interventions were provided similarly in both
groups. This may be due to the reduced effectiveness of first‐
line treatments, leading to the search for alternative solutions.
Nonetheless, satisfaction levels were similar between groups,
likely due to the balance between increased attention and
comprehensive care, and the negative impact of a higher
healthcare burden. Greater efforts may be needed to engage
individuals with OA and metabolic conditions in lifestyle
interventions whilst reducing the reliance on treatments with
a worse risk‐benefit ratio and developing more effective per-
sonalised programmes focused on exercise, education, and
weight management.

Author Contributions

All authors significantly contributed to the study's conception, design,
data analysis, manuscript writing, revision, and approval for publica-
tion. They are all accountable for ensuring the work's accuracy and
integrity and addressing any concerns related to it.

Acknowledgements

We extend our gratitude to all individuals whose data were included in
this study. We would also like to express our appreciation to the
ANMAR ‐ National Rheumatic Patient Association, the AMAR
Piemonte—Rheumatic Patient Association Piemonte, the ‘Livio Sciutto’
Foundation, and the Russian Rheumatological Association ‘Nadezhda’
for helping us disseminate the questionnaire.

Ethics

In Italy, ethical approval was obtained from the Ethics Committee for
University Research (CERA: Comitato Etico per la Ricerca di Ateneo),
University of Genova (approval date: 15/06/2020; CERA2020.07). In
Sweden and Russia, no Ethics Committee approvals were necessary.
This study was reported according to the ‘Strengthening the Reporting
of Observational Studies in Epidemiology’ (STROBE) recommendations
(Vandenbroucke et al. 2007).

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The dataset used and analysed during the current study is available from
the corresponding author on reasonable request.

References

Andrea, D., V. Johanna, T. Aleksandra, et al. 2024. “The Coexistence of
Diabetes, Hypertension and Obesity Is Associated With Worse Pain
Outcomes Following Exercise for Osteoarthritis: A Cohort Study on
80,893 Patients.” Osteoarthritis and Cartilage 0, no. 0. https://doi.org/10.
1016/j.joca.2024.05.005.

Armstrong, M., S. R. Colberg, and R. J. Sigal. 2023. “Where to Start?
Physical Assessment, Readiness, and Exercise Recommendations for
People With Type 1 or Type 2 Diabetes.” Diabetes Spectrum: A Publi-
cation of the American Diabetes Association 36, no. 2: 105–113. https://
doi.org/10.2337/dsi22‐0016.

Baillot, A., S. Chenail, N. Barros Polita, et al. 2021. “Physical Activity
Motives, Barriers, and Preferences in People With Obesity: A Systematic
Review.” PLoS One 16, no. 6: e0253114. https://doi.org/10.1371/journal.
pone.0253114.

Bamm, E. L., P. Rosenbaum, and S. Wilkins. 2013. “Is Health Related
Quality of Life of People Living With Chronic Conditions Related to
Patient Satisfaction With Care?” Disability & Rehabilitation 35, no. 9:
766–774. https://doi.org/10.3109/09638288.2012.707746.

Bannuru, R. R., M. C. Osani, E. E. Vaysbrot, et al. 2019. “OARSI
Guidelines for the Non‐Surgical Management of Knee, Hip, and Poly-
articular Osteoarthritis.” Osteoarthritis and Cartilage 27, no. 11: 1578–
1589. https://doi.org/10.1016/j.joca.2019.06.011.

Basedow, M., and A. Esterman. 2015. “Assessing Appropriateness of
Osteoarthritis Care Using Quality Indicators: A Systematic Review.”
Journal of Evaluation in Clinical Practice 21, no. 5: 782–789. https://doi.
org/10.1111/jep.12402.

Batbaatar, E., J. Dorjdagva, A. Luvsannyam, M. M. Savino, and P.
Amenta. 2017. “Determinants of Patient Satisfaction: A Systematic

8 of 10 Musculoskeletal Care, 2025

 15570681, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.70058 by T
est, W

iley O
nline L

ibrary on [28/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.joca.2024.05.005
https://doi.org/10.1016/j.joca.2024.05.005
https://doi.org/10.2337/dsi22-0016
https://doi.org/10.2337/dsi22-0016
https://doi.org/10.1371/journal.pone.0253114
https://doi.org/10.1371/journal.pone.0253114
https://doi.org/10.3109/09638288.2012.707746
https://doi.org/10.1016/j.joca.2019.06.011
https://doi.org/10.1111/jep.12402
https://doi.org/10.1111/jep.12402


Review.” Perspectives in Public Health 137, no. 2: 89–101. https://doi.org/
10.1177/1757913916634136.

Battista, S., F. Recenti, B. Giardulli, et al. 2024. “Geographical Differ-
ences in the Perspective of Osteoarthritis Care Management: A Cross‐
Sectional Study in Italy, Sweden and Russia.” Musculoskeletal Care 22,
no. 3: e1934. https://doi.org/10.1002/msc.1934.

Costa, B. R. da, E. Nüesch, R. Kasteler, et al. 2014. “Oral or Transdermal
Opioids for Osteoarthritis of the Knee or Hip.” Cochrane Database of
Systematic Reviews 9. https://doi.org/10.1002/14651858.CD003115.pub4.

Dell’Isola, A., R. Allan, S. L. Smith, S. S. P. Marreiros, and M. Steultjens.
2016. “Identification of Clinical Phenotypes in Knee Osteoarthritis: A
Systematic Review of the Literature.” BMC Musculoskeletal Disorders 17,
no. 1: 425. https://doi.org/10.1186/s12891‐016‐1286‐2.

Dillman, D., E. D. de Leeuw, and J. Hox. 2008. International Handbook
of Survey Methodology. 1st ed. New York: Taylor and Francis Group.
https://doi.org/10.4324/9780203843123.

Fay, M. P., and E. J. Feuer. 1997. “Confidence Intervals for Directly
Standardized Rates: A Method Based on the Gamma Distribution.”
Statistics in Medicine 16, no. 7: 791–801. https://doi.org/10.1002/(SICI)
1097‐0258(19970415)16:7<791::AID‐SIM500>3.0.CO;2‐#.

Ferreira, G. E., C. Abdel‐Shaheed, M. Underwood, et al. 2023. “Efficacy,
Safety, and Tolerability of Antidepressants for Pain in Adults: Overview
of Systematic Reviews.” BMJ 380: e072415. https://doi.org/10.1136/bmj‐
2022‐072415.

Friedel, A. L., S. Siegel, C. F. Kirstein, et al. 2023. “Measuring Patient
Experience and Patient Satisfaction—How Are We Doing it and Why
Does it Matter? A Comparison of European and U.S. American Ap-
proaches.” Healthcare 11, no. 6: 797. https://doi.org/10.3390/healthcare
11060797.

Furman, D., J. Campisi, E. Verdin, et al. 2019. “Chronic Inflammation in
the Etiology of Disease Across the Life Span.” Nature Medicine 25, no.
12: 1822–1832. https://doi.org/10.1038/s41591‐019‐0675‐0.

Hagen, K. B., G. Smedslund, N. Østerås, and G. Jamtvedt. 2016. “Quality
of Community‐Based Osteoarthritis Care: A Systematic Review and
Meta‐Analysis.” Arthritis Care & Research 68, no. 10: 1443–1452. https://
doi.org/10.1002/acr.22891.

Higashi, T., N. S. Wenger, J. L. Adams, et al. 2007. “Relationship Be-
tween Number of Medical Conditions and Quality of Care.” New En-
gland Journal of Medicine 356, no. 24: 2496–2504. https://doi.org/10.
1056/NEJMsa066253.

Hunt, T. D., S. A. Ramanathan, N. A. Hannaford, et al. 2012. “CareTrack
Australia: Assessing the Appropriateness of Adult Healthcare: Protocol
for a Retrospective Medical Record Review.” BMJ Open 2, no. 1:
e000665. https://doi.org/10.1136/bmjopen‐2011‐000665.

Ilie, G., J. Bradfield, L. Moodie, et al. 2019. “The Role of Response‐Shift
in Studies Assessing Quality of Life Outcomes Among Cancer Patients:
A Systematic Review.” Frontiers in Oncology 9. https://doi.org/10.3389/
fonc.2019.00783.

Kolasinski, S. L., T. Neogi, M. C. Hochberg, et al. 2020. “2019 American
College of Rheumatology/Arthritis Foundation Guideline for the Man-
agement of Osteoarthritis of the Hand, Hip, and Knee.” Arthritis Care &
Research 72, no. 2: 149–162. https://doi.org/10.1002/acr.24131.

Kompel, A. J., F. W. Roemer, A. M. Murakami, L. E. Diaz, M. D. Crema,
and A. Guermazi. 2019. “Intra‐Articular Corticosteroid Injections in the
Hip and Knee: Perhaps Not as Safe as We Thought?” Radiology 293, no.
3: 656–663. https://doi.org/10.1148/radiol.2019190341.

Kuipers, S. J., A. P. Nieboer, and J. M. Cramm. 2021. “Easier Said Than
Done: Healthcare Professionals’ Barriers to the Provision of Patient‐
Centered Primary Care to Patients With Multimorbidity.” Interna-
tional Journal of Environmental Research and Public Health 18, no. 11:
6057. https://doi.org/10.3390/ijerph18116057.

McIntosh, T., D. J. Hunter, and S. Royce. 2016. “Barriers to Physical
Activity in Obese Adults: A Rapid Evidence Assessment.” Journal of
Research in Nursing 21, no. 4: 271–287. https://doi.org/10.1177/
1744987116647762.

Megale, R. Z., L. A. Deveza, F. M. Blyth, et al. 2018. “Efficacy and Safety
of Oral and Transdermal Opioid Analgesics for Musculoskeletal Pain in
Older Adults: A Systematic Review of Randomized, Placebo‐Controlled
Trials.” Journal of Pain 19, no. 5: 475.e1–475.e24. https://doi.org/10.
1016/j.jpain.2017.12.001.

Metsios, G. S., S. A. M. Fenton, K. Tzika, et al. The IMPACT‐RMD
Consortium. 2023. “Barriers and Facilitators for Physical Activity in
Rheumatic and Musculoskeletal Disease: A European‐Based Survey.”
Clinical Rheumatology 42, no. 7: 1897–1902. https://doi.org/10.1007/
s10067‐023‐06518‐7.

Moseng, T., T. P. M. V. Vlieland, S. Battista, et al. 2024. “EULAR Rec-
ommendations for the Non‐pharmacological Core Management of Hip
and Knee Osteoarthritis: 2023 Update.” Annals of the Rheumatic Dis-
eases 83, no. 6: 730–740. https://doi.org/10.1136/ard‐2023‐225041.

National Clinical Guidelines Centre. 2022. Osteoarthritis in over 16s:
Diagnosis and Management.

Oomen, J. M. H., Y. a. S. Peters, C. H. van den Ende, et al. 2022. “Quality
of Knee Osteoarthritis Care in the Netherlands: A Survey on the
Perspective of People With Osteoarthritis.” BMC Health Services
Research 22, no. 1: 631. https://doi.org/10.1186/s12913‐022‐08014‐1.

Pihl, K., E. M. Roos, R. S. Taylor, D. T. Grønne, and S. T. Skou. 2021.
“Associations Between Comorbidities and Immediate and One‐Year
Outcomes Following Supervised Exercise Therapy and Patient Educa-
tion – A Cohort Study of 24,513 Individuals With Knee or Hip Osteo-
arthritis.” Osteoarthritis and Cartilage 29, no. 1: 39–49. https://doi.org/
10.1016/j.joca.2020.11.001.

Riediger, C., T. Schuster, K. Barlinn, S. Maier, J. Weitz, and T. Siep-
mann. 2017. “Adverse Effects of Antidepressants for Chronic Pain: A
Systematic Review and Meta‐Analysis.” Frontiers in Neurology 8: 307.
https://doi.org/10.3389/fneur.2017.00307.

Rossettini, G., T.M. Latini, A. Palese, et al. 2018. “Determinants of Patient
Satisfaction in Outpatient Musculoskeletal Physiotherapy: A Systematic,
Qualitative Meta‐Summary, and Meta‐Synthesis.” Disability & Rehabili-
tation 0, no. 0: 1–13. https://doi.org/10.1080/09638288.2018.1501102.

Saklayen, M. G. 2018. “The Global Epidemic of the Metabolic Syn-
drome.” Current Hypertension Reports 20, no. 2: 12. https://doi.org/10.
1007/s11906‐018‐0812‐z.

Salisbury, C. 2013. “Multimorbidity: Time for Action Rather Than
Words.” British Journal of General Practice 63, no. 607: 64–65. https://
doi.org/10.3399/bjgp13X661020.

Schuttner, L., S.Hockett Sherlock, C. E. Simons, et al. 2022. “MyGoalsAre
Not Their Goals: Barriers and Facilitators to Delivery of Patient‐Centered
Care for Patients With Multimorbidity.” Journal of General Internal
Medicine 37, no. 16: 4189–4196. https://doi.org/10.1007/s11606‐022‐
07533‐1.

Skou, S. T., F. S. Mair, M. Fortin, et al. 2022. “Multimorbidity.” Nature
Reviews Disease Primers 8, no. 1: 48. https://doi.org/10.1038/s41572‐022‐
00376‐4.

Stannard, C., and C. Wilkinson. 2023. “Rethinking Use of Medicines for
Chronic Pain.” BMJ 380: p170. https://doi.org/10.1136/bmj.p170.

Stone, S., G. A. Malanga, and T. Capella. 2021. “Corticosteroids: Review
of the History, the Effectiveness, and Adverse Effects in the Treatment
of Joint Pain.” supplement, Pain Physician 24, no. S1: S233–S246.

Teo, P. L., K. L. Bennell, B. J. Lawford, T. Egerton, K. S. Dziedzic, and
R. S. Hinman. 2020. “Physiotherapists May Improve Management of
Knee Osteoarthritis Through Greater Psychosocial Focus, Being Proac-
tive With Advice, and Offering Longer‐Term Reviews: A Qualitative

9 of 10

 15570681, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.70058 by T
est, W

iley O
nline L

ibrary on [28/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1177/1757913916634136
https://doi.org/10.1177/1757913916634136
https://doi.org/10.1002/msc.1934
https://doi.org/10.1002/14651858.CD003115.pub4
https://doi.org/10.1186/s12891-016-1286-2
https://doi.org/10.4324/9780203843123
https://doi.org/10.1002/%28SICI%291097-0258%2819970415%2916:7%3C791::AID-SIM500%3E3.0.CO;2-%23
https://doi.org/10.1002/%28SICI%291097-0258%2819970415%2916:7%3C791::AID-SIM500%3E3.0.CO;2-%23
https://doi.org/10.1136/bmj-2022-072415
https://doi.org/10.1136/bmj-2022-072415
https://doi.org/10.3390/healthcare11060797
https://doi.org/10.3390/healthcare11060797
https://doi.org/10.1038/s41591-019-0675-0
https://doi.org/10.1002/acr.22891
https://doi.org/10.1002/acr.22891
https://doi.org/10.1056/NEJMsa066253
https://doi.org/10.1056/NEJMsa066253
https://doi.org/10.1136/bmjopen-2011-000665
https://doi.org/10.3389/fonc.2019.00783
https://doi.org/10.3389/fonc.2019.00783
https://doi.org/10.1002/acr.24131
https://doi.org/10.1148/radiol.2019190341
https://doi.org/10.3390/ijerph18116057
https://doi.org/10.1177/1744987116647762
https://doi.org/10.1177/1744987116647762
https://doi.org/10.1016/j.jpain.2017.12.001
https://doi.org/10.1016/j.jpain.2017.12.001
https://doi.org/10.1007/s10067-023-06518-7
https://doi.org/10.1007/s10067-023-06518-7
https://doi.org/10.1136/ard-2023-225041
https://doi.org/10.1186/s12913-022-08014-1
https://doi.org/10.1016/j.joca.2020.11.001
https://doi.org/10.1016/j.joca.2020.11.001
https://doi.org/10.3389/fneur.2017.00307
https://doi.org/10.1080/09638288.2018.1501102
https://doi.org/10.1007/s11906-018-0812-z
https://doi.org/10.1007/s11906-018-0812-z
https://doi.org/10.3399/bjgp13X661020
https://doi.org/10.3399/bjgp13X661020
https://doi.org/10.1007/s11606-022-07533-1
https://doi.org/10.1007/s11606-022-07533-1
https://doi.org/10.1038/s41572-022-00376-4
https://doi.org/10.1038/s41572-022-00376-4
https://doi.org/10.1136/bmj.p170


Study.” Journal of Physiotherapy 66, no. 4: 256–265. https://doi.org/10.
1016/j.jphys.2020.09.005.

Theis, K. A., T. J. Brady, and J. J. Sacks. 2019. “Where Have All the
Patients Gone? Profile of US Adults Who Report Doctor‐Diagnosed
Arthritis but Are Not Being Treated.” Journal of Clinical Rheuma-
tology: Practical Reports on Rheumatic & Musculoskeletal Diseases 25, no.
8: 341–347. https://doi.org/10.1097/RHU.0000000000000896.

Vandenbroucke, J. P., E. Von Elm, D. G. Altman, et al. 2007.
“Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE): Explanation and Elaboration.” PLoS Medicine 4, no. 10:
1628–1654. https://doi.org/10.1371/journal.pmed.0040297.

Vanier, A., F. Oort, L. McClimans, et al. 2021. “Response Shift in
Patient‐Reported Outcomes: Definition, Theory, and a Revised Model.”
Quality of Life Research 30, no. 12: 3309–3322. https://doi.org/10.1007/
s11136‐021‐02846‐w.

Weitkunat, R., and M. Wildner. 2002. “Exploratory Causal Modeling in
Epidemiology: Are All Factors Created Equal?” Journal of Clinical
Epidemiology 55, no. 5: 436–444. https://doi.org/10.1016/s0895‐4356(01)
00507‐8.

World Medical Association. 2024. “World Medical Association Decla-
ration of Helsinki: Ethical Principles for Medical Research Involving
Human Participants.” JAMA 333, no. 1: 71. https://doi.org/10.1001/
jama.2024.21972.

Zhang, W., M. Doherty, G. Peat, et al. 2010. “EULAR Evidence‐Based
Recommendations for the Diagnosis of Knee Osteoarthritis.” Annals
of the Rheumatic Diseases 69, no. 3: 483–489. https://doi.org/10.1136/ard.
2009.113100.

Zhuo, Q., W. Yang, J. Chen, and Y. Wang. 2012. “Metabolic Syndrome
Meets Osteoarthritis.” Nature Reviews Rheumatology 8, no. 12: 729–737.
https://doi.org/10.1038/nrrheum.2012.135.

Supporting Information

Additional supporting information can be found online in the Sup-
porting Information section.

10 of 10 Musculoskeletal Care, 2025

 15570681, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.70058 by T
est, W

iley O
nline L

ibrary on [28/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.jphys.2020.09.005
https://doi.org/10.1016/j.jphys.2020.09.005
https://doi.org/10.1097/RHU.0000000000000896
https://doi.org/10.1371/journal.pmed.0040297
https://doi.org/10.1007/s11136-021-02846-w
https://doi.org/10.1007/s11136-021-02846-w
https://doi.org/10.1016/s0895-4356(01)00507-8
https://doi.org/10.1016/s0895-4356(01)00507-8
https://doi.org/10.1001/jama.2024.21972
https://doi.org/10.1001/jama.2024.21972
https://doi.org/10.1136/ard.2009.113100
https://doi.org/10.1136/ard.2009.113100
https://doi.org/10.1038/nrrheum.2012.135

	Treatment Utilisation and Satisfaction With Management in Individuals With Osteoarthritis and Metabolic Multimorbidity: A C ...
	1 | Introduction
	2 | Methods
	2.1 | Study Design and Data Source
	2.2 | Participants and Exposure
	2.3 | Statistical Analysis
	2.4 | Treatment Utilisation
	2.5 | Satisfaction With OA Management

	3 | Results
	3.1 | Patients Characteristics
	3.2 | Treatment Utilisation
	3.3 | Satisfaction

	4 | Discussion
	5 | Conclusions
	Author Contributions
	Acknowledgements
	Ethics
	Conflicts of Interest
	Data Availability Statement


