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Purpose: To compare estimates of annual person-consulting incidence and prevalence of low back pain (LBP) and osteoarthritis for
two national English electronic health record databases (Clinical Practice Research Datalink (CPRD) Aurum and CPRD GOLD).
Patients and Methods: Retrospective, population-based, longitudinal cohort study. LBP and osteoarthritis cases were defined using
established codelists in people aged ≥15 and ≥45 years, respectively. Incident cases were new recorded cases in a given calendar year
with no relevant consultation in the previous 3 years (denominator = exact person-time in the same calendar year for the at-risk
population). Prevalent cases were individuals with ≥1 consultation for the condition of interest recorded in a given calendar year,
irrespective of prior consultations for the same condition (denominator = all patients with complete registration history in the previous
3 years). We estimated age-sex standardised incidence and annual (12-month period) prevalence for both conditions in 2000–2019,
overall, and by sex, age group, and region.
Results: Standardised incidence and prevalence of LBP from Aurum were lower than those from GOLD until 2014, after which
estimates were similar. Both databases showed recent declines in incidence and prevalence of LBP: declines began earlier in GOLD
(after 2012–2014) than Aurum (after 2014–2015). Standardised incidence (after 2011) and prevalence of osteoarthritis (after 2003)
were higher in Aurum than GOLD and showed different trends: incidence and prevalence were stable or increasing in Aurum,
decreasing in GOLD. Stratified estimates in CPRD Aurum suggested consistently higher occurrence among women, older age groups,
and those living in the north of England.
Conclusion: Comparative analyses of two English databases produced conflicting estimates and trends for two common musculoskeletal conditions. Aurum estimates appeared more consistent with external sources and may be useful for monitoring population
musculoskeletal health and healthcare demand, but they remain sensitive to analytic decisions and data quality.
Keywords: musculoskeletal, electronic health records, epidemiologic methods, osteoarthritis, low back pain, primary care

Plain Language Summary
Primary care electronic health record databases could be useful for monitoring the rate of common, painful musculoskeletal conditions
in the population. However, counting cases is not straightforward, and different databases have their own merits and can give differing
results. This matters if the estimates are to be relied upon by policymakers and planners.
We analysed data from two large, national databases covering general practices in England. CPRD GOLD, which collates data
from practices utilising Vision® software, has been used for research for over 30 years (www.cprd.com). However, the number of
practices from England contributing to GOLD has reduced in recent years as practices change software. CPRD Aurum is a newer
database, growing in size, which collates data from practices using EMIS Web® software. We looked at the rate of people consulting
for low back pain and osteoarthritis in each year between 2000 and 2019. We found that the two databases gave conflicting estimates.

Clinical Epidemiology 2022:14 179–189
Received: 22 September 2021
Accepted: 6 January 2022
Published: 17 February 2022

179

© 2022 Yu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Dovepress

Yu et al

Aurum estimates after 2004 appeared more consistent with other independent sources. After discounting population ageing, the
underlying rate of low back pain has not changed much, whereas osteoarthritis has shown a steady increase. Consulting for either
condition 1) tends to increase as we get older, 2) is higher in women than in men, and 3) is higher in the north of the country compared
to the south.
These data, when carefully handled and interpreted, could be a valuable addition to national surveys for understanding musculoskeletal health and care in the population.

Introduction
Musculoskeletal disorders (MSD) are the main drivers of non-communicable disease disability burden in most countries
and regions worldwide.1 In England, they account for an estimated 21% of total years lived with disability (YLD),2
6.2 million working days lost,3 12–14% of all primary care consultations in people aged 15 years and over,4,5 and the
third largest programme budget for NHS healthcare expenditure.6 The need for better information for chronic disease
surveillance of MSD has been highlighted by the Chief Medical Officer7 and in successive Global Burden of Disease
reports for England.8,9
Public Health England’s 5-year strategy for musculoskeletal health (2019–2024) includes a commitment to
high quality, accessible data and intelligence tools to support surveillance and reduce unwarranted variation of musculoskeletal
conditions across the population pathway.10

Aside from Global Burden of Disease-modelled estimates, national and subnational population profiles in England
currently rely on a relatively narrow range of indicators derived from national population surveys such as Health Survey
for England and the General Practice Patient Survey.11 Primary care electronic health record (EHR) databases are
underutilized but potentially important sources of data given their continuous nature, their size and population coverage,
and the fact that the primary healthcare setting is where most cases of common, disabling MSDs present and are
managed. These sources are already used for tracking annual estimates of the prevalence of osteoporosis and rheumatoid
arthritis; conditions for which recording in UK general practice have been incentivised through the General Medical
Contract. Low back pain, osteoarthritis, and other regional pain syndromes are the major contributors to population
disability, but there are significant challenges in obtaining useful and robust estimates from primary care EHR databases
for these conditions: their classification is typically less standardised; a multitude of symptom and diagnostic problem
codes may be used by practitioners; completeness of recording has not been incentivised; only a proportion of sufferers
may present to primary healthcare in a given period. Nor can these factors be assumed to be constant between
subpopulations or over time. In previous studies, we found evidence of strong period effects and increasing underrecording of osteoarthritis diagnostic coding in a UK database.12,13 Despite these challenges, the rate at which new cases
present to primary care, and the proportion of the population who consult for these MSDs represent potentially important
indicators of demand for healthcare as well as measures of musculoskeletal health in the population that warrant
investigation as part of a wider suite of population health indicators.
The present study focussed on low back pain and osteoarthritis, which account for over half of all YLDs attributed to
MSDs. We identified only four previously published studies of low back consultation prevalence6,14–16 and eight
reporting consultation incidence or prevalence estimates for osteoarthritis12,14–20 derived from English primary care
electronic health record data (Supplementary Data Tables S1–S4). National estimates for low back pain are either lacking
or need updating, whereas for osteoarthritis, the most recent studies have reported an unexpected decline in annual
incidence rates up to 2017. These studies have been based on the national Clinical Practice Research Datalink (CPRD
GOLD) database, which has historically drawn data from general practices using the Vision® software system.21 Use of
this system in English general practices, however, has been declining over time, resulting in CPRD GOLD coverage
increasingly focussed on practices in Greater Manchester, Birmingham, London, and the south of England,22 and only 50
contributing practices in England as of April 2021.23 In response, CPRD launched the Aurum database in October 201724
which extracts data from general practices using the EMIS Web® software system, now used by over half of English
general practices.
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In this study, we compare national estimates and trends obtained from CPRD Aurum and CPRD GOLD for the annual
person-consulting incidence and prevalence of low back pain and osteoarthritis for England over the 20-year period
spanning 2000–2019 as there was strong period effect before 2000 in CPRD GOLD identified in our previous study.16
Then, using data from the larger CPRD Aurum database, we provide new estimates of the above, stratified by age, sex,
and region.

Patients and Methods
Study Design
A retrospective, population-based, longitudinal cohort study was implemented to estimate both annual incidence and
prevalence between 2000 and 2019 using English primary care electronic health record databases.

Data Sources and Study Population
CPRD GOLD and Aurum are complementary databases including anonymised data from patient electronic health records
in primary care on demographics, diagnoses, symptoms, prescriptions, referrals, immunizations, lifestyle factors, tests
and results. Patient-level data linkages to national secondary care databases, disease registries, death registrations and
deprivation measures are available for both. Practices contributing to GOLD undertook training in morbidity coding and
needed to reach an up-to-standard recording mark. Up-to-standard dates were not yet available within Aurum at the time
of our study.25 Both CPRD GOLD and Aurum are available to researchers worldwide although at a cost. To access the
CPRD database, researchers should follow the process from CPRD (https://www.cprd.com/research-applications).
As of April 2021, CPRD GOLD included data on 20 million patients from 964 practices across the UK, of whom
3.1 million were active and current contributors (5% of the UK population).23 As of February 2021, CPRD Aurum
included data on 39.7 million patients from 1489 practices, of whom 13.3 million were alive and current contributors
(20% of the population of England).26 In the current study, we included CPRD Aurum practices known to have switched
from using Vision® software, ie, we permitted overlapping patient and practice membership between GOLD and Aurum
analyses. For example, based on the ‘VisionToEmisMigrators’ file, 14.1% of Aurum practices contributing data to low
back pain prevalence estimates also contributed data to estimates in GOLD.

Case Definitions
In UK primary care, symptom and diagnosis problems have historically been recorded using Read codes. SNOMED
codes began to replace Read codes from April 2018. Practices using EMIS Web® can also use local EMIS codes. High
levels of validity across a range of diagnostic coding have been previously reported within CPRD27 and further
supporting evidence of diagnostic validity within Aurum is emerging.28,29
Using established Read codelists (codelists available from www.keele.ac.uk/mrr), and with reference existing clinical
practice guidelines and previous consensus exercises,30,31 we defined cases of non-specific low back pain as having at
least one clinical event with a recorded diagnosis of low back pain in persons aged 15 years and over within a given
calendar year. Osteoarthritis cases had at least one clinical event with a recorded diagnosis of osteoarthritis
(N05.”Osteoarthritis and allied disorders”) in persons aged 45 years and over within a given calendar year. A single
record of a relevant code within the primary care EHR within a calendar year of interest, and other similar definitions,
have been used in previous studies6,12,14–20,32–41 and have generally higher sensitivity but lower specificity than more
restrictive algorithms requiring multiple records.42

Defining the At-Risk Population
To determine annual prevalence, our denominator population was all patients with complete registration history for the
previous three calendar years. For the calculation of annual incidence, they also had to have no coded record of the condition of
interest (low back pain, osteoarthritis) in those 3 years. The numerator population was all patients within the denominator
population who had a coded record of the condition of interest during the year examined. Estimates are sensitive to the “look
back period” and method chosen to exclude prevalent cases.12 From previous analyses, a three-year “look back period” to
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exclude prevalent cases appears to be optimal for several common musculoskeletal disorders and across multiple years.12
(Illustrative examples of the selection of numerator and denominator for incidence of low back pain incidence and prevalence
are provided in Supplementary Data Figures S1 and S2).

Statistical Analysis
Annual person-consultation incidence and prevalence, expressed per 1000 person-years, were produced for the period
2000–2019 in CPRD Aurum and separately in CPRD GOLD. Incidence and prevalence were calculated as the number of
cases with one or more relevant recorded clinical events in the calendar year divided by the total person-time of followup in the at-risk population for that calendar year. Person-time was censored by the earliest of the following outcomes:
relevant consultation, death, transfer/de-registration from contributing practice, or 31 December. Age-sex-standardized
incidence and prevalence were estimated using the mid-2019 England population (ONS code: E92000001) as the
standard with 95% confidence intervals estimated by Poisson regression. To explore changes over time in the overall
trends of incidence and prevalence in CPRD GOLD and Aurum, we performed joinpoint analyses using the Joinpoint
regression program (version 4.9.0.0, Statistical Research and Applications Branch, National Cancer Institute, 2021).
Annual percentage changes in standardised incidence and prevalence were estimated in each period segment defined by
the joinpoints. The number of joinpoints (0–-3) selected for each model was based on optimal value of the Bayesian
Information Criterion.

Sensitivity Analyses
To explore the possibility of simplified prevalence estimation, we repeated prevalence estimates but removing the
requirement for 3 years of prior complete registration for both numerator and denominator.

Ethical Approval
The study was approved by the Independent Scientific Advisory Committee for CPRD research (protocol reference:
20_054R). No further ethical permissions were required for the analyses of these anonymized patient-level data.

Patient and Public Involvement
There was no patient or public involvement in the study.

Results
Comparison of Overall Estimates from CPRD Aurum and CPRD GOLD Databases
The size of the available at-risk population within Aurum grew steadily between 2000 and 2019 to reach over 10 times
the size of GOLD in 2019 (eg, for low back pain prevalence estimation, the denominator was 7,274,733 in Aurum vs
704,293 in GOLD). The size of the at-risk population in GOLD for our estimates peaked in 2008–2010 (eg, 2,619,616 in
2010 for low back pain prevalence estimation; see Supplementary Data Tables S5–S8).

Low Back Pain
Age-sex standardised estimates from Aurum of annual consultation incidence and prevalence for low back pain and
osteoarthritis rose sharply in 2000–2004. The following comparisons of Aurum and GOLD estimates therefore focus on
the period 2005–2019. During this period, the annual incidence of low back pain in Aurum increased to 2014 before
returning to 2005 levels (32.18 (32.12 to 32.23) (2005), 36.15 (36.09 to 36.20) (2014), 30.79 (30.74 to 30.84) (2019) per
1000 adults aged 15 years and over). (Figure 1; Table 1; Supplementary Data Tables S5 and S6; Supplementary Data
Figure S17) Annual prevalence estimates for low back pain showed a similar pattern in Aurum as seen for incidence
(43.33 (43.27 to 43.39) (2005), 51.26 (51.19 to 51.32) (2014), 42.04 (41.98 to 42.10) (2019) per 1000). Incidence
estimates from GOLD were initially much higher than Aurum, before falling to converge with those from Aurum (42.73
(42.67 to 42.79) (2005), 40.18 (40.12 to 40.23) (2014), 30.32 (30.27 to 30.37) (2019). Prevalence estimates in GOLD
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Figure 1 Age-sex-standardised annual person-consulting rates from CPRD Aurum and GOLD: England, 2000–2019 (A) low back pain incidence, (B) low back pain
prevalence, (C) osteoarthritis incidence, (D) osteoarthritis prevalence. Blue dot lines CPRD Aurum; red diamond lines CPRD GOLD. All rates standardised by age and sex
to mid-2019 English population 15+ and 45 + years (ONS code: E92000001) for low back pain and osteoarthritis, respectively.

also began higher than in Aurum (56.35 (56.29 to 56.42) (2005)) but dropped sharply from 2012 and were then similar
although slightly lower than estimates in Aurum (37.97 (37.92 to 38.03) (2019)).

Osteoarthritis
For osteoarthritis, age-sex standardised annual incidence estimates from Aurum and GOLD were similar in 2005
(16.32 (16.28 to 16.36) vs 17.20 (17.16 to 17.25) respectively). Incidence rates in Aurum increased from 2011, to
reach 19.34 (19.30 to 19.39) per 1000 person-years among adults aged 45 years and over in 2019. By contrast,
incidence estimates fell in GOLD from 2011 to 11.82 (11.78 to 11.85) per 1000 person-years in 2019 (Figure 1;
Table 1; Supplementary Data Tables S7 and S8; Supplementary Data Figure 17). A similar pattern was seen for
annual consultation prevalence of osteoarthritis. In Aurum, the annual consultation prevalence of osteoarthritis
increased from 26.86 (26.80 to 26.92) per 1000 person-years in 2005 to 29.15 (29.10 to 29.21) per 1000 personyears in 2019, whereas in GOLD, estimates decreased from 23.08 (23.03 to 23.13) per 1000 person-years in 2004
to 16.70 (16.65 to 16.74) per 1000 person-years in 2012, dropped further to 12.82 (12.78 to 12.86) per
1000 person-years in 2016 and then remained relatively stable to 2019.

Stratified and Subnational Estimates from Aurum
Low Back Pain
Annual consultation incidence and prevalence of low back pain were consistently higher in women than in men
(Figure 2) and increased with age peaking at 75–84 years (Supplementary Data Figures S3 and S4).
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Table 1 Joinpoint Regression Analysis of Average Percentage Change of Standardised Annual Person-Consulting Incidence and
Prevalence of Low Back Pain and Osteoarthritis from CPRD Aurum and GOLD: England, 2000–2019
Condition

Occurrence

Database

Average Annual

No.

Percentage Change
(AAPC) in 2000–2019, %

(Location) of
Joinpoints

Segment Period

Annual Percentage
Change (APC), % (95%
CI)

(95% CI)
Low back pain

Incidence

Aurum

GOLD

2.4 (2.1 to 2.6)†

−1.2 (−1.7 to −0.8)†

2 (2004, 2014)

3 (2005, 2011,
2014)

Prevalence

Aurum

2.7 (2.4 to 2.9)†

3 (2004, 2009,
2015)

GOLD

Osteoarthritis

Incidence

Aurum

GOLD

Prevalence

Aurum

GOLD

−1.6 (−2.0 to −1.2)†

2.5 (1.8 to 3.3)†

−1.9 (−2.3 to −1.5)†

2.8 (2.5 to 3.2)†

−2.9 (−3.9 to −1.9)†

2 (2005, 2012)

2 (2004, 2011)

1 (2004)

1 (2004)

3 (2004, 2012,
2016)

2000–2004

12.3 (11.4 to 13.2)†

2004–2014

1.3 (1.1 to 1.5)†

2014–2019

−3.0 (−3.5 to −2.6)†

2000–2005

2.3 (1.7 to 3.0)†

2005–2011

−0.2 (−0.9 to 0.4)

2011–2014

−1.7 (−4.4 to 1.2)

2014–2019

−5.6 (−6.2 to −4.9)†

2000–2004

13.0 (12.1 to 13.9)†

2004–2009

3.0 (2.3 to 3.7)†

2009–2015

0.9 (0.4 to 1.3)†

2015–2019

−4.7 (−5.4 to −4.1)†

2000–2005

1.8 (0.8 to 2.8)†

2005–2012

−0.1 (−0.8 to 0.6)

2012–2019

−5.4 (−6.1 to −4.7)†

2000–2004

7.8 (5.1 to 10.5)†

2004–2011

−0.8 (−2.0 to 0.5)

2011–2019

3.0 (2.2 to 3.7)†

2000–2004

1.7 (−0.3 to 3.6)

2004–2019

−2.8 (−3.1 to −2.6)†

2000–2004

11.0 (9.2 to 12.9)†

2004–2019

0.7 (0.5 to 0.9)†

2000–2004

0.6 (−1.4 to 2.7)

2004–2012

−3.9 (−4.8 to −3.0)†

2012–2016

−6.4 (−10.0 to −2.6)†

2016–2019

−0.1 (−4.3 to 4.2)

Note: †Average percentage change significantly different from 0 (0 indicating no change in prevalence, significant cut-off point P = 0.05).

There were regional disparities, with low back pain incidence and prevalence consistently higher in northern than
southern regions of England (Supplementary Data Figures S5 and S6).

Osteoarthritis
As with low back pain, annual consultation incidence and prevalence of diagnosed OA were consistently higher in
women than in men (Figure 3) and increased with age, peaking at 75–84 years (Supplementary Data Figures S7 and S8).
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Figure 2 Overall and sex-specific age-standardised annual person-consulting low back pain (A) incidence and (B) prevalence from CPRD Aurum: England, 2000–2019.
Grey dot, red square and blue diamond indicates standardised rates for all, women and men, respectively. Standard population = mid-2019 English population aged 15+ years
(ONS code: E92000001).

Consultation incidence and prevalence of osteoarthritis were consistently higher in northern regions of England than
in the south (Supplementary Data Figures S9 and S10).

Sensitivity Analyses
Relaxing the requirement for 3 years of prior registration for prevalence estimation resulted in slightly lower prevalence
estimates but the same underlying trends (Supplementary Data Tables S9 and S10; Figures S11–S16).

Discussion
Summary of Main Findings
Despite applying a consistent approach to case definitions and methods of analysis, we observed important differences in
estimates of the annual consultation incidence and prevalence of low back pain and osteoarthritis between 2005 and 2019
obtained from two English national databases – CPRD Aurum and GOLD databases. While estimates from Aurum suggested
little or no overall change in the age-sex-standardised consultation incidence and prevalence of low back pain in 2019 compared
to 2005, and modest increases in osteoarthritis over this period, estimates from GOLD suggested substantial decreases.

Comparison with Previous Findings
Our findings extend those obtained in a comparative analysis of UK primary care databases over a decade ago that showed that
different databases yielded a (sometime wide) range of estimates of the annual consultation prevalence and incidence of

Figure 3 Overall and sex-specific age-standardised annual person-consulting osteoarthritis (A) incidence and (B) prevalence from CPRD Aurum: England, 2000–2019. Grey
dot, red square and blue diamond indicates standardised rates for all, women and men, respectively. Standard population = mid-2019 English population aged 45+ years
(ONS code: E92000001).
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common musculoskeletal pain conditions.17 We show that they can also produce conflicting trends over time. This
phenomenon does not apply to all conditions and outcomes. For example, a recent study by Gulliford et al43 found very
similar rates of antibiotic prescribing from CPRD GOLD and Aurum, albeit limited to a single year of interest. The precise
reasons for the differences in trends seen in the current study are unclear. They cannot be attributed to differences between
GOLD and Aurum in their geographic coverage (differences exist within regions, data not shown) or to the introduction of the
new SNOMED coding system that replaces Read codes (SNOMED began to be implemented in 2018 and would affect both
Vision and EMIS systems). In previous studies, an unexpected decrease or lack of increase in annual osteoarthritis consultation
incidence rates is reversed if a broader case definition is used, implying a shift in coding behaviour over time from diagnostic
to symptom coding.19,20 However, it is not clear why this should affect GOLD more than Aurum. If practices with higher
levels of non-incentivised problem/diagnostic coding were more likely to switch from Vision to EMIS (or other IT system),
this may contribute to the observed trends in GOLD estimates, but we did not directly test this.
Irrespective of the underlying reasons, sharp increases or strong decreasing trends in prevalence of low back pain and
osteoarthritis are not consistent with other population estimates. For example, GP Patient Survey estimates of the prevalence
of self-reported long-term musculoskeletal problem in the adult population in England have been stable from 2014/2015 to
2018/2019.44 Global Burden of Disease modelled age-standardised prevalence estimates of low back pain and osteoarthritis of
the hip and osteoarthritis of the knee have been either stable or increasing from 2000 to 2019.45 Annual estimates obtained
from CPRD Aurum are more consistent with these other sources (with the exception of data from 2000–2004, prior to the
introduction of Quality and Outcomes Framework (QOF)). Yet it must be recognised that the Aurum annual estimates reflect
expressed demand within a given calendar year for primary healthcare that is accessible through general practice. For instance,
the one-year period prevalence of low back pain in the adult population is likely to exceed 30%,46 with activity-limiting or
chronic low back pain being expected to be approximately 12–18%.46,47 This contrasts with an estimated annual consultation
prevalence of 4–5% from the current Aurum estimates, confirming that the majority of low back pain in the adult population in
a given calendar year is not presented to general practice and recorded in the structured EHR.
After allowing for differences in the age of the target population, our estimate of the annual consultation incidence of
osteoarthritis of 16–19 per 1000 person-years in adults aged 45 years and over from Aurum is broadly consistent with
estimates of 6–10 per 1000 person-years in all ages obtained from previous analyses of CPRD and other local and national UK
primary care EHR databases.12,19,20 Comparison of consultation prevalence estimates for osteoarthritis is more difficult due to
the use of different period prevalences (5-year,18 7-year,16 ever19) and target populations (all ages,14,16,18 15+,17 20+,19 45+,16
65+15 years). Where direct comparison is possible, our current Aurum estimates appear to fall between those from previous
local16 and national database studies.19 We found no previously published comparable consultation incidence estimates for
LBP from UK EHR data sources. Several previous prevalence studies have used narrow case definitions (eg, intervertebral
disk disorder) which cannot be directly compared. However, our current Aurum estimates for annual consultation prevalence
of low back pain are lower than three previous UK studies using a similar definition.14,16,17 Together, these comparisons
suggest that the annual consultation prevalence estimates from the current study are likely to be conservative, although there is
no reason to believe that this should result in systematic bias in monitoring trends over time.

Strengths and Limitations
Occurrence estimates for chronic health condition obtained from dynamic EHR data are typically sensitive to the specific case
definition adopted, the period and analytic approach used to distinguish incident from prevalent cases, the capture and linkage
of hospital data and other data sources, changing population structure, and the particular characteristics and incentives for
coding behaviour within a healthcare system or database.48 The codelists used in this study built on previous mapping and
consensus involving general practitioners. The future use of routinely recorded data to monitor the rate of new and existing
cases of musculoskeletal disorders presenting to general practice still requires care due to the large number of available codes
and variations in coding behaviour. The encouragement of practitioners to use a smaller set of preferred codes and periodically
reviewing and revising codelists used to define cases may help. We have justified the choice of look-back period by previous
empirical work.20 Our study period preceded any COVID-19 impacts on musculoskeletal health and accessing primary
healthcare. We focused our interpretation on estimates from after 2004, having observed sharp increases in 2000–2003. In
a previous analysis of another national GP database - The Health Improvement Network (THIN) - Horsfall et al49 found that
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incidence estimates across a range of outcomes were highly sensitive to the application of different data quality filters,
including acceptable computer usage levels. While the effects of this appeared to lessen after 2003, variations in data quality
between practices and across time in a dynamic population may still be a source of bias. For example, acceptable computer
usage was previously defined by primary care physician entries, but musculoskeletal consultations are likely to be increasingly
with non-medical staff such as nurse practitioners and physiotherapists. The level of coding of this activity is less clear. Our
analyses are based on the structured primary care EHR without access to unstructured (free text) data or linkage to hospital
record data. The findings of this study are limited to UK primary care. This study has focussed on incidence and prevalence of
musculoskeletal conditions. Other studies have shown closer agreement in estimates obtained from the two databases, for
example in characteristics of patients recorded with chronic obstructive pulmonary disease50 and antibiotic prescribing rates.43
Further research is needed to assess comparability of incidence and prevalence of other health conditions between GOLD and
Aurum, and findings from other types of research study.

Conclusion
Our study demonstrates some important differences between CPRD GOLD and Aurum databases in estimates of the
consultation incidence and prevalence of common, disabling musculoskeletal pain conditions. Estimates from Aurum
appeared to be more consistent with external sources. As indicators for monitoring musculoskeletal health in populations,
they are likely to be a valuable addition to existing population estimates obtained from periodic national self-report
surveys, but sensitive to analytic decisions and data quality.

Data Sharing Statement
Data may be obtained from a third party and are not publicly available. The data were obtained from the Clinical Practice
Research Datalink (CPRD). CPRD data governance does not allow us to distribute patient data to other parties.
Researchers may apply for data access at http://www.CPRD.com/research-applications. Our approved study protocol is
available on request, and codelists are freely available at https://www.keele.ac.uk/mrr/codelists/.
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