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Strengths and limitations of this study

 ► Strong methodological approach to identify cases of 
osteoarthritis (OA) with a validated case definition 
using five linked population- based administrative 
databases.

 ► However, case identification based on administra-
tive data may result in underreporting of cases and 
comorbidities.

 ► The age- standardised prevalence of eight comor-
bidities, selected on their clinical relevance and the 
availability of validated case definitions for admin-
istrative health data, was estimated among people 
with OA.

 ► We limited our analysis to eight comorbidities of 
clinical relevance.

 ► We stratified the analysis by sex and by age cohorts.

AbStrACt
Objectives The purpose of this study is to estimate 
the prevalence of comorbidities among people with 
osteoarthritis (OA) using administrative health data.
Design Retrospective cohort analysis.
Setting All residents in the province of Alberta, Canada 
registered with the Alberta Health Care Insurance Plan 
population registry.
Participants 497 362 people with OA as defined by 
‘having at least one OA- related hospitalization, or at least 
two OA- related physician visits or two ambulatory care 
visits within two years’.
Primary outcome measures We selected eight 
comorbidities based on literature review, clinical 
consultation and the availability of validated case 
definitions to estimate their frequencies at the time 
of diagnosis of OA. Sex- stratified age- standardised 
prevalence rates per 1000 population of eight clinically 
relevant comorbidities were calculated using direct 
standardisation with 95% CIs. We applied χ2 tests of 
independence with a Bonferroni correction to compare 
the percentage of comorbid conditions in each age 
group.
results 54.6% (n=2 71 794) of people meeting the OA 
case definition had at least one of the eight selected 
comorbidities. Females had a significantly higher rate of 
comorbidities compared with males (standardised rates 
ratio=1.26, 95% CI 1.25 to 1.28). Depression, chronic 
obstructive pulmonary disease (COPD) and hypertension 
were the most prevalent in both females and males 
after age- standardisation, with 40% of all cases having 
any combination of these comorbidities. We observed a 
significant difference in the percentage of comorbidities 
among age groups, illustrated by the youngest age group 
(<45 years) having the highest percentage of cases with 
depression (24.6%), compared with a frequency of 16.1% 
in those >65 years.
Conclusions Our findings highlight the high frequency 
of comorbidity in people with OA, with depression 
having the highest age- standardised prevalence rate. 
Comorbidities differentially affect females, and vary by 
age. These factors should inform healthcare programme 
and delivery.

IntrODuCtIOn
Osteoarthritis (OA) is the most common 
form of arthritis, affecting 1 in 8 (13%) Cana-
dians and representing a major cause of pain 
and disability in society.1 2 OA affects people 
of all ages, but is more prevalent among 
females and older age groups.3 4 Due to an 
ageing population and an increase in obesity, 
the prevalence of OA is expected to continue 
to rise, predicted to affect one in four Cana-
dians by 2040.5 6 The high prevalence of 
OA in Canada has a substantial impact on 
quality of life and healthcare costs to individ-
uals and healthcare systems. Quality of life 
was measured to be 10%–25% lower among 
people with OA relative to the general popu-
lation7 with an associated economic burden 
of $C33 billion (direct and indirect costs) in 
Canada in 2011.3 The annual cost per indi-
vidual with OA has been estimated to be two 
to three times higher compared with people 
without OA,7 and are associated with more 
physician visits and hospitalisations.8
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More recently, the characterisation of comorbidities 
among people with OA has been explored due to the 
potential effect of comorbidities on routine clinical prac-
tice, clinical practice guidelines, healthcare utilisation 
and costs.9 10 In people with OA over the age of 50 years 
in England, the presence of comorbidities resulted in 
increased physical disability compared with those without 
OA, with the influence of comorbidities greater than 
that expected for OA alone or for each comorbidity in 
isolation.4 Knowledge of the prevalence of comorbid-
ities in people with OA raises important considerations 
for optimal OA treatment and management, to reduce 
pain and physical disability, enhance the quality of life 
and decrease the burden of OA. Comorbidities add 
complexity to the management of patients with OA to 
provide patient- centred care, ensure appropriate manage-
ment recommendations for healthcare programme and 
delivery.

The purpose of this study is to estimate the prevalence 
of comorbidities at time of diagnosis among people with 
OA in the province of Alberta, Canada, using adminis-
trative health data. Our study fills the gap in knowledge 
regarding the patterns and burden of comorbidities 
in people with OA, particularly with regard to the link 
between OA and comorbidities associated with age. In 
addition, our study is unique in that we examine all of the 
commonly reported comorbidities simultaneously in a 
single study. This information is useful to consider in clin-
ical practice guidelines and to assess the potential impact 
of comorbidities for clinical practice.

MAterIAlS AnD MethODS
Data sources
We used five linked Alberta, Canada provincial adminis-
trative databases between 1 April 1994 and 31 March 2013 
to identify individuals with OA who accessed healthcare 
services paid for by the provincial healthcare insurance 
plan, previously described elsewhere in detail.6 These 
databases included the Alberta Health Care Insurance 
Plan (AHCIP) population registry, the Discharge Abstract 
Database (DAD), the Physician Claims Database (claims), 
the Ambulatory Care Classification System (ACCS) 
and the National Ambulatory Care Reporting System 
(NACRS).

AHCIP population registry captures individual level 
demographic data on all insured persons as of the last 
day of each fiscal year (31 March). All Albertans who are 
included in the AHCIP have a unique, 9- digit personal 
health number, which is used when accessing healthcare 
services, and served to link datasets prior to deidentifica-
tion. Members of the Armed Forces and the Royal Cana-
dian Mounted Police, federal penitentiary inmates and 
Albertans who have opted out of the AHCIP are excluded.

DAD captures admission and inpatient care data for all 
hospitalised patients, including diagnostic codes, inter-
ventions, patient age and sex, and administrative infor-
mation. Among 25 DAD diagnostic code fields extracted 

from the hospital record, OA- related records were iden-
tified as those with the first 3 digits 715 or M15 to M19 
based on the ninth and tenth revisions of the Interna-
tional Classification of Diseases (ICD) codes, respectively.

Claims captures OA- related physician visits, which were 
identified based on the aforementioned ICD codes in any 
of the three diagnostic code fields.

ACCS and NACRS contains data on hospital- based and 
community- based ambulatory care, including day surgery, 
outpatient and community- based clinics and emergency 
departments, and publicly funded hospital support 
services such as physiotherapy and occupational therapy. 
OA- related records were identified based on the presence 
of the aforementioned ICD codes in any of the 10 diag-
nostic code fields. NACRS was used since April 2010.

Patient and public involvement
No patients were involved in setting the research ques-
tion, the design and conduct of the study. No patients 
were involved in the interpretation or writing up of 
results. There are no plans to disseminate the results of 
the research to study participants because this was admin 
health database analysis. We will make the publication 
available to the relevant patient community.

Case definition of OA
Validated case definitions have been used in previous 
research related to OA using administrative data.11 12 The 
sensitivity of algorithms based on both physician claims 
and hospitalisations records within 2–5 years ranged from 
24% to 46%, along with specificity and positive predictive 
value ranging from 92% to 98%, and 39% to 54%, respec-
tively11. In this study, OA cases were identified as individ-
uals with at least one OA- related hospitalisation (DAD), 
or at least two OA- related physician visits (claims) within 
2 years, or at least two OA- related ambulatory care visits 
(ACCS/NACRS) within 2 years, assuming none of the 
physicians or ambulatory care visits had occurred on the 
same day.11 For our study, the OA cohort refers to those 
Alberta residents registered with AHCIP who have a spec-
ified OA- related diagnostic code in any diagnostic code 
field position. The cohort inclusion date is the earliest 
date of the OA- related record identified from either the 
Claims, DAD or ACCS/NACRS files.

Case definitions of comorbidities
We identified specific comorbidities to explore in this 
analysis based on three criteria: (1) a high frequency 
of reported comorbidities in the published literature 
on OA; (2) the availability of validated case definitions 
for each comorbid condition; and (3) expert input 
from our clinical coinvestigators. We first conducted 
a scoping review of the literature,13 aiming to examine 
the extent and range of comorbidities research among 
people with OA. We identified 20 studies from a range 
of countries (9 in North America, 8 in Europe, 1 in Asia, 
1 in South American, 1 in Netherlands), using different 
study designs (9 cross- sectional, 5 retrospective cohort, 5 
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Table 1 Characteristics of people with OA identified in the population

Population
Age groups
(years)

Female Male

Totaln
% by age 
groups % (Female) n

% by age 
groups % (Male)

People meeting OA 
case definition

<35 13 975 50.6 4.9 13 638 49.4 6.5 27 613

35–44 25 616 52.4 8.9 23 279 47.6 11.1 48 895

45–54 57 574 57.6 20.0 42 445 42.4 20.3 100 019

55–64 65 528 57.1 22.8 49 329 42.9 23.6 114 857

65–74 59 346 57.7 20.6 43 527 42.3 20.8 102 873

75+ 65 912 63.9 22.9 37 193 36.1 17.8 103 105

Total 287 951 57.9 100.0 209 411 42.1 100.0 497 362

% by age groups was calculated using total population of each specific age group (eg, for OA <35 years), the percentage was calculated 
using the number of females with OA as the numerator and the total number of people with OA as the denominator (13 975+13 638= 27 613). 
% female <35 years was calculated using the number of females in the age group <35 years as the numerator (13 975) and the number of 
females with OA as the denominator (287 951).
OA, osteoarthritis.

prospective cohort and 1 case control study) with a range 
of sample sizes (91–85 966 369 cases of OA). Based on 
the results of this review, we derived a list of comorbid-
ities and presented it to our clinical coinvestigators. On 
this basis, we identified eight comorbidities to include in 
our analysis: hypertension, depression, COPD, diabetes, 
congestive heart failure (CHF), peripheral vascular 
disease (PVD), myocardial infarction (MI) and cerebro-
vascular disease (CEVD). We applied case definitions for 
each comorbidity to identify those present within 3 years 
prior to the OA diagnosis. Detailed ICD 9 and ICD 10 
diagnostic codes used to identify each comorbidity are 
provided in online supplementary appendix 1.14–23

Age-standardised comorbidity prevalence rate
The frequency of each comorbid condition in people 
meeting the case definition for OA was calculated, as was 
the frequency of the number of comorbidities present 
per individual: one comorbidity, two comorbidities and 
three or more comorbidities. We stratified OA cases by 
sex, and by age at diagnosis (<35, 35–44, 45–54, 55–65, 
65–74 and ≥75 years). The crude rate was calculated as 
the number in each comorbidity group divided by the 
total number of OA cases. We calculated age- standardised 
comorbidity prevalence rates using the direct standardi-
sation method.24 We used the 2016 Canadian population 
reported publicly by Statistics Canada25 to age- standardise 
the estimates for females and males with 95% CIs calcu-
lated using the binomial approximation method.24 
To compare differences between females and males, 
standardised rate ratios (SRR) were estimated as the 
female age- standardised rate divided by the male age- 
standardised rate. We calculated 95% CIs for the SRR 
based on the SE for each sex, to test for a sex difference.24

We calculated the percentage of females and males 
in each age group and the percentage of OA cases for 
each age group by sex. The percentage of comorbidities 
among OA population was calculated as the number of 

cases with specific comorbidity divided by the OA popula-
tion. The percentage of comorbidities among those with 
comorbidities was calculated using the population with 
one or more of the eight comorbidities as denominator. 
We also calculated the frequency of common groupings 
of these comorbidities in people with OA.

We applied χ2 tests of independence with a Bonfer-
roni correction26 to compare the percentage of specific 
comorbid conditions among the population with OA in 
each age group (<45, 45–64 and ≥65 years). The null 
hypothesis is that there is no difference in the percentage 
of comorbidities across age groups, which is rejected 
when the calculated χ2 is greater than the critical value 
for a specific number of df and an altered significance 
level of 0.005 after Bonferroni correction. All analyses 
were conducted with R V.3.5.1 and Excel 2013.

reSultS
We identified 497 362 cases of OA, 57.9% of whom were 
females (table 1). More than half of the OA cases had at 
least one of the eight comorbidities (54.6%, n=271 794) 
(table 2). A total of 161 315 (32.4%) people with OA had 
only one comorbidity, with 14.6% (n=72 567) having two 
and 7.6% (n=37 912) having three or more of the comor-
bidities. Hypertension was the most frequent comor-
bidity (29%, n=144 453), followed by depression (19.9%, 
n=99 103), COPD (18.6%, n=92 273), diabetes (9.5%, 
n=47 102) and CHF (5.6%, n=27 905). PVD (3.0%), 
CEVD (1.2%) and MI (1.0%) were the least frequent 
comorbidities.

Comorbidity patterns by sex
A similar pattern was observed regarding the number 
of comorbidities (with most people with OA having one 
comorbidity) and the ordering of the frequency of each 
of the comorbidities among females and males based on 
age- standardised prevalence rates (table 2). Statistically 
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Table 3 Frequency of top 10 common groupings of comorbidities

Combinations of comorbidity n % of OA cohort % of OA with comorbidities

Hypertension only 63 520 12.8 23.4

Depression only 46 226 9.3 17.0

Chronic obstructive pulmonary disease only 34 464 6.9 12.7

Hypertension, depression 14 609 2.9 5.4

Hypertension, chronic obstructive pulmonary disease 13 653 2.7 5.0

Depression, chronic obstructive pulmonary disease 13 584 2.7 5.0

Hypertension, diabetes 11 784 2.4 4.3

Diabetes 11 054 2.2 4.1

Hypertension, depression, chronic obstructive pulmonary disease 5262 1.1 1.9

Hypertension, congestive heart failure 3946 0.8 1.5

% of OA cohort was calculated using OA population (271 794+225 568 = 497 362) as denominator and the population of each comorbidity as 
numerator. % of OA with comorbidities was calculated using population with at least one comorbidity at the diagnosis of OA (n=271 794) as 
denominator.
OA, osteoarthritis.

significant differences among females and males were 
observed by the number of comorbidities, with females 
having higher age- standardised rates overall (SRR=1.26, 
95% CI 1.25 to 1.28). The number of comorbidities was 
also higher for females compared with males with SRR 
ranging from 1.15 (95% CI 1.11 to 1.18) for three or 
more comorbidities to 1.48 (95% CI 1.44 to 1.52) for two 
comorbidities (table 2).

Depression, COPD and hypertension remained as the 
three most prevalent comorbidities in both females and 
males after age standardisation. However, the prevalence 
of each of these comorbidities was higher in females 
compared to males (table 2). Females had significantly 
higher prevalence rates than males for depression 
(SRR=1.73, 95% CI 1.69 to 1.77), COPD (SRR=1.28, 95% 
CI 1.25 to 1.30) and hypertension (SRR=1.11, 95% CI 
1.09 to 1.12).

The prevalence of each of these three comorbidities 
differed significantly in females. For example, the age- 
standardised prevalence of depression in females was 264 
cases per 1000 population, 35% higher and statistically 
higher than for COPD (196 cases per 1000 population) 
(SRR=1.35, 95% CI 1.32 to 1.37). In contrast, the preva-
lence of these three comorbidities among males were not 
significantly different.

Common groupings of comorbidities in people with OA
As shown in table 3, of the eight comorbidities in people 
with OA, the most frequent comorbidity was hypertension 
as a single comorbidity, found in 12.8% of people with OA 
(n=63 520). The most common grouping of two comor-
bidities was the coexistence of hypertension and depres-
sion (2.9%, n=14 609). The most common grouping with 
three comorbidities was depression, COPD and hyperten-
sion (1.1%, n=5262). People with OA having any combi-
nation of the top three comorbidities accounted for ~40% 
of people with OA.

Comorbidity patterns by age group
As shown in figure 1, each of the eight comorbidities, with 
the exception of depression, was most common in people 
with OA over 65 years old. Hypertension was found in 
44.3% of people with OA over 65 years of age (n=91 153 
cases) compared with 5.3% (n=4040 cases) in those <44 
years old. The largest number of people with OA and 
depression were in the 45–64 years age cohort (n=47 061 
cases), with the youngest age group (<44 years) having 
the highest percentage of cases with depression (24.6% 
compared with 21.9% in the middle age group (45–64 
years) and 16.1% in the older age group (≥65 years)). 
The difference in the percentage of each of the eight 
comorbidities among the three age groups was statisti-
cally significant (p<0.0001). The detailed age- sex strati-
fied crude rates per 1000 population is provided in online 
supplementary appendix 2.

The number of comorbidities in people with OA 
increased with increasing age. The percentage of people 
with three or more comorbidities increased significantly 
from 1.5% in youngest age group (<44 years), to 4.7% in 
the middle age group (45–64 years) and to 13% in the 
older age group (≥65 years) (p<0.0001).

DISCuSSIOn
We estimated the prevalence of comorbid conditions in 
people with OA using provincial administrative health 
data. Using validated case and comorbidity definitions, 
we found that 54.6% of people with OA had at least one 
of the eight comorbidities, and 22.2% had at least two. 
Depression, COPD and hypertension were the three most 
prevalent comorbidities in both females and males after 
age standardisation. However, the prevalence of each of 
these comorbidities was significantly higher in females 
compared with males. People with any combination of 
these three comorbidities represented about 40% of the 

https://dx.doi.org/10.1136/bmjopen-2019-033334
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Figure 1 Percentage of specific comorbid conditions among the population with OA in each age group (<45, 45–64 and ≥65 
years). The difference by age group was statistically significant for each comorbid conditions (p<0.0001), as was the frequency 
of the number of comorbidities present per individual (p<0.0001). OA, osteoarthritis

people with OA. In general, the number of comorbidi-
ties in people with OA increased with increasing age. 
Each of the eight comorbidities, except depression, was 
most common in people with OA ≥65 years. The largest 
number of people with OA and depression are in the 
middle age group (45–64 years), with the youngest age 
group (<44 years) having the highest percentage of cases 
with depression.

The estimated prevalence of comorbidities varies 
among studies due to differences in case definitions, the 
list of included chronic conditions, data sources and study 
population. We estimated that the prevalence of comor-
bidity among people with OA was 54.6% for one or more 
of the eight comorbid chronic conditions and 22.2% for 
two or more comorbid chronic conditions with OA. Our 
estimates of the prevalence of comorbidities in people 
with OA are higher than the prevalence of two or more 
and three or more chronic conditions among the general 
Canadian population (26.5% and 10.2%, respectively) as 
reported by Feely et al,27 and higher than the prevalence 
of 12.9% (two or more chronic diseases) and 3.9% (three 
or more chronic diseases) reported by Roberts et al.28 In 
our study, among 205 978 OA cases in the age group over 
65 years old, the prevalence of one or more comorbid 
chronic conditions was 33.2% (n=68 418) and the preva-
lence of two or more comorbid chronic conditions with 
OA was 19.0% (n=39 044). The estimated prevalence of 
comorbid chronic conditions in people with OA is higher 
than the estimates reported by Roberts et al, which showed 
that the prevalence of two or more chronic diseases in the 
general population over 65 years old was 31.3% and the 
prevalence of three or more chronic diseases was 11.3%. 
It has been reported previously that the prevalence of one 

or more comorbid condition among people with muscu-
loskeletal conditions was more than twice than those 
without a musculoskeletal condition but with another 
chronic condition.29

We identified depression, COPD and hypertension as 
frequent comorbid conditions among the people with 
OA. This was consistent with findings reported from the 
Canadian Primary Care Sentinel Surveillance Network 
showing that the prevalence of OA has significant asso-
ciation with depression, COPD and hypertension.2 
Depression is emerging as a significant comorbidity in 
OA. Previous findings have reported that depression was 
highly prevalent in people with OA.10 30 A systemic review 
of depressive symptoms in people with OA, including 49 
studies worldwide and representing 15 855 individuals, 
reported a frequency of depression of 19.9% among 
people with OA,31 which was similar to our estimates.

Depressed individuals are more likely to report chronic 
or more severe pain, and more than half of the patients 
with chronic pain are depressed. People living with OA 
are known to have fewer social contacts, limited physical 
activity, increased pain and disability,32 33 worse surgical 
outcomes and reduced effectiveness of pain interven-
tions,34 which are all important predictors of depres-
sion.35 However, current clinical practice guidelines for 
non- surgical management of OA do not include recom-
mendations regarding mental health management.36–39 
This emphasises the need for treatments and manage-
ment for depression to improve outcomes for people with 
OA.40 It has been suggested that educating physicians 
about timely identification of psychological factors may 
be helpful to improve outcomes. In addition, self- care 
management could be integrated into OA management 
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strategies as a way to reduce anxiety and depression, as 
well as resulting emotional and physical pain. Guide-
lines suggest that OA management should also integrate 
pharmacotherapy carefully and be cautious about the 
drug interactions and adverse side effects when treating 
OA, depression, anxiety and pain holistically.30 Two or 
more of the comorbidities that we examined coexist in 
a substantial proportion of people with OA—approx-
imately 22% in total. Obesity, which we were unable to 
study using administrative data, is also prevalent among 
people with OA and a risk factor for developing OA.41 42 
From a clinical practice perspective, a physician has to 
consider the implications of prescribing non- steroidal 
anti- inflammatory medications for pain management, 
but this may worsen hypertension and have an associated 
increased risk of cardiovascular disease. However, without 
good pain management, it is difficult for patients with 
OA to engage in exercise programme which can help 
improve their muscular condition and potentially reduce 
obesity and hypertension. This is further complicated by 
the relationship of lower socioeconomic status with an 
increased risk of developing OA as demonstrated in the 
project for an Ontario Women’s Health Evidence- based 
Report.29

Furthermore, our analyses showed that depression not 
only was the most prevalent comorbidity after age stan-
dardisation in people with OA, but that rates of depres-
sion were significantly higher for females and younger 
people (<44 years old). The study by Dibonaventura et 
al reported that people under 65 years of age were still 
participating in the workforce; however, OA pain resulted 
in significantly lower productivity and higher costs 
compared with those without OA pain.8 They identified 
unique treatment gaps for patients younger than 60 years 
old because the non- operative treatment options were 
ineffective in long- term management of OA symptoms, 
but young patients were too young or maybe unwilling to 
undergo definitive treatment such as total joint replace-
ment.43 Even for those patients who undergo total joint 
replacement, they were more likely to be dissatisfied about 
the treatment than older patients, and reported poorer 
outcomes including residual pain and stiffness.44 45 A 
survey of orthopaedic surgeons found that 84% perceived 
a need for better treatment for younger (<60 years old) 
physically active OA patients, and 68.4% perceived that 
there is a treatment gap for these patients.43 Due to the 
different presentations of comorbidities and treatment 
options among young and old age groups, it is imperative 
to examine the impact of comorbidities on management 
strategies in an age- stratified OA cohort.

Most clinical practice guidelines focus on single condi-
tions.46 Fortin et al concluded that even though the 
quality of the Canadian guidelines was good, their rele-
vance for patients with two or more chronic conditions 
was limited.47 Boyd et al highlighted the lack of consider-
ation of comorbidities in clinical practice guidelines may 
result in poor quality of care because the healthcare some 
patients received was not optimal.48 Sharma et al pointed 

out that the present literature fails to fully address the 
management strategies when dealing with comorbidities 
seen in people with OA.30 Patient- centred care has been 
recommended in clinical practice guidelines with the aim 
of improving quality of care by focusing on the patient as 
a whole rather than on a single disease.49 From a system 
perspective, patients with several comorbidities were also 
the main users of healthcare resources and services.50 
Patient- centred and coordinated care for these patients 
may decrease related healthcare use.51 It was recom-
mended that physicians consider these comorbidities in 
the management of people with OA.

A strength of our study is the large population- based 
number of people with OA (n=497 362) and the investi-
gation of a group of eight comorbidities that are clinically 
relevant to the management of people with OA. These 
eight comorbidities among people with OA has been 
reported in previous studies, but only on an individual 
basis or in groups of a subset of these comorbidities. Our 
study is the first one to include all of these comorbidi-
ties, which is necessary to understand the clinical context 
for managing these patients. Furthermore, our analysis 
also delineates the patterns of occurrence and co- occur-
rence of these comorbidities regarding the prevalence of 
comorbidities that is relevant for planning and delivery 
of health services for this growing population of people 
with OA. We applied case definitions for administrative 
health data to identify cases of OA and each of the comor-
bidities at the diagnosis of OA. A limitation of our study 
is that case identification based on administrative data 
may result in underreporting of cases and comorbidi-
ties. The case definitions for OA in administrative data 
research,5 based on the physician claims and hospital-
isations records, have been applied and validated with a 
sensitivity of 24%, high specificity of 98% and a positive 
predictive value of 54%.11 In our study, we also included 
ACCS/NACRS to mitigate the issue of underestimations.6 
Nonetheless, the estimated number of OA cases using 
this approach is almost certainly an underestimate. Simi-
larly, the algorithms for comorbidities may underestimate 
the prevalence of these comorbidities; the sensitivity for 
identifying depression is from 36% to 51%,19 for PVD 
is 39%18 and for COPD is 53%21 in administrative data 
(online supplementary appendix 2). More importantly, 
the reported levels of comorbidity in patients with OA 
were measured at the time of OA diagnosis. New cases 
of comorbidity diagnosed after the OA diagnosis were 
not identified. Further, we limited our analysis to eight 
comorbidities of clinical relevance and for which there 
were case definitions in administrative data.

COnCluSIOnS
We found that depression, COPD and hypertension were 
the three most prevalent comorbidities in people with 
OA, with rates significantly higher in females compared 
with males. Of particular note is that the largest number 
of people with OA and depression are in the age group 

https://dx.doi.org/10.1136/bmjopen-2019-033334
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between 45 and 64 years old, with the highest percentage 
of cases occurring in the younger age groups (<44 years). 
Our findings highlight the need to recognise that people 
with OA have high rates of comorbidities and this may 
affect optimal healthcare management of these patients.
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