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Abstract

Objectives. To estimate the consultation incidence of OA using population-based health care data in
England and compare OA incidence figures with those derived in other countries.

Methods. A population-based health care database (Consultations in Primary Care Archive) in England
was used to derive the consultation incidence of OA (overall and by joint site) using the maximum
available run-in period method. These estimates, and their distribution by age and sex, were compared
with those published from population-based health care databases in Canada, the Netherlands and Spain.
A novel age-stratified run-in period method was then used to investigate whether the consultation inci-
dence has been increasing over time in younger adults.

Results. The annual consultation incidence of OA (any joint) was 8.6/1000 persons >15 years of age
(95% CI 7.9, 9.3) [6.3 (95% CI 5.5, 7.1) in men and 10.8 (95% CI 9.8, 12.0) in women]. Incidence increased
sharply between 45 and 64 years of age, peaking at 75-84 years. The joint-specific incidence was 1.4
(95% CI 1.1, 1.7), 3.5 (95% ClI 3.1, 3.9) and 1.3 (95% CI 1.1, 1.6) for hip OA, knee OA and hand OA,
respectively. The estimates and their distribution by age and sex were broadly consistent with international
estimates. Between 2003 and 2010, incidence in those aged 35-44 years increased from 0.3 to 2.0/1000
persons.

Conclusion. Newly diagnosed cases of OA in England occur in 9 in 1000 at-risk adults each year, similar
to other international estimates. Although lower, the consultation incidence proportion in younger adults
appears to have increased in the past decade.

Key words: osteoarthritis, incidence, population-based health care data, consultation.

Rheumatology key messages

o Approximately 9 in 1000 persons aged >15 years is newly diagnosed with OA each year in England.
e An increase in England in newly diagnosed OA observed between 2003 and 2010 in 35- to 44-year-olds warrants
further investigation.

Introduction

OA accounts for 3% of all years lived with disability in
the high-income countries [1]. An ageing population,
increasing prevalence of risk factors such as obesity
and increasing strain on health budgets, including costs
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of increasing numbers of patients undergoing joint
arthroplasty [2, 3], suggest a growing challenge for popu-
lation health, the National Health Service and the UK
economy [4].

A key recommendation of the UK Chief Medical Officer
is the need for better information in musculoskeletal
disorders [5]. Alongside the National Joint Registry
(http://www.njrcentre.org.uk/) and bespoke surveys and
cohorts, population-based health care databases based
on anonymized, routinely collected clinical information
recorded in the electronic health record are important
sources of such information, whose advantages in terms
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of representativeness, cost, size and continuity over time
are well recognized.

Data from general practice—the setting where most
cases of OA are assessed and managed—has been
used to estimate the consultation prevalence of OA (the
proportion of the population with a diagnosed consulta-
tion over a defined period of time) in several countries.
Fewer studies [6-10], and indeed none from the UK,
have estimated consultation incidence (the rate of new
cases presenting to general practice). Yet incidence
rates are an important measure of occurrence in the
population, responding more quickly to changes in risk
factors and being less influenced by disease duration
[11]. Previous estimates from Canadian provincial health
care databases would suggest an annual consultation
incidence for OA in men and women of 9.3-12.2/1000
and 11.0-17.4/1000, respectively [7, 9, 10]. Recent esti-
mates from a large regional primary care database in
Spain found a 3-fold higher incidence of knee OA than
hip or hand OA (6.5 vs 2.4 and 2.1/1000 persons >45
years of age) [8]. However, direct international compari-
sons are limited by different OA case definitions and
population strata. In addition, these previous estimates
cannot be assumed to be representative of current rates
in the UK since consultation incidence proportions for OA
may be influenced by cohort and period effects, some of
which may be particular to location (e.g. the effect of the
UK Quality and Outcomes Framework on coding of OA
since 2004).

One of the methodological challenges in estimating inci-
dence is how to ensure prevalent cases (those with pre-
vious OA consultations) are excluded from the calculation.
This is achieved in many databases by using a run-in
period (disease-free observation period [12], look-back
period [13] or clearance period [14]), which for OA can
be at least 9 years [15] (e.g. one needs to look back to
2001 to be confident that a patient consulting with OA in
2010 is receiving that diagnosis for the first time). One
disadvantage of this is that databases must be estab-
lished with satisfactory data quality for many years
before trends in incidence can begin to be described
[16]. However, we propose that prevalent cases can be
effectively excluded using shorter run-in periods in
younger age groups since they are less likely to have a
long prior history of OA consultations. Therefore our study
had two main objectives: first, to estimate the consultation
incidence of OA (overall and separately for hip, knee and
hand) by applying a maximum available (10 year) run-in
period to data from a local primary care database in North
Staffordshire, England and compare OA incidence figures
with those derived in other countries; second, in the same
database, to develop a novel age-stratified run-in period
method and demonstrate its application by testing the
hypothesis that there has been an increase in the consul-
tation incidence proportion of diagnosed OA among
younger adults (ages 35-44 years; i.e. the 10 year age
band below the typical age stated in guidelines for clinical
diagnosis of OA [17]). Although the incidence of OA in this
age group is lower than in older age groups, increasing
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incidence of OA over time in this age group could be of
particular concern in the context of increasing childhood
obesity.

Methods

Data source

The Consultations in Primary Care Archive (CiPCA), which
contains all recorded consultation data by general practi-
tioners (GPs) and practice nurses from 11 general prac-
tices in North Staffordshire, England between 2000 and
2010 (total practice population consisted of 94 955 people
in 2010) [16]. North Staffordshire is more deprived than
England as a whole, although the CiPCA practices cover
both deprived and less deprived areas. In England, gen-
eral practice provides the first point of access to the
National Health Service for most non-emergency care
and also provides continuing care for many chronic dis-
eases. The vast majority of the population are registered
at a general practice [18, 19]. Within CiPCA practices,
97% of contacts with a GP are assigned a morbidity
code and practices undergo an annual cycle of assess-
ment, feedback and training in morbidity coding [20]. A
similar annual primary care consultation prevalence
figure for OA from CiPCA practices has been shown com-
pared with those derived from national UK [21] and inter-
national (Swedish [16]) databases. Moreover, in CiPCA,
secondary care information (e.g. hospital letters) is
obtained and coded at the discretion of the practices,
thus completeness varies by practice.

Ethical approval for the CiPCA database was given by
the North Staffordshire Research Ethics Committee to
download, store and analyse anonymized medical records
information for research use from participating general
practices in CiPCA (reference 03/04). Patients are
informed by a poster at their GP’s practice and by leaflet
that the practice is a Keele research practice and that their
anonymized records (with identifiable information
removed) may be used for research, and that they can
opt out if they wish by informing the practice staff.
Therefore no separate ethical approval was required for
our study.

Case definition

An OA consultation was defined as a Read code starting
with NO5 (OA and allied disorders), equivalent to ICD9
codes beginning with 715. Knee, hip and hand OA were
each defined by Read code lists drawn up through a con-
sensus process involving local GPs (code lists are avail-
able upon request from the authors [22]). A single medical
contact with an OA diagnosis is a standard definition used
in most previous studies [6, 23] and is preferred in pre-
vious validation studies to case definitions based on multi-
ple contacts, referrals and prescription records [24, 25].
Prieto-Alhambra et al. [8] report that only 1.3% of cases
defined in this way are subsequently given an alternative
diagnosis.
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Estimating consultation incidence using maximum
available run-in period

The overall annual consultation incidence of OA and inci-
dence rates by age (defined as age on 31 December 2010)
and sex were estimated for the calendar year 1 January
2010 to 31 December 2010. The numerator for the inci-
dence calculation was defined as those with a recorded
OA code in 2010 with no prior OA code and complete
registration in the previous 10 years. Hence prevalent
cases who were diagnosed with OA during the 10 year
run-in period from 1 January 2000-31 December 2009
were not eligible to be included in the numerator. Each
patient continuously registered in 2010 and for the run-in
period (1 January 2000-31 December 2009) was included
in the denominator, with exclusion of those who were pre-
valent cases in the run-in period. The incidence propor-
tions were then corrected for the loss of patients with <10
years registration (supplementary Tables S1-S24, avail-
able at Rheumatology Online). A previous study of con-
sultation incidence of OA using health administrative data
in British Columbia, Canada concluded that a run-in
period of 9 years [10] was generally sufficient to remove
prevalent cases. We verified that the 10 year run-in period
(the maximum available within CiPCA) was sufficient to
observe a stable estimate of consultation incidence in
CiPCA by rerunning the analyses varying the run-in
period from 0 to 9 years (see supplementary Fig. S1, avail-
able at Rheumatology Online).

Using the maximum run-in period method, the consul-
tation incidence of OA was estimated for the total popula-
tion, among people >15 years of age and among people
>45 years of age, as was consultation incidence of OA by
gender and specific age. All analyses were repeated for
OA in three selected body regions. We then compared the
consultation incidence of OA in women with that in men
using overall (age-adjusted) and age-specific female:male
incidence rate ratios (IRRs) with 95% Cls using Poisson
regression.

Comparison with international estimates

An earlier rapid literature review by us identified six origi-
nal English-language articles that reported potentially
comparable OA incidence estimates from 10 databases
in Canada, the Netherlands and Spain [6, 8-10, 26]
(supplementary Table S25, available at Rheumatology
Online). Using tables and plots we compared these inter-
national estimates with those obtained in the present
study using the maximum available run-in period
method in CiPCA. To facilitate the comparisons, direct
standardization was used, in which the published age-
stratified incidence rates from other international studies
were applied to the age-sex distribution of the CiPCA
population.

Trend in consultation incidence of OA in
younger adults

A novel age-stratified run-in period method (supplemen-
tary data, the time series regression model for deriving
age-stratified run-in periods section, and supplementary
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Fig. S2, available at Rheumatology Online) was used to
investigate the recent trend in annual consultation inci-
dence of OA among adults aged 35-44 years. Since this
age group had the lowest minimum run-in period of all age
groups, more data points were available to evaluate
trends. The annual incidences in 2003-10 were estimated
and the trend was observed by fitting a log-linear model
with Wald test to test for linear trend. To increase the
stability of the rates with a minimum loss of information,
3 year moving average incidence proportions for 2005-10
were estimated by using the mean annual number of inci-
dent cases and mean denominator population over the 3
years. Statistical analyses were carried out using Stata
12.0 (StataCorp, College Station, TX, USA).

Results

On 1 January 2010, 94 955 people (48 237 women, 46718
men) including 1953 people with a recorded OA diagnosis
(1251 women, 702 men) were registered in CiPCA.

Annual consultation incidence of OA

Based on the maximum available run-in period method,
the annual consultation incidence of OA at any joint for
persons aged >15 years was 8.6/1000 persons (95% ClI
7.9, 9.3) [6.3 (95% CI 5.5, 7.1) for men and 10.8 (95% CI
9.8, 12.0) for women]. In those aged >45 years, the cor-
responding estimates were 16.1 (95% Cl 14.8, 17.5), 12.0
(95% CI1 10.5, 13.7) and 20.1 (95% CI 18.1, 22.2), respec-
tively (Table 1). The consultation incidence proportions,
expressed per 1000 persons aged >15 years, were 3.5
(95% CI 3.1, 3.9) for knee OA, 1.4 (95% ClI 1.1, 1.7) for hip
OA and 1.3 (95% CI 1.1, 1.6) for hand OA.

Age- and gender-specific consultation incidence
estimates are shown in Fig. 1 (see also supplementary
Table S26, available at Rheumatology Online). Similar pat-
terns of age-specific consultation incidence were found
for OA at any joint, hip, knee and hand OA: a progressive
increase from age 25 to 34 years, with the steepest
change in slope for age group 55-64 years, peaking at
75-84 years, with a slight decrease in the age group
>85 years. The pattern of age-specific consultation inci-
dence was similar between men and women at any joint,
knee and hand OA except hip OA, which showed an ear-
lier peak in men than in women. The consultation inci-
dence of OA was significantly higher in women, with the
exception of knee OA: age-adjusted IRR 1.6 (95% CI 1.3,
1.9) for OA at any joint, 1.6 (95% CI 1.0, 2.5) for hip OA,
1.0 (95% CI 0.7, 1.2) for knee OA and 3.3 (95% CI 2.0, 5.4)
for hand OA. There was no strong evidence that the fema-
le:zmale IRRs differed across age strata. At age 55-64
years, a higher consultation incidence of knee OA was
noted among men compared with women (10.2/1000 per-
sons vs 5.9/1000 persons), although all such age- and
sex-stratified joint-specific estimates were based on
small numbers (see supplementary Table S27, available
at Rheumatology Online).
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TasLe 1 Annual consultation incidence (per 1000 persons) of OA (any joint and by selected body region): CiPCA 20102
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Comparison with international estimates

The estimates from CiPCA were broadly comparable to
previously published international studies (Table 2), but
with some exceptions. While the overall estimate for the
total population fell within the range reported recently for
Dutch general practice research networks [26], in the
population >45 years of age the estimates from CiPCA
were substantially lower than those reported from the
Medical Service Plan health administrative database in
British Columbia [10]. Incidence continued to rise sharply
with age >50 years in the British Columbia study, in con-
trast to the slowing or levelling off seen in CiPCA and
another provincial health administrative database from
Alberta, Canada (supplementary Fig. S3A, available at
Rheumatology Online) [9]. Estimates for hip and knee OA
were noticeably higher in CiPCA than from the second
Dutch National Survey of General Practice in 2001. In con-
trast, there was generally fairly close agreement between
CiPCA and a large Catalan general practice database [8]
for joint-specific consultation incidence estimates for the
population aged >40-45 years as well as similar age and
gender patterns (supplementary Fig. 3B, available at
Rheumatology Online). An exception was the relatively
high consultation incidence in CiPCA for knee OA
among men.

Age-stratified run-in period method

The age-stratified run-in period method resulted in esti-
mates very similar to those obtained from the maximum
run-in period method when restricted to the population
>15 years or >45 years (supplementary Table S28, avail-
able at Rheumatology Online). For example, the consulta-
tion incidence of OA estimated by the age-stratified run-in
period method was 9.2 (95% CI 8.5, 9.9) for OA at any
joint, 1.2 (95% CI 1.0, 1.4) for hip OA, 3.6 (95% ClI 3.2, 4.0)
for knee OA and 1.1 (95% CI 0.9, 1.4) for hand OA among
those >15 years of age.

Trend in consultation incidence of OA in younger
adults

The annual consultation incidence proportions of OA in
those 35-44 years of age from 2003 to 2010 are presented
graphically in Fig. 2, along with the 3 year moving average.
The trend analysis revealed a linear increasing trend
(P=0.0173) from an estimated annual consultation inci-
dence of 0.3/1000 (95% CI 0.1, 0.8) in 2003 to 2.0/1000
(95% CI 1.3, 2.9) in 2010.

Discussion

To our knowledge, this is the first study to estimate the
consultation incidence for OA using UK population-based
health care data. We found that 1 in 100 adults is newly
diagnosed with OA during the course of a year, rising to
3% of adults aged 75-84 years. Our novel age-stratified
method for determining incidence revealed a trend of
increasing incidence of recorded cases of OA among
adults aged 35-44 years.

www.rheumatology.oxfordjournals.org
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Fic. 1 Annual age-specific consultation incidence (per 1000 persons) of OA (any joint and by selected body region),
overall and by gender: CiPCA 2010 [calculated using the maximum available (10 year) run-in period method]

A All Women Men
8 2 8
mg_ we_ mg'
8% B9 89
@ @
g8 .88 £
83 ] & 83
= . T = ]
g™ . o @N % g™
E] o% | ER; €] ;
8w & * By 8w % ----- {
o] o) gc:_ %,-‘ o £
2 ¥ 2 g
w 4 o w4 ; w4 E
oder-en 5 -4 a e P ode-
\"I‘ ‘?J}’S} \"I f\!: 'ﬂ’.‘@)?l I '\‘h \"’I' ‘:?“?g? I
& n:??‘:d SR LSS P *fr & & F
Age group, years Age group, years Age group, years
B All Women Men
© | @ | © |
@ T oA o3
5 g #
o §o- 5
(=% a
S= So 8o/
g.— ‘8-— e-—
~ o = o i pCl
[} v o
Byl gq._,_ [ .
: ; 3 ; g
g‘f" . _3‘1‘— _gv
z b - o o
=P ;."% -SQN— l ';--" =] ¥_" ‘l?‘
| —— P - Y —— -

FEPLLLSSFS T *fﬁﬁaﬁﬁ SEFSTLS S

Age group, years Age group, years Age group, years

All Women Men

(9]

3
30
3

25
25
25

20
20
20

15
15

a
15

10
g—
—a—

10

e
»—;‘—1

Incidence rate, 1/1000 persons
5

Incidence rate, 1/1000 persons
Incidence rate, 1/1000 persons

10
l—‘b‘—|
»—‘thc
g 2

0
?
1;
0
{a
'?
;
0
:
NG
3L

FE I S E P

Age group, years Age group, years Age group, years
D All Women Men
o o o
£ £ Eo
a o =9
o % o 0 o m
g g s | B
o o .. S =0
] o 3 e o
| " B 3 B
81 e 81 8
< 3 = ¥ =
@ 3 4 ; @ 3 4 i @ 3
o i =) . =2
2 } 2 l-‘ (LR L'_l_,v""n{
oqe -B---e-"; L L I =F LIRS B=rmim e l""l‘ B

FEPPPITEF FPPPPPFPF FoPPPFie?

Age group, years Age group, years Age group, years

(A) OA (any joint); (B) hip OA; (C) knee OA; (D) hand OA. CiPCA: Consultations in Primary Care Archive.

www.rheumatology.oxfordjournals.org 2055



Dahai Yu et al.

‘ellewllld 010U}y Ua o1oeblIsaAul,| ap juswednjoAuasaq [e Jad oloBWIOM|,P BUWSISIS :dVIAIS ‘UBld 90IAMSS [BOIPSIN dSIN ‘SHIOMISN YdJeasay 92110.ld [BIBUSY) INHJD ‘9211oeld
[eJjousy) JOo ABAINS [BUONEN YdINg PuU0dS :Z-dOSNA ‘@AIYdly aJed AJewld Ul SUOIEBHNSUOD :WDdID ‘Ueld @dueinsu| aie) yiesH euaqly dIDHY ‘Sesayjualed ay} ul psajussaid
aJe Sejew}sa |[eJan0 pazipJepuels syl WYOdID ul 8zis uoieindod payiesis-ebe ayy Buisn Aq yOdID Yim uosuedwod Joj uoljezipJepuels 10aiipul Buimoje ‘e|gejieAe sem aousploul
paurens-ebe ‘[01] dSIN pPue [6] dIDHY ‘[8] dVIAIS ul 'sieak oy < pebe uoneindod Joj sejewnsy, ‘Poydw pouad ul-uni o|ge|ieAe [ewixew oy} Buisn asoyy aie sojewl}se yOdIO,

(227¢) oG°€ L'l uswom ‘sieah Gy < pabe uoneindod ‘YO pueH

(9271 (€L G0 usw ‘sieak gy < pebe uonendod ‘YO pueH

(c92) g2 L sieak gy < pabe uoneindod ‘YO pueH

(68°8) 4’8 vl uswom ‘siesk Gy < pebe uoieindod ‘YO sauy

(€8'%) 9'F ') usw ‘sieak gy € pabe uoneindod ‘YO a8uy

(26'9) 459 G'9 sieak gy < pabe uonendod ‘YO asuy

0'¢c 7'e uswom ‘uone|ndod [e10} ‘YO 98Uy

60 > usw ‘uoneindod [e101 ‘YO 98Uy

S’ 6'¢C uoneindod [e101 ‘YO 99Uy

(95°2) g2 82 uswom ‘sieah Gy < pabe uonendod ‘yO diH

8L gL' 02 usw ‘sieah Gy < pabe uoneindod ‘yO diH

ez gt v'e sieak gy < pebe uoneindod ‘vO diH

¢t gL uswom ‘uonpeindod [e301 ‘YO diH

90 60 usw ‘uoneindod [ejo1 ‘O diH

60 A" uopendod [ejo} ‘YO diH

1'6¢ L9l sieak gy < pabe uonendod ‘YO

L) 98 sieak G| € pebe uonendod ‘YO

(leel) vek (ozen oLt V'Ll 1'6 uswom ‘uoljejndod [e10] ‘YO

(e6'el) 00k wLepee zel 2s usw ‘uonendod [e101 ‘YO

LLL - - 1’671 2. uonendod [e10} ‘YO
9]BWIIS® 90USPIOUI UOIBHNSUOD)
10-0002 1002 200¢ #0-€002 1002 0}-9002 0l0e Jes )\

elquinjod eiquinjod

ysnhug SpuesyieN eyl eysqly ysnug SpuelsyieN 8yl eluojeled aJlyspioyels yuoN uoneooT
dSN ¢-dOSNd dIOHY dSIN NddD snouep dvidis vOdlo eseqeleq

[oL] 18 22 [o] /e 1o leem [6] ‘12 12 VAR L [e2] e 3@ usbunqg [8] ‘e 1@ Apnis Juaung

ETe [0)Y] Jap uep ung oadoy uap uea eiquiey|y-oidlid

sejewise [euoneuwssiul paysiignd Aisnoinesd yum (suosied go0 | Jod) SelewIISe 9oUSPIoUl UOIBHNSUOD 9pnJo o uosuedwo) g 31av]

www.rheumatology.oxfordjournals.org

2056



OA incidence in England

Fic. 2 Annual consultation incidence (per 1000 persons) of OA (any joint) among people aged 35-44 years between 2003
and 2010: CiPCA 2010 (calculated using the age-stratified run-in period method)
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Our estimates were generally within the range reported
by previous international studies, although an area of dis-
agreement concerns the relationship between OA consul-
tation incidence and age. Previous studies have reported
conflicting findings, showing either a steep, continuous
increase in incidence with age [10] or a marked decline
from the age of 60-79 years [9]. Our study suggested a
plateau in incidence rates for men at age 65-74 years and
an increase in women up to age 75-84 years. The exact
reason for the differences in findings between studies is
unclear and further studies in other databases using com-
parable methods are required. Differences in coding
behaviour between UK primary care and Canadian admin-
istrative data, differences in the size of the denominator
population for the very old age groups, the inclusion of
comprehensive linked hospital data [10] and the use of a
power function to model very long run-in periods [9] in the
Canadian datasets may each contribute. In the UK, health
conditions that are incentivized within the General Medical
Services contract are likely to be more frequently diag-
nosed and recorded when present than non-incentivized
conditions [27]. A consequence of this could be under-
recording of OA and an apparent reduction in the
consultation incidence proportion of OA, particularly in
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older adults with multimorbidity [28]. However, a levelling
off or decline in incidence rates for hand, knee and hip OA
after the age of 80 years has been reported in US data
using case definitions based on symptoms and radio-
graphs [29]. Nevertheless, as has been argued before
[15, 30], this pattern of declining incidence in later
life must be cautiously interpreted since it may reflect
biases due to competing risks, that is, individuals who
would have been at high risk of incident OA in later life
[30] may also have a higher mortality rate and thus may be
lost to follow-up.

The observed trend in incidence among those 35-44
years old is potentially significant but must be interpreted
with caution. An OA diagnosis at this age is both uncom-
mon and potentially significant, with the age threshold
conventionally used for a working diagnosis of OA being
45 years [31], implying that this younger age group with
early onset has the prospect of several decades of living
with the condition. However, the consultation incidence of
diagnosed OA plainly does not equate to the incidence of
pathology or even of symptoms [32, 33]. Instead, consul-
tation incidence represents an event in the course of a
patient’s experience of associated symptoms and is
determined by their decision to consult and the GP’s
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decision to make and record the diagnosis of OA.
Observed trends may be due to changes in the thresholds
for these decisions and other aspects of data quality.
Although there is evidence from other primary care data-
bases in the UK that the number of recorded general
practice consultations per person-year has been increas-
ing [34, 35], this has been less marked in younger age
groups and the magnitude of this appears unlikely to
explain the trend we observed. More diligent recording
of secondary diagnoses and a lowering of the threshold
among practitioners for making the diagnosis of OA (as
opposed to using non-specific codes such as knee pain)
may contribute to this trend. However, we observed the
same trend of increasing incidence in adults aged 35-44
years when restricting the analysis to diagnoses made in
primary care (data not shown). Between 1996-97 and
2003-04, Kopec et al. [7] found no evidence of an
increased consultation incidence of OA in persons <40
years of age in British Columbia. However, we cannot
exclude the possibility that our findings reflect a true secu-
lar change between 2003 and 2010 in the incidence of OA
in adults aged 35-44 years. These cohorts grew up during
periods of increasing prevalence of obesity in England
[36-38], which would be expected to increase the risk of
OA [39]. The contribution of injury, another important
determinant of OA in younger ages, is unclear due to a
lack of available data on representative populations.

The higher incidence of knee OA in men than in women
in the 55-64 year age band was unexpected. This may be
a chance finding based on multiple comparisons and rela-
tively small numbers of incident cases within each
age-gender stratum, although it is consistent with pre-
vious consultation prevalence in this age group [40] and
radiographical OA [41] in the population.

Administrative databases and electronic health care
records data are increasingly recognized as key resources
for chronic disease research and surveillance [42, 43]. OA
is underrepresented in these fields given its importance to
population health [1, 4]. One recurrent concern, shared
with all secondary uses of data recorded principally for
administrative or clinical purposes, is the validity of OA
case definitions. A variety of approaches have been
undertaken in our and other databases internationally,
including manual review of anonymized free text in the
health record, typically adjudicated by one or more clin-
icians [44-46], comparison of rates in different databases
[17, 21], comparison with independent patient self-reports
[24, 25, 47] and clinical or imaging assessment [48]. As
with other data sources [49], incidence and prevalence
estimates derived from administrative and health record
data are sensitive to the particular case definition adopted
[10]. While a single record of a consultation with an OA
diagnostic code has been supported in some of these
studies [24, 25, 47], and is the most commonly used
case definition, it must nevertheless be acknowledged
as naive in that it assumes no misclassification errors
[50]. Uncertainty around our estimates is likely to be
greater than implied by the Cls and, together with the
relatively small size of the database, means that our
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findings should be replicated in other similar databases.
If confirmed, an increase in newly diagnosed cases of OA
in younger adulthood may have important but quite differ-
ent implications depending on whether it reflects a low-
ering of the diagnostic threshold or the earlier onset of
OA. Distinguishing between these two interpretations war-
rants further investigation. Secondary care information
(e.g. hospital letters) is recorded and coded in CiPCA,
but the completeness of this information will vary by prac-
tice. While it is unlikely (due to the generally long run-in
periods that we have used) that many patients with an
existing diagnosis of OA during the run-in period would
not be identified in CiPCA, the number of new cases of OA
in 2010 may be conservative since there may be some
patients diagnosed in secondary care who were not
recorded with OA in CiPCA.

Our estimates of the rate and age-sex distribution of new
OA diagnoses, showing broad consistency with incidence
rates derived internationally, help to address an information
gap on OA occurrence in the UK. A novel method,
designed to more efficiently use data within routine electro-
nic health care databases, has provided preliminary data
on a trend likely to be of public health concern but which
these data alone cannot answer conclusively.

Acknowledgements

We thank the Keele GP Research Partnership and the
informatics team at the Arthritis Research UK Primary
Care Centre. The CiPCA database is funded by the
North Staffordshire Primary Care Research Consortium
and Keele University Research Institute for Primary Care
and Health Sciences.

Funding: No specific funding was received from any fund-
ing bodies in the public, commercial or not-for-profit sec-
tors to carry out the work described in this article.

Disclosure statement. The authors have declared no
conflicts of interest.

Supplementary data

Supplementary data are available at Rheumatology
Online.

References

1 Vos T, Flaxman AD, Naghavi M et al. Years lived with
disability (YLDs) for 1160 sequelae of 289 diseases and
injuries 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet 2012;380:2163-96.

2 Organisation for Economic Co-operation and Development.
Health at a glance 2011: OECD indicators. Paris: OECD
Publishing, 2011.

3 Culliford DJ, Maskell J, Beard DJ et al. Temporal trends in
hip and knee replacement in the United Kingdom: 1991 to
2006. J Bone Joint Surg Br 2010;92:130-5.

4 Murray CJ, Vos T, Lozano R et al. Disability-adjusted life
years (DALYs) for 291 diseases and injuries in 21 regions,

www.rheumatology.oxfordjournals.org


http://rheumatology.oxfordjournals.org/lookup/suppl/doi:10.1093/rheumatology/kev231/-/DC1

OA incidence in England

1990-2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet 2012;380:2197-223.

5 Davies SC. Annual report of the Chief Medical Officer:
Volume One, 2011 - On the state of the public’s health.
London: Department of Health, 2012.

6 van der Waal JM, Bot SD, Terwee CB et al. The incidences
of and consultation rate for lower extremity complaints in
general practice. Ann Rheum Dis 2006;65:809-15.

7 Kopec JA, Rahman MM, Sayre EC et al. Trends in physi-
cian-diagnosed osteoarthritis incidence in an administra-
tive database in British Columbia, Canada, 1996-1997
through 2003-2004. Arthritis Rheum 2008;59:929-34.

8 Prieto-Alhambra D, Judge A, Javaid MK et al. Incidence
and risk factors for clinically diagnosed knee, hip and
hand osteoarthritis: influences of age, gender and
osteoarthritis affecting other joints. Ann Rheum Dis
2014;73:1659-64.

9 Sun J, Gooch K, Svenson LW, Bell NR, Frank C.
Estimating osteoarthritis incidence from population-based
administrative health care databases. Ann Epidemiol
2007;17:51-6.

10 Kopec JA, Rahman MM, Berthelot JM et al. Descriptive
epidemiology of osteoarthritis in British Columbia,
Canada. J Rheumatol 2007;34:386-93.

11 Rothman KJ, Greenland S, Lash TL. Modern epidemiol-
ogy, 3rd edn. Philadelphia, PA: Lippincott, Williams &
Wilkins, 2008.

12 Gershon AS, Wang C, Wilton AS, Raut R, To T. Trends in
chronic obstructive pulmonary disease prevalence, inci-
dence, and mortality in Ontario, Canada, 1996 to 2007: a
population-based study. Arch Intern Med 2010;170:560-5.

13 Gershon AS, Guan J, Wang C, To T. Trends in asthma
prevalence and incidence in Ontario, Canada, 1996-2005:
a population study. Am J Epidemiol 2010;172:728-36.

14 Asghari S, Courteau J, Carpentier AC, Vanasse A. Optimal
strategy to identify incidence of diagnostic of diabetes
using administrative data. BMC Med Res Methodol
2009;9:62.

15 Neogi T, Zhang Y. Epidemiology of osteoarthritis. Rheum
Dis Clin North Am 2013;39:1-19.

16 Jordan KP, Joud A, Bergknut C et al. International com-
parisons of the consultation prevalence of musculoskele-
tal conditions using population-based healthcare data
from England and Sweden. Ann Rheum Dis
2014;73:212-8.

17 National Institute for Health and Clinical Excellence (NICE).
Osteoarthritis care and management in adults. http://
www.nice.org.uk/guidance/cg177/resources/guidan-
ce-osteoarthritis-pdf (12 June 2015, date last accessed).

18 The King’s Fund. General practice in England: an
overview. http://www.kingsfund.org.uk/sites/files/kf/gen-
eral-practice-in-england-overview-sarah-gregory-kings-
fund-september-2009.pdf (12 June 2015, date last
accessed).

19 Bowling A. Research methods in health. Buckingham, UK:
Open University Press, 1997.

20 Porcheret M, Hughes R, Evans D et al. Data quality of
general practice electronic health records: the impact of a
program of assessments, feedback, and training. J Am
Med Inform Assoc 2004;11:78-86.

www.rheumatology.oxfordjournals.org

21 Jordan K, Clarke AM, Symmons DP et al. Measuring dis-
ease prevalence: a comparison of musculoskeletal dis-
ease using four general practice consultation databases.
Br J Gen Pract 2007;57:7-14.

22 Jordan KP, Kadam UT, Hayward R, Porcheret M, Young
C, Croft P. Annual consultation prevalence of regional
musculoskeletal problems in primary care: an observa-
tional study. BMC Musculoskelet Disord 2010;11:144.

23 Sacks JJ, Luo YH, Helmick CG. Prevalence of specific
types of arthritis and other rheumatic conditions in the
ambulatory health care system in the United States,
2001-2005. Arthritis Care Res 2010;62:460-4.

24 Lix L, Yogendran M, Burchill C et al. Defining and validating
chronic diseases: an administrative data approach. Winnipeg,
MB, Canada: Manitoba Centre for Health Policy, 2006.

25 Lix L, Yogendran M, Mann J. Defining and validating
chronic diseases: an administrative data approach-an
update with ICD-10-CA. https://www.researchgate.
net/profile/Marina_Yogendran/publication/242284353
(26 June 2015, date last accessed).

26 van den Dungen C, Hoeymans N, Boshuizen HC et al. The
influence of population characteristics on variation in
general practice based morbidity estimations. BMC Public
Health 2011;11:887.

27 Doran T, Kontopantelis E, Valderas JM et al. Effect of
financial incentives on incentivised and non-incentivised
clinical activities: longitudinal analysis of data from the UK
Quality and Outcomes Framework. BMJ 2011;342:d3590.

28 Bedson J, Kadam U, Muller S, Peat G. Does comorbid
disease influence consultation for knee problems in pri-
mary care? Prim Health Care Res Dev 2011;12:322-8.

29 Oliveria SA, Felson DT, Reed JI, Cirillo PA, Walker AM.
Incidence of symptomatic hand, hip, and knee osteoar-
thritis among patients in a health maintenance organiza-
tion. Arthritis Rheum 1995;38:1134-41.

30 Nuesch E, Dieppe P, Reichenbach S et al. All cause and
disease specific mortality in patients with knee or hip
osteoarthritis: population based cohort study. BMJ
2011;342:d1165.

31 The care and management of osteoarthritis in adults
[CG59]. London: National Institute for Health and Care
Excellence, 2008.

32 Birrell F, Croft P, Cooper C et al. Radiographic change is
common in new presenters in primary care with hip pain.
PCR Hip Study Group. Rheumatology 2000;39:772-5.

33 Bedson J, Jordan K, Croft P. The prevalence and history
of knee osteoarthritis in general practice: a case-control
study. Fam Pract 2005;22:103-8.

34 Hippisley-Cox J, Fenty J, Heaps M. Trends in consultation
rates in general practice 1995 to 2006: analysis of the
QRESEARCH database. Nottingham, UK: QRESEARCH,
2007.

35 Haynes K, Bilker WB, Tenhave TR, Strom BL, Lewis JD.
Temporal and within practice variability in the health
improvement network. Pharmacoepidemiol Drug Saf
2011;20:948-55.

36 Stamatakis E, Primatesta P, Chinn S, Rona R, Falascheti
E. Overweight and obesity trends from 1974 to 2003 in
English children: what is the role of socioeconomic fac-
tors? Arch Dis Child 2005;90:999-1004.

2059


http://www.nice.org.uk/guidance/cg177/resources/guidance-osteoarthritis-pdf
http://www.nice.org.uk/guidance/cg177/resources/guidance-osteoarthritis-pdf
http://www.nice.org.uk/guidance/cg177/resources/guidance-osteoarthritis-pdf
http://www.kingsfund.org.uk/sites/files/kf/general-practice-in-england-overview-sarah-gregory-kings-fund-september-2009.pdf
http://www.kingsfund.org.uk/sites/files/kf/general-practice-in-england-overview-sarah-gregory-kings-fund-september-2009.pdf
http://www.kingsfund.org.uk/sites/files/kf/general-practice-in-england-overview-sarah-gregory-kings-fund-september-2009.pdf
https://www.researchgate.net/profile/Marina_Yogendran/publication/242284353
https://www.researchgate.net/profile/Marina_Yogendran/publication/242284353

Dahai Yu et al.

37 Rennie KL, Jebb SA. Prevalence of obesity in Great
Britain. Obes Rev 2005;6:11-2.

38 Howel D. Trends in the prevalence of abdominal obesity
and overweight in English adults (1993-2008). Obesity
2012;20:1750-2.

39 Wills AK, Black S, Cooper R et al. Life course body mass
index and risk of knee osteoarthritis at the age of 53 years:
evidence from the 1946 British birth cohort study. Ann
Rheum Dis 2012;71:655-60.

40 Arthritis Research UK. Osteoarthritis in general practice.
Data and perspectives, 2013. http://www.arthritisre-
searchuk.org/arthritis-information/data-and-statistics/
osteoarthritis/data-on-knee-oa.aspx (8 August 2014, date
last accessed).

41 Lacey RJ, Thomas E, Duncan RC, Peat G. Gender differ-
ence in symptomatic radiographic knee osteoarthritis in
the Knee Clinical Assessment - CAS(K): a prospective
study in the general population. BMC Musculoskelet
Disord 2008;9:82.

42 Schneeweiss S, Avorn J. A review of uses of health care
utilization databases for epidemiologic research on ther-
apeutics. J Clin Epidemiol 2005;58:323-37.

43 Birtwhistle R, Keshavjee K, Lambert-Lanning A et al.
Building a pan-Canadian primary care sentinel surveil-
lance network: initial development and moving forward. J
Am Board Fam Med 2009;22:412-22.

44 Gabriel SE, Crowson CS, O’Fallon WM. A mathematical
model that improves the validity of osteoarthritis

2060

diagnoses obtained from a computerized diagnostic
database. J Clin Epidemiol 1996;49:1025-9.

45 Harrold LR, Yood RA, Straus W et al. Challenges of esti-
mating health service utilization for osteoarthritis patients
on a population level. J Rheumatol 2002;29:1931-6.

46 Kadhim-Saleh A, Green M, Williamson T, Hunter D,
Birtwhistle R. Validation of the diagnostic algorithms for 5
chronic conditions in the Canadian Primary Care Sentinel
Surveillance Network (CPCSSN): a Kingston Practice-
based Research Network (PBRN) report. J Am Board Fam
Med 2013;26:159-67.

47 Prieto-Alhambra D, Nogues X, Javaid MK et al. An
increased rate of falling leads to a rise in fracture risk in
postmenopausal women with self-reported osteoarthritis:
a prospective multinational cohort study (GLOW). Ann
Rheum Dis 2013;72:911-7.

48 Rahman M, Aghanjanian J, Kopec J, Cibere J. Validation
of osteoarthritis diagnosis in administrative data using a
clinically and radiologically defined population-based
cohort of osteoarthritis. Osteoarthritis Cartilage
2008;16(Suppl 4):S150.

49 Pereira D, Peleteiro B, Araujo J et al. The effect of
osteoarthritis definition on prevalence and incidence esti-

mates: a systematic review. Osteoarthritis Cartilage
2011;19:1270-85.

50 Ladouceur M, Rahme E, Pineau CA, Joseph L. Robustness
of prevalence estimates derived from misclassified data
from administrative databases. Biometrics 2007;63:272-9.

www.rheumatology.oxfordjournals.org


http://www.arthritisresearchuk.org/arthritis-information/data-and-statistics/osteoarthritis/data-on-knee-oa.aspx
http://www.arthritisresearchuk.org/arthritis-information/data-and-statistics/osteoarthritis/data-on-knee-oa.aspx
http://www.arthritisresearchuk.org/arthritis-information/data-and-statistics/osteoarthritis/data-on-knee-oa.aspx

