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Abstract

Background: Previous estimates for the prevalence of musculoskeletal conditions (MSK) and chronic pain in
Australia have been based on self-report. We aimed to determine the prevalence and distribution of arthritis,
chronic back pain, gout, osteoporosis, spondyloarthropathies and rheumatoid arthritis and current consultations
for chronic pain among adults attending Australian general practice, and describe their distribution according to
sociodemographic characteristics and presence of co-morbidities.

Methods: We investigated 1,501,267 active adult patients (57.6% females; 22.5% 265y) evaluated between 2013 and
2016 and included in the Medicinelnsight database (a National Prescribing Service MedicineWise program), a large
general practice data program that extracts longitudinal de-identified electronic medical record data from ‘active’ patients
in over 550 practices. Three main groups of outcomes were investigated: 1) “prevalence” of arthritis, chronic back pain,
gout, osteoporosis, spondyloarthropathies, and/or rheumatoid arthritis between 2000 and 2016; 2) “current” diagnosis/
encounter for the same conditions occurring between 2013 and 2016, and; 3) “current” consultations for chronic pain of
any type occurring between 2013 and 2016.

Results: The combined “prevalence” of the investigated MSK (diagnosis between 2000 and 2016) among adults
attending Australian general practice was 16.8% (95%Cl 15.9;17.7) with 21.3% (95%C| 20.2;22.4) of the sample
consulting for chronic pain between 2013 and 2016. The investigated MSK with the highest “prevalence” were
arthritis (9.5%) and chronic back pain (6.7%). Patients with some of these MSK attended general practices more
frequently than those without these conditions (median 2.0 and 1.0 contacts/year, respectively). The “prevalence”
of the investigated MSK and “current” consultations for chronic pain increased with age, especially in women, but
chronic pain remained stable at 22% for males aged > 40 years. The investigated MSK and chronic pain were
more frequent among those in lower socioeconomic groups, veterans, Aboriginal and Torrent Strait Islanders,
current and ex-smokers, and patients with chronic obstructive pulmonary disease or heart failure.
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Conclusions: The investigated MSK are more frequent among lower socioeconomic groups and the elderly. Based on
information collected from adults attending Australian general practices, Medicinelnsight provided similar estimates to
those obtained from population-based studies, with the advantage of being based on medical diagnosis and including

a national sample.

Keywords: Pain, chronic, Back pain, Musculoskeletal, Arthritis, Epidemiology, Population health

Background

Musculoskeletal conditions (MSK) and chronic pain rep-
resent an increasing public health problem worldwide
[1-5]. According to the Australian Institute of Health
and Welfare (AIHW) and the National Health Survey
(NHS), in 2011 they affected 28% of Australian adults
(6.1 million) [6]. Due to their chronicity and impact on
health status and quality of life, they represent the fourth
most expensive group of diseases in Australia, account-
ing for 9% of total health-care expenditure related to
hospitalisations, out-of-hospital health care, and pre-
scribed medications (approximately AUD$5.7 billion of
the AUDS$65 billion spent for all diseases) [7]. In terms
of health service use, in 2010 they were among the ten
most frequent problems managed by general practi-
tioners (GPs) (2.7 per 100 encounters for osteoarthritis
and 2.6 for back pain), only after metabolic conditions
and depression [8].

A few surveys have used self-reported data to investi-
gate the prevalence of these conditions among Austra-
lian adults [6, 9, 10], while the Bettering the Evaluation
and Care of Health (BEACH) program reported encoun-
ter rates and medication use for MSK and chronic pain
in adults attending a random sample of Australian gen-
eral practices [11, 12]. Estimates for MSK and chronic
pain vary across studies and information bias has been
highlighted as one of the reasons for these differences
[13-15]. Self-report for chronic pain and some MSK is
less accurate than for sociodemographic characteristics,
lifestyle, or other chronic conditions, thus affecting the
ability of population-based surveys to provide accurate
estimates for the total burden of MSK [14, 15]. On the
other hand, studies on this topic using nationally repre-
sentative samples and based on medical diagnosis are
scarce in the scientific literature [3-5, 13].

The Australian Government have recognised MSK and
chronic pain as a major public health priority, and empha-
sised the importance of national real-time data for moni-
toring their prevalence, management, and adverse effects
of medications [16]. More generally, increasing the scope
and number of quality improvement activties has been
recognised as being important for the Australian health
care system and so the National Prescribing Service (NPS)
MedicineWise was funded in 2011 to periodically collect

longitudinal clinical and prescribing data from Australian
general practices through Medicinelnsight [17]. Utilising
this large ongoing dataset, we aimed to investigate the
prevalence of some MSK conditions (arthritis, chronic
back pain, gout, osteoporosis, spondyloarthropathies, and
rheumatoid arthritis) and consultations for chronic pain
among adults attending Australian general practices, de-
scribe their distribution according to patients’ sociodemo-
graphic characteristics and examine associations with
other chronic non-communicable diseases (NCDs).

Methods

NPS MedicineWise was established in 1998 as an inde-
pendent, evidence-based, not-for-profit organisation. It
aims to promote the quality use of medicines. In 2011,
NPS MedicineWise established Medicinelnsight to drive
quality improvement activities in general practice and im-
prove primary health care and post marketing surveillance
of medicine use in Australia [17]. Medicinelnsight uses a
data extraction tool (GRHANITE™) developed by the
University of Melbourne and NPS MedicineWise, which
weekly collects de-identified data from patients electronic
medical records and securely transfers the information to
NPS MedicineWise [17, 18]. Based on a unique identifying
number attributed to everyone, patients within practices
are tracked over time, allowing the development of an on-
going longitudinal database.

Patients’ information collected by Medicinelnsight in-
clude: demographics (gender, ethnicity, indigenous status,
year of birth, postcode, suburb), diagnoses, reasons for
consultations, medicines prescribed and reasons for pre-
scription, known allergies or drug reactions, pathology test
orders and results, imaging test orders, instances of refer-
rals to other healthcare professionals (excluding referral
documents), instances of patient assessment and manage-
ment activities, clinical measurements (temperature, blood
pressure, weight, height, waist circumference), and smok-
ing status. For privacy reasons, a complete patient’s listed
past medical history (PMH considering the whole patient
lifespan) is not collected by Medicinelnsight [17]. How-
ever, by aggregating the information collected over several
years at each general practice (46% of individuals with
available electronic medical records prior to the launch of
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Medicinelnsight in 2011), the data extraction tool gener-
ates a “partial” clinical history for all active patients based
on previous diagnoses, medications, laboratory results,
and hospital admissions [17, 19-21].

Depending on the clinical information system available
at each general practice, GPs used medical coding vocabu-
laries (i.e. ‘DOCLE, ‘PYEFINCH’ or ‘ICPC’) to register
medical diagnosis, reasons for encounter, and reason for
prescription into their systems. Although GPs are required
to complete all these fields every time they see a patient,
the use of the codes is not mandatory and clinicians can
enter medical terms as free text [17].

By the end on 2016, Medicinelnsight had recruited 557
Australian general practices. Although a non-random
sampling process is used, the sample includes practices
from all states/territories (New South Wales (NSW) =
29.5%; Victoria (VIC)=22.7%; Queensland (QLD) =
20.1%; Western Australia (WA) = 12.2%; Tasmania (TAS)
=7.9%; South Australia (SA) = 3.6%; Australia Capital Ter-
ritory (ACT) = 2.0%; North Territory (NT) = 2.0%), regions
(major cities = 59.0%; inner regional = 24.5%; outer re-
gional = 12.6%; remote/very remote =3.8%), and size (1
GP=6.9%; 2 GPs=11.6%; 3-5 GPs=38.0%; 6-8 GPs =
24.0%; > 8 Gps = 19.5%) [17]. Following recommendations
for improving data quality [20-23], only practices estab-
lished for >2 years before the end of the analysis period
(no interruptions >2 months in practice), with recorded
data (history item, reason for encounter, or reason for pre-
scription) in 210% of encounters, and an average of >30
prescriptions/week were included in the analyses. There-
fore, we used data collected by Medicinelnsight from all
active patients (three or more visits to the practice in the
past 2 years) attending 4668 GPs (14.0% of the 33,275 GPs
registered in Australia in 2014-15) in 329 general prac-
tices across Australia (4.7% of all 7035 practices in 2011)
[24, 25]. All patients aged 18 and above, with information
registered in a Medicinelnsight practice between 10/2013
and 06/2016, and considered an active patient were eli-
gible for inclusion [17]. The final dataset included a total
of 1,544,303 individuals, who had encounters with general
practice (including clinical and administrative face-to-face
contacts and phone calls), and 7,411,945 different regis-
tered medical diagnoses during that period.

The available information from that three-year period
was used to determine the percentage of individuals with
(what we call) a “current” consultation for MSK, the per-
centage with a “current” consultation for chronic pain, and
the average number of health contacts per year. However,
to obtain more accurate data regarding (what we call) the
“prevalence” of the investigated MSK (i.e. diagnosis of arth-
ritis, chronic back pain, gout, osteoporosis, spondyloarthro-
pathies, and/or rheumatoid arthritis) [20-23], all data
available in Medicinelnsight (including current data and
past electronic health records going back to 2000 for most
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enrolled practices) was used to identify individuals with a
history (i.e. “prevalence”) of MSK.

Therefore, based in all available data, two different groups
of binary variables were created for the investigated MSK:
1) general “prevalence”, considering the diagnosis at any
point since 2000 (i.e. past and current health records), and;
2) “current” diagnosis/encounter for the same disease oc-
curring between 2013 and 2016 (i.e. current health records).
Patients with some of the investigated MSK were identified
from Medicinelnsight databases (for both “prevalence” and
“current” diagnosis/encounter) using an algorithm that in-
cluded all diagnosis or reason for encounter (and their syn-
onyms) related to arthritis (“osteoarthritis”, “arthritis”
“polyarthritis”, “arthropathy”, “polyarthralgia”, “arthralgia”,
“osteoarthrosis”, “arthrosis”), spondyloarthropathies (“spon-
dyloarthritis”, “spondyloarthropathy”, “spondylolisthesis”,
“spondylolysis”), rheumatoid arthritis (including polymyal-
gia rheumatica), osteoporosis, gout, and/or “chronic back
pain”. Whenever a field specified the condition as uncon-
firmed (i.e. “suspected”, “under investigation”, “???”), acute
(i.e. “suppurative”, “bacterial”, “infectious”, etc.), or was just
as a “family history” (or only a relative affected by these
conditions), patients were considered as negative for that
condition.

For “current” chronic pain consultations, only one binary
variable (no/yes) was generated for data analysis, consider-
ing all consultations/diagnosis that occurred between 2013
and 2016. In that case, the terms used included “chronic
pain”, “pain treatment” and synonyms of these terms (e.g.
“chronic -algia” and “chronic -ache”). Therefore, consider-
ing these terms, “chronic back pain” was included under
“chronic pain”, but also as a MSK, as this is consistent with
clinical practice in Australia and with reports from the
Australian Institute of Health and Welfare [6, 7, 26]. Pa-
tients were considered negatives for chronic pain whenever
the condition was specified as recent/acute.

The total number of contacts with the general practice
between 2013 and 2016 (independent of whether it was or
not related to some of the investigated MSK or chronic
pain) was also extracted from the database, as well as the
date of the first and last consultation (past and “current”
health records).

“Current” patient related information was obtained from
the same database, including sex (male/ female), age (ob-
tained as groups of 5-year categories), state of residence,
rurality (major cities, inner regional, outer regional, or re-
mote Australia), Australian Socio-Economic Indexes for
Areas (SEIFA) Index of Relative Socio-economic Advantage
and Disadvantage (IRSAD) deciles, pension (none, pen-
sioner or health care card owner, Department of Veterans
Affair (DVA)), ethnicity (Aboriginal and Torres Strait
Islander yes/no), and smoking status (non-smoker, ex-
smoker, current smoker). SEIFA-IRSAD is an indicator of
relative economic and social advantage/disadvantage of
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people and households within an area [27]. The deciles
were regrouped into quintiles (higher quintile indicating the
respondent resides in a more advantaged area) for analysis.

Finally, the prevalence of some common NCDs and
their risk factors were obtained following the same pro-
cedures used to identify the “prevalence” of the investi-
gated MSK, considering medical registers since 2000
when available (past and current health records). These
conditions included cardiometabolic risk factors (hyper-
tension, diabetes mellitus, chronic kidney disease), car-
diovascular diseases (ischaemic heart disease, stroke,
heart failure), respiratory diseases (asthma, chronic ob-
structive pulmonary disease (COPD)), and mental health
conditions (depression, anxiety).

Statistical analysis

Categorical variables were expressed as proportions (%),
while median with interquartile range (p25-p75) were used
to calculate the average number of health contacts, because
of this variable’s asymmetry. Confidence intervals of 95%
(95%CI) were also estimated. The association between
sociodemographic conditions and smoking status with the
“prevalence” of the investigated MSK and chronic pain was
expressed as prevalence and prevalence ratios (PR and their
respective 95%CI estimated using Poisson regression). All
associations with the investigated MSK diseases and
“current” consultations for chronic pain were adjusted for
sex and age, and p-values of heterogeneity were used to in-
dicate those associations where the prevalence of the out-
come was different across categories of the investigated
sociodemographic variables and smoking status.

All analyses were performed in STATA 14.0 (StataCorp,
Texas, USA), considering the clusters (general practices)
and weighted to the inverse of the individual’s probability of
being in the sample (inverse of the average annual number
of contacts with the general practice = 1/average number of
contacts per year) [11, 12, 28].

The Human Research Ethics Committee of the University
of Adelaide exempted this study of an ethical review, as it
used existing and non-identifiable data.

Results

Of the total 1,544,303 active patients available in the
Medicinelnsight database, 2.8% (n = 43,046) were excluded
because there was no recorded diagnosis or reason for en-
counter for the specified period (10/2013 to 06/2016). The
percentage of individuals with missing data was up to 4%
across categories of the investigated sociodemographic var-
iables, although a higher frequency was observed in the
NT (10.7%).

The final sample included for analysis consisted of
1,501,267 adults (57.6% females; 28.3% aged <35y and
22.5% =65y), and 65.2% of them had available records in
the Medicinelnsight database prior to 2013.
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The combined “prevalence” of the investigated MSK
(positive for arthritis, chronic back pain, gout, osteoporosis,
spondyloarthropathies, and/or rheumatoid arthritis, consid-
ering past and “current” health records) in the whole sam-
ple was 16.8% (95%Cl 15.9;17.7) with 21.3% (95%CI
20.2;22.4) of all patients consulting for chronic pain in the
period between 2013 and 2016. Considering both variables
together, 9.4% of the sample had some of the investigated
MSK and also consulted for chronic pain (Additional file 1:
Figure S1). For instance, chronic back pain could be both a
MSK and a consultation for chronic pain.

Arthritis was the most “prevalent” of the investigated
MSK (9.5%), followed by chronic back pain (6.7%), with
3.7% of the whole sample being affected by two or more
MSK (Table 1). Among those with any of the investigated
MSK, 67.0% consulted for the same reason in the period
between 2013 and 2016, and this frequency was greater
(86.1%) among those affected by three or more MSK.
“Current” consultations for the same MSK were more fre-
quent among those affected by chronic back pain (89.3%)
or rheumatoid arthritis (57.7%). Table 1 also shows that
56.1% of the patients with any of the investigated MSK
consulted for chronic pain in the period between 2013
and 2016, and this frequency was 46% higher among those
affected by three or more MSK. A “current” consultation
for chronic pain was also more likely among those affected
by chronic back pain (96.7%), and less frequent among pa-
tients with gout (30.9%). The average number of health
contacts per year was twice as high among those with any
of the investigated MSK compared to those without these
conditions, and this number increased progressively with
the number of MSK’s in the same individual.

Figure 1 shows that the “prevalence” of the investi-
gated MSK and “current” consultations for chronic pain
increased with age, but the last remained relatively stable
for those aged 40 years or over, especially among males
(Fig. 1). The “prevalence” of chronic MSK and “current”
consultations for chronic pain were higher in males aged
20-39 years than in women of the same age, becoming
both more frequent in women than in men after the age
60 years.

The distribution of arthritis and chronic back pain ac-
cording to age and sex (Fig. 2) reflects the differences pre-
viously described for the “prevalence” of MSK and
“current” consultations for chronic pain. The “prevalence”
of chronic back pain was 20-53% more common in males
aged 20—49 years than their female peers, while no sex dif-
ferences were found for arthritis in this age. On the other
hand, the “prevalence” of arthritis increased after the age
50 years, especially among women, who were up to 29%
more likely to have this condition than men. Moreover,
although the “prevalence” of chronic back pain remained
relatively stable at around 9% in older adults, it was 25—
33% more frequent in females.
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Table 1 Prevalence of the investigated musculoskeletal diseases and characteristic related to the management of these conditions.

Adults aged 18+ years (N=1,501,267)

Current consultation
for the same problem

Prevalence
(2000-2016)°

Current consultation
for chronic pain

Average number of
health contacts per year

Average time in
the dataset (years)

% (95%Cl) (2013-2016)° (2013-2016)° (2013-2016)°° (2000-2016)
% % Median [p25-p75] Median [p25-p75]
Positive for any
musculoskeletal disease
No 83.2 (82.3,84.1) 0.0 143 1.0 [1.0-2.0] 3.3 [0.7-8.6]
Yes 16.8 (15.9,17.7) 66.7 56.1 2.0 [1.0-55] 6.0 [1.8-12.6]
Number of musculoskeletal
diseases®
1 13.1 (12.513.7) 67.0 549 2.0 [1.0-4.5] 55[1.6-121]
2 3.1(2834) 625 54.8 3.0 [1.0-8.0] 7.3 [25-139]
3+ 0.6 (0.5,0.7) 86.1 80.0 6.5 [2.0-12.5] 8.1 [3.0-14.7]
Type of musculoskeletal
disease
Arthritis 9.5 (88;10.3) 483 40.0 2.5[1.0-6.5] 7.7 [29-140]
Chronic back pain 6.7 (64;7.1) 89.3 96.7 2.0 [1.0-5.0] 451[1.3-103]
Gout 1.6 (1.5,1.7) -€ 309 1.5 [1.0-4.0] 42 [1.1-104]
Osteoporosis 1.2 (1.1,14) - 385 3.5[1.0-9.0] 57 [13-13.1]
Spondyloarthropathies 1.1 (09:1.3) 84 46.5 3.0 [1.0-7.5] 9.2 [3.9-14.8]
Rheumatoid arthritis 0.9 (0.8;1.0) 57.7 350 2.5[1.0-7.5] 7.2 [21-14.1]

2 Considering the whole period since the first register available in the Medicinelnsight dataset (2000-2016)

b Consultations between Oct/2013 and June/2016

€ Number of registers on different dates when the patient received some diagnosis and/or some encounter occurred between the patient and the health service,

including face-to-face visits and telephone contacts

9 positives for arthritis, chronic back pain, gout, osteoporosis, spondyloarthropathies, and/or rheumatoid arthritis

¢ No data available on diagnosis for these conditions before 2013

Table 2 presents the distribution of the overall
prevalence of MSK and current consultations for
chronic pain according to sociodemographic charac-
teristics and smoking status. The overall “prevalence”
of MSK ranged from 14.7% to 19.4% across states, ex-
cept in NT where 10.2% had some of the investigated
MSK. “Current” consultations for chronic pain oscil-
lated around 20% in most states, but a higher fre-
quency was observed in the ACT and the lowest in
NT (26.1% and 8.8%, respectively). Consequently,
“current” consultations for chronic pain among pa-
tients with some of the investigated MSK were more
common in ACT (63.8%) and less frequent in NT
(38.0%). Differences in the overall “prevalence” of
MSK and “current” consultations for chronic pain
were less evident for rurality or socioeconomic pos-
ition (lower frequencies in remote Australia and in
the highest SEIFA-IRSAD quintile), and a lower pro-
portion of patients with some of the investigated
MSK consulted for chronic pain in remote Australia.
After adjustment for age and sex, the overall “preva-
lence” of MSK, “current” consultations for chronic
pain, and proportion of patients with some of the in-
vestigated MSK consulting for chronic pain were
higher in DVAs holders. Both, the overall “prevalence”

of MSK and “current” consultations for chronic pain
were more frequent in Aboriginal and Torres Strait
Islander people. However, the proportion of consulta-
tions for chronic pain among those affected by some
of the investigated MSK was similar in Aboriginals
and non-Aboriginals. The overall “prevalence” of MSK
and “current” consultations for chronic pain were
similar in ex-smokers and current smokers, while
among non-smokers these frequencies were lower.

Fig. 3 shows the overall “prevalence” of the investi-
gated MSK and chronic pain among individuals af-
fected by other chronic diseases. The investigated
MSK were more frequent among those affected by
heart failure or COPD, and less frequent among
people with diabetes mellitus. On the other hand,
“current” consultations for chronic pain among indi-
viduals with a chronic disease ranged from 25% to
29% for most diseases, with the highest values ob-
served among those affected by ischaemic heart dis-
ease, heart failure, COPD, or anxiety.

Discussion

Four principal findings can be highlighted in this study.
Firstly, the investigated MSK and consultations for
chronic pain are common, and often related, reasons for
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Prevalence of musculoskeletal
diseases 2010-2016 (% yes)

Current consultation for chronic
pain 2013-2016 (% yes)

Males C—Females Males - A--Females
50.0
g M
g 400 I
£ ]
&
& 300 :
_____ el T
200 =k 79
’ —_— &«
A&—=- * 5
10.0 I
I ﬂ
0.0 m

18-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
28%)  (16.5%) (174%) (17.1%) (16.5%) (14.5%) (9.2%)  (49%)  (1.3%)
Age group (years)

Fig. 1 Overall prevalence of the investigated MSK and current
consultation for chronic pain by age and sex. For “prevalence”, the
whole period since the first register available in the Medicinelnsight
dataset (2000-2016) was considered, while “current consultation”
considers the period between Oct/2013 and June/2016. Results for
adults (18+ years) who attended one of the 329 Australian General
Practices participating in the Medicinelnsight program (N = 1,501,267).
Vertical lines represent 95%Cls

presentation in Australian general practice. Secondly, pa-
tients affected by some of the investigated MSK attend
general practice more frequently than those without these
conditions. Thirdly, although the overall “prevalence” of
the investigated MSK increases with age, the rate of
“current” consultation for chronic pain remains stable
once patients reach 40—49 years of age, especially among
males. Finally, there appears to be some geographical and
socioeconomic differences in the overall “prevalence” of
the investigated MSK and “current” consultations for
chronic pain in Australia that need to be explained.

Prevalence of chronic
back pain 2010-2016 (% yes)

Prevalence of arthritis
2010-2016 (% yes)
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Fig. 2 Prevalence of chronic back pain and arthritis by age and sex.
"Prevalence” estimations considering the whole period since the first
register available in the Medicinelnsight dataset (2000-2016). Results
for adults (18+ years) who attended one of the 329 Australian General
Practices participating in the Medicinelnsight program (N = 1,501,267).
Vertical lines represent 95%Cls
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Previous estimates for the prevalence of MSK are simi-
lar to our “prevalence” obtained from Medicinelnsight
data [29], although we might expect a higher frequency
in our study compared to community based surveys, be-
cause our participants are attending a doctor, which
makes them less likely to be healthy than general popu-
lation [17]. Using self-report data, the AIHW estimated
that osteoarthritis affects 8.0% of all Australians adults,
back pain 7.1%, osteoporosis 3.1%, and rheumatoid arth-
ritis 1.9%. However, the use of self-reported information
can undermine the ability to truly identify the scale of
MSK within the population, especially for chronic pain,
as the reliability of this information is also affected by
question wording [15]. According to the BEACH pro-
gram, chronic pain among Australian patients attending
general practices changed from 18% in 2005 (N =3211)
to 19% in 2008-09 (N =5793) [11, 26]. Therefore, the
results obtained from Medicinelnsight are similar to
these previous estimates, with the advantage of provid-
ing results from a very large sample, which can be con-
sidered nationally representative of Australian adults
(demographic distribution comparable to the census)
[17, 30]. It is also based on medical diagnosis rather than
self-report. Different countries have demonstrated that
data from primary health care electronic records are ac-
curate for the investigation of different diseases and their
risk factors (sensitivity, specificity, and predictive posi-
tive values ranging from 70 to 95%) [19-23]. Programs
like Medicinelnsight are an excellent opportunity for
governments to ascertain clinical outcomes on a large
scale, at low cost, and with the potential to link to other
data sources, thus facilitating monitoring and planning
by heath policy makers [31]. Our findings also highlight
the importance of these conditions in Australian health
care because of their chronicity, rising health care costs,
higher frequency among individuals affected by other
chronic conditions, and adverse effects on patients’ qual-
ity of life [6, 7, 32, 33].

It has been shown previously that MSK are a common
reason for consultation in general practice, increasing
with age and being more frequent in females [10, 34].
Chronic pain has also been reported to be more frequent
among the less educated, those with lower family in-
come, the physically inactive, smokers, and among those
with depression [29], which is consistent with our re-
sults. Additionally, some studies have also found a
higher frequency of chronic pain among women and a
progressive increase with age, with a reduction after the
age of 65 years, which is also consistent with our find-
ings [11, 29, 35]. The reduction in the “prevalence” of
chronic pain in the elderly may be a consequence of
fewer work place related physical adverse effects post
retirement [29, 35]. However, this could be also second-
ary to GPs recording MSK more frequently than chronic
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Table 2 Prevalence of the investigated musculoskeletal diseases and consultations for chronic pain according to sociodemographic
characteristics and smoking status. Adults aged 18+ years (N =1,501,267)

% of all data

Prevalence of chronic
musculoskeletal disease
(2010-2016)°

Current consultation
for chronic pain
(2013-2016)°

% of patients with a

MSK that consulted for
chronic pain (2013-2016)°
%

%" PR (95%CI) %" PR (95%CI)
State P <0001 P=0.006
New South Wales (NSW) 282 176 Ref 227 Ref 575
Victoria (VIC) 255 16.5 0.94 (0.85-1.04) 222 0.98 (0.84-1.14) 58.1
Queensland (QLD) 187 169 0.96 (0.88;1.06) 19.8 0.87 (0.77-0.99) 534
Western Australia (WA) 133 14.7 0.83 (0.72-0.96) 19.1 0.84 (0.72-0.99) 559
Tasmania (TAS) 80 194 1.10 (1.01-1.21) 21.8 0.96 (0.83-1.12) 528
South Australia (SA) 34 173 0.98 (0.87;1.11) 223 0.98 (0.82-1.17) 54.9
Australia Capital Territory (ACT) 16 18.8 1.07 (0.73;1.58) 26.1 1.15 (0.77-1.71) 63.8
North Territory (NT) 13 102 0.58 (0.39,0.88) 88 0.39 (0.22-0.67) 380
Rurality P=005 P=007
Major cities 63.0 164 Ref 214 Ref 572
Inner regional 24.2 18.1 1.11 (1.02-1.20) 224 1.05 (0.93-1.17) 555
Outer regional 1.2 16.9 1.03 (0.95-1.12) 194 091 (0.80-1.02) 524
Remote Australia 16 14.6 0.89 (0.71-1.12) 16.6 0.78 (0.61-1.00) 49.0
Socioeconomic position P <0.001 P <0.001
(SEIFA-IRSAD quintiles)
1 (Lowest) 173 189 Ref 238 Ref 57.1
2 15.7 19.1 1.01 (0.93-1.08) 235 0.99 (0.90-1.08) 57.2
3 20.5 16.5 0.87 (0.80-0.94) 20.2 0.85 (0.77-0.93) 54.2
4 20.1 16.5 0.87 (0.81-0.94) 21.2 0.89 (0.81-0.98) 56.3
5 (Highest) 264 14.6 0.77 (0.71-0.84) 19.6 0.83 (0.74-0.93) 56.0
Pension P <0.001 P <0.001
None 229 133 Ref 17.8 Ref 51.5
Pensioner or health care card 326 217 1.64 (1.52-1.76) 26.0 1.46 (1.32-1.63) 59.0
Department of Veterans Affair 13 24.1 1.82 (1.68-1.98) 296 1.66 (1.47-1.88) 60.8
Ignored 432 14.3 1.08 (0.98-1.19) 203 1.14 (1.00-1.31) 55.1
Aboriginal or Torres Strait Islander P<0.001 P<0.001
No 69.7 176 Ref 22.2 Ref 56.9
Yes 1.8 229 1.30 (1.22-1.39) 258 1.16 (1.08-1.24) 58.2
Ignored 286 14.7 0.83 (0.79-0.88) 190 0.85 (0.80-0.91) 53.8
Smoking status P<0.001 P<0.001
Non-smoker 503 16.8 Ref 213 Ref 54.8
Ex-smoker 20.1 19.8 1.17 (1.15-1.19) 24.4 1.14 (1.12-1.17) 57.2
Current smoker 145 205 1.22 (1.19-1.25) 248 117 (1.12-1.21) 594
Ignored 15.1 10.0 0.65 (0.61-0.70) 15.7 0.69 (0.64-0.75) 544

2 Considering the whole period since the first register available in the Medicinelnsight dataset (2000-2016), and including those positives for arthritis, chronic
back pain, gout, osteoporosis, spondyloarthropathies and/or rheumatoid arthritis
P Consultation between 10/2013 and 06/2016
¢ Prevalence, prevalence ratios (PR) and p-values estimated based on Poisson Regression models, adjusted for sex and age. P-values of heterogeneity indicating

differences across categories of each independent variable
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Fig. 3 Overall prevalence of the investigated musculoskeletal diseases
and current consultation for chronic pain according to the presence of
chronic diseases. For “prevalence”, the whole period since the first
register available in the Medicinelnsight dataset (2000-2016) was
considered, while “current consultation” considers the period between
Oct/2013 and June/2016. Results for adults (18+ years) who attended
one of the 329 Australian General Practices participating in the
Medicinelnsight program (N=1,501,267). Values in parenthesis are the
prevalence of each chronic disease. Vertical lines represent 95%Cls.
Results are age and sex adjusted

pain as the reason for encounter once they confirm the
diagnosis, or given the increase in comorbidity with age,
the reporting of chronic pain may slip down the list of
priorities compared to the other conditions older people
have. However, some biological explanations are also
possible. For instance, MSK developed later in life may
be less painful due to a higher pain threshold associated
with a loss of primary afferent fibres, reduction of pain
receptors, or pain indifference resulting from a history
of other chronic problems [36, 37].

More difficult to explain are the differences in consult-
ation rates for chronic pain related to MSK between
States, which has not been reported before in Australia
[6, 11, 12, 32, 34], and may relate to differential access
to general practice (i.e. poor access in non-urban loca-
tions) or recording of the reason for consultation, such
as in the N'T, where the percentage of excluded individ-
uals due to missing data was 10.7%.

An advantage of using routinely collected morbidity
data is the ability to examine the relationship between
conditions. As expected, those with anxiety were more
likely to consult for chronic pain [38]. Amongst co-
morbidities, the overall prevalence of the investigated
MSK and chronic pain were particularly high among
those affected by heart failure and COPD. This relation-
ship has been reported previously [39—42] and attributed
to abnormal inflammatory responses in extra-articular
tissues, co-morbid depression and anxiety, insomnia,
related symptoms (i.e. cough making pain worse,
oedema), musculoskeletal fatigue, and restricted use
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of non-steroidal anti-inflammatory drugs for pain
management.

In the absence of a disease register for MSK in general
practice, Medicinelnsight provides an alternative to popu-
lation surveys. However, there are some limitations that
should be highlighted. Firstly, not everyone with a MSK
needs to see a GP regularly for diagnosis or management.
For instance, most people over the age of 65 will have
osteoarthritis or some other MSK, but not everyone will
require regular medical care for these conditions [6, 7].
Secondly, depending on how critical information is re-
corded (e.g. missing data, non-mandatory fields, free-text
for coding, different system coding vocabularies) or ex-
tracted (algorithms for data extraction), the accuracy of
the information may be compromised [20-23, 43]. Al-
though 2.8% of the individuals were excluded due to miss-
ing data on diagnosis or reason for encounter, it is very
unlikely that it could have biased the results, as they were
similar to the investigated sample according to sex, age,
rurality, socioeconomic position, aboriginality or smoking
status. Even though diverse methods were used to im-
prove data quality (i.e. general practice characteristics,
fields used for data extraction, variability of terms and syn-
onyms), the algorithms used by Medicinelnsight for data
extraction have not been validated [28]. Furthermore, con-
sidering the non-random sampling process used for the
enrolment of general practices and restrictions defined by
Medicinelnsight to get them included in the datasets,
smaller practices are more likely to be underrepresented.
However, the investigated sample seems to be representa-
tive of the Australian population, as the distribution in
terms of gender, age, socioeconomic position, state, and
rurality closely resembles figures from the last census [17,
30]. In any case, considering all these issues, Medicine-
Wise is continuously expanding the number of recruited
general practices and working towards the standardisation
of its own data coding and extraction procedures [17].
Thirdly, diseases that are longstanding may only be
recorded at initial diagnosis and a snapshot of GP attend-
ance may not pick up the sentinel event. Including a lon-
ger period of data collection for the same patients and
using a list of synonyms for the investigated conditions
could improve the sensitivity to identify MSK cases and
overcome these limitations.

Conclusions

The investigated MSK were an important and frequent
reason for consultation in Australian general practice, espe-
cially among lower socioeconomic groups and the elderly.
The distribution of these conditions differed according to
other demographic characteristics and presence of comor-
bidities. Based on information collected from adults attend-
ing Australian general practices, Medicinelnsight provided
similar estimates to those obtained from population-based
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studies, with the advantage of being based on medical
diagnosis and including a national sample.
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June/2016. Results for adults (18+ years) who attended one of the 329
Australian General Practices participating in the Medicinelnsight program
(N=1,501,267). (DOC 218 kb)

Abbreviations

ACT: Australia Capital Territory; AIHW: Australian Institute of Health and
Welfare; BEACH: Bettering the Evaluation and Care of Health Program;
COPD: Chronic obstructive pulmonary disease; DVA: Department of Veterans
Affair; GPs: General practitioners; MSK: Musculoskeletal conditions;

NCDs: Chronic non-communicable diseases; NHS: National Health Survey;
NPS: National Prescribing Service; NT: North Territory; PMH: Past medical
history; PR: Prevalence ratio; SEIFA-IRSAD: Australian socio-economic indexes
for areas index of relative socio-economic advantage and disadvantage;
TAS: Tasmania; WA: Western Australia

Acknowledgements
The author acknowledges NPS MedicineWise for providing the necessary
support for the completion of this study.

Funding
DAGC received a part fellowship from the NHMRC Centre of Research
Excellence to Reduce Inequality in Heart Disease to conduct this study.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due to restrictions of NPS MedicineWise but are available
from the corresponding author on reasonable request.

Authors’ contributions

DAGC developed and designed the study, undertook the analysis and
prepared the manuscript. SV and EH assisted with study design and
commented on drafts of the manuscript. NS assisted with study design,
reviewed the analysis, helped prepare the manuscript and commented on
drafts. All authors read and approved the final manuscript.

Ethics approval and consent to participate

Medicinilnsight was approved by the Royal Australian College of General
Practitioners (RACGP) National Research and Evaluation Ethics Committee on 10
January 2013. The program considers three different consent to participate levels
before data collection. First, the general practice owner is provided with a
comprehensive Practice Kit that includes information for them to make an
informed decision to participate in the program. Second, GPs are informed by the
general practice owner about the practice’s participation in the program, and are
given the opportunity to consent to receiving individual tailored reports. Finally,
patients are made aware of the program through promotional material that is
displayed within the waiting room of all participating practices, so they have the
opportunity of verbally informing the practice about their choice not to
participate. Verbal consent was obtained considering that Medicinelnsight does
not collect patients' identifiable information such as name, date of birth and
address, thus representing a low safety risk for the participants. Additionally, all
Medicinelnsight data requests are approved by an independent Data Governance
Committee that includes GPs, Statisticians and consumer representatives. Finally,
the Human Research Ethics Committee of the University of Adelaide exempted
this study of an ethical review, as it used existing and non-identifiable data.

Consent for publication
Not applicable.

Page 9 of 10

Competing interests
There authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

1Discip\ihe of General Practice, Adelaide Medical School, NHMRC Centre of
Research Excellence to Reduce Inequality in Heart Disease, The University of
Adelaide, Adelaide, SA, Australia. °School of Public Health, The University of
Adelaide, Adelaide, SA, Australia.

Received: 5 June 2017 Accepted: 14 January 2018
Published online: 18 January 2018

References

1. Briggs AM, Cross MJ, Hoy DG, Sanchez-Riera L, Blyth FM, Woolf AD, March L.
Musculoskeletal health conditions represent a global threat to healthy
aging: a report for the 2015 World Health Organization world report on
ageing and health. Gerontologist. 2016(56 Suppl 2):5243-55.

2. Global Burden of Disease Study C. Global, regional, and national incidence,
prevalence, and years lived with disability for 301 acute and chronic
diseases and injuries in 188 countries, 1990-2013: a systematic analysis for
the global burden of disease study 2013. Lancet. 2015;386(9995):743-800.

3. Cross M, Smith E, Hoy D, Nolte S, Ackerman |, Fransen M, Bridgett L,
Williams S, Guillemin F, Hill CL, et al. The global burden of hip and knee
osteoarthritis: estimates from the global burden of disease 2010 study. Ann
Rheum Dis. 2014;73(7):1323-30.

4. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, Williams G, Smith E, Vos T,
Barendregt J, et al. The global burden of low back pain: estimates from the
global burden of disease 2010 study. Ann Rheum Dis. 2014;73(6):968-74.

5. Smith E, Hoy DG, Cross M, Vos T, Naghavi M, Buchbinder R, Woolf AD, March L.
The global burden of other musculoskeletal disorders: estimates from the
global burden of disease 2010 study. Ann Rheum Dis. 2014;73(8):1462-9.

6. Australian Institute of Health and Welfare 2014. Arthritis and other
musculoskeletal conditions across the life stages. Arthritis Series no.18. PHE
173. Canberra: AIHW. Available at https://www.aihw.gov.au/reports/arthritis-
other-musculoskeletal-conditions/across-life-stages/contents/table-of-
contents. Accessed on 15/11/2016.

7. Australian Institute of Health and Welfare 2014. Health-care expenditure on
arthritis and othermusculoskeletal conditions 2008-09. Arthritis series no. 20.
Cat. no. PHE 177. Canberra: AIHW. Available at http://www.aihw.gov.au/
publication-detail/?id=60129548392. Accessed on 17/11/2016.

8. Cooke G, Valenti L, Glasziou P, Britt H. Common general practice presentations
and publication frequency. Aust Fam Physician. 2013;42(1-2):65-8.

9. Currow DC, Agar M, Plummer JL, Blyth FM, Abernethy AP. Chronic pain in
South Australia - population levels that interfere extremely with activities of
daily living. Aust N Z J Public Health. 2010;34(3):232-9.

10.  March LM, Bagga H. Epidemiology of osteoarthritis in Australia. Med J Aust.
2004;180(5 Suppl):56-10.

11. Henderson JV, Harrison CM, Britt HC, Bayram CF, Miller GC. Prevalence,
causes, severity, impact, and management of chronic pain in Australian
general practice patients. Pain Med. 2013;14(9):1346-61.

12. Brand CA, Harrison C, Tropea J, Hinman RS, Britt H, Bennell K. Management
of osteoarthritis in general practice in Australia. Arthritis Care Res (Hoboken).
2014,66(4):551-8.

13. Hoy DG, Smith E, Cross M, Sanchez-Riera L, Blyth FM, Buchbinder R, Woolf AD,
Driscoll T, Brooks P, March LM. Reflecting on the global burden of
musculoskeletal conditions: lessons learnt from the global burden of disease
2010 study and the next steps forward. Ann Rheum Dis. 2015;74(1):4-7.

14.  Dal Grande E, Fullerton S, Taylor AW. Reliability of self-reported health risk
factors and chronic conditions questions collected using the telephone in
South Australia, Australia. BMC Med Res Methodol. 2012;12:108.

15.  Gill TK, Tucker GR, Avery JC, Shanahan EM, Menz HB, Taylor AW, Adams RJ, Hill CL.
The use of self-report questions to examine the prevalence of musculoskeletal
problems: a test-retest study. BMC Musculoskelet Disord. 2016;17:100.

16.  Pain Australia, 2014. National Pain Strategy, Pain Managament for all Autralians,
Australia. (Available at http//www.painaustralia.org.au/improving-policy/
national-pain-strategy) Accessed on 08/09/2017.


dx.doi.org/10.1186/s12891-018-1941-x
https://www.aihw.gov.au/reports/arthritis-other-musculoskeletal-conditions/across-life-stages/contents/table-of-contents
https://www.aihw.gov.au/reports/arthritis-other-musculoskeletal-conditions/across-life-stages/contents/table-of-contents
https://www.aihw.gov.au/reports/arthritis-other-musculoskeletal-conditions/across-life-stages/contents/table-of-contents
http://www.aihw.gov.au/publication-detail/?id=60129548392
http://www.aihw.gov.au/publication-detail/?id=60129548392
http://www.painaustralia.org.au/improving-policy/national-pain-strategy
http://www.painaustralia.org.au/improving-policy/national-pain-strategy

Gonzalez-Chica et al. BMC Musculoskeletal Disorders (2018) 19:20

17. Medicinelnsight: Medicinelnsight Data Book Version 1.2. Sydney; NPS
MedicineWise, December 2016. (Available at http://www.nps.org.au/health-
professionals/medicineinsight/interested-in-medicineinsight-data/
medicineinsight-databook). Accessed on 15/01/2017. 2016.

18. Boyle DI. Middleware supporting next generation data analytics in Australia.
Stud Health Technol Inform. 2015;216:1019.

19.  Rubbo B, Fitzpatrick NK, Denaxas S, Daskalopoulou M, Yu N, Patel RS, Follow-
up UKB, Outcomes Working G, Hemingway H. Use of electronic health records
to ascertain, validate and phenotype acute myocardial infarction: a systematic
review and recommendations. Int J Cardiol. 2015;187:705-11.

20. Tu K, Manuel D, Lam K, Kavanagh D, Mitiku TF, Guo H. Diabetics can be
identified in an electronic medical record using laboratory tests and
prescriptions. J Clin Epidemiol. 2011;64(4):431-5.

21. Woodfield R, Grant I, Group UKBSO, Follow-Up UKB, Outcomes Working G,
Sudlow CL. Accuracy of electronic health record data for identifying stroke
cases in large-scale epidemiological studies: a systematic review from the
UK biobank stroke outcomes group. PLoS One. 2015;10(10):e0140533.

22. Horsfall L, Walters K, Petersen |. Identifying periods of acceptable computer usage
in primary care research databases. Pharmacoepidemiol Drug Saf. 2013,22(1):64-9.

23. Marston L, Carpenter JR, Walters KR, Morris RW, Nazareth |, White IR,
Petersen I. Smoker, ex-smoker or non-smoker? The validity of routinely
recorded smoking status in UK primary care: a cross-sectional study. BMJ
Open. 2014;4(4):e004958.

24, Primary Health Care Research & Information Service. PHCRIS Fast Fact: General
practice numbers in Australia, 2000-01 to 2010-11. (Available at http://www.
phcris.org.au/fastfacts/fact.php?id=6752). Accessed on 10/12/2016.

25. Australian Government, Department of Health. General Practice Statistics: GP
Workforce Statistics — 2004-05 to 2014-15. (Available at http://www.health.
gov.au/internet/main/publishing.nsf/content/General+Practice+Statistics-1).
Accessed on 10/12/2016.

26. Australian Institute of Health and Welfare, Australian GP Statistics and
Classification Centre, 2006. SAND abstract No. 82 from the BEACH program:
Prevalence and management of chronic pain. Sydney: AGPSCC University of
Sydney. ISSN 1444-9072. Available at https//sydney.edu.au/medicine/fmrc/
publications/sand-abstracts/ Accessed on 10/11/2016.

27.  ABS: Australian Bureau of Statistics. Census of Population and Housing:
Socio-Economic Indexes for Areas (SEIFA), Australia. (Available at http://
www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001) Accessed on 01/03/
2015. In,, vol. cat. no. 2033.0.55.001 2011.

28.  Benchimol El, Smeeth L, Guttmann A, Harron K, Moher D, Petersen |,
Sorensen HT, von EIm E, Langan SM, Committee RW. The REporting of
studies conducted using observational routinely-collected health data
(RECORD) statement. PLoS Med. 2015;12(10):21001885.

29. McBeth J, Jones K. Epidemiology of chronic musculoskeletal pain. Best Pract
Res Clin Rheumatol. 2007;21(3):403-25.

30. ABS: Australian Bureau of Statistics. Table Builder. (Available at http://www.
abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder) Accessed on
10/05/2016. In; 2016.

31. Weber GM, Mand! KD, Kohane IS. Finding the missing link for big
biomedical data. JAMA. 2014;311(24):2479-80.

32. Knox SA, Harrison CM, Britt HC, Henderson JV. Estimating prevalence of
common chronic morbidities in Australia. Med J Aust. 2008;189(2):66-70.

33. van der Zee-Neuen A, Putrik P, Ramiro S, Keszei A, de Bie R, Chorus A,
Boonen A. Impact of chronic diseases and multimorbidity on health and
health care costs: the additional role of musculoskeletal disorders. Arthritis
Care Res (Hoboken). 2016;68(12):1823-31.

34.  Jordan K, Clarke AM, Symmons DP, Fleming D, Porcheret M, Kadam UT,
Croft P. Measuring disease prevalence: a comparison of musculoskeletal
disease using four general practice consultation databases. Br J Gen Pract.
2007;,57(534):7-14.

35. Cimmino MA, Ferrone C, Cutolo M. Epidemiology of chronic
musculoskeletal pain. Best Pract Res Clin Rheumatol. 2011;25(2):173-83.

36. Daoust R, Paquet J, Piette E, Sanogo K, Bailey B, Chauny JM. Impact of age
on pain perception for typical painful diagnoses in the emergency
department. J Emerg Med. 2016;50(1):14-20.

37. Lautenbacher S, Peters JH, Heesen M, Scheel J, Kunz M. Age changes in
pain perception: a systematic-review and meta-analysis of age effects on
pain and tolerance thresholds. Neurosci Biobehav Rev. 2017;75:104-13.

38. Dickens C, McGowan L, Clark-Carter D, Creed F. Depression in rheumatoid
arthritis: a systematic review of the literature with meta-analysis. Psychosom
Med. 2002;64(1):52-60.

39.

40.

42.

43.

Page 10 of 10

Nannini C, Medina-Velasquez YF, Achenbach SJ, Crowson CS, Ryu JH,
Vassallo R, Gabriel SE, Matteson EL, Bongartz T. Incidence and mortality of
obstructive lung disease in rheumatoid arthritis: a population-based study.
Arthritis Care Res (Hoboken). 2013;65(8):1243-50.

van Dam van Isselt EF, Groenewegen-Sipkema KH, Spruit-van Eijk M,
Chavannes NH, de Waal MW, Janssen DJ, Achterberg WP. Pain in patients with
COPD: a systematic review and meta-analysis. BMJ Open. 2014:4(9):e005898.
DeJongh B, Birkeland K, Brenner M. Managing comorbidities in patients
with chronic heart failure: first, do no harm. Am J Cardiovasc Drugs. 2015;
15(3):171-84.

Hall AJ, Stubbs B, Mamas MA, Myint PK, Smith TO. Association between
osteoarthritis and cardiovascular disease: systematic review and meta-
analysis. Eur J Prev Cardiol. 2016;23(9):938-46.

Stocks N, Fahey T. Labelling of acute respiratory illness: evidence of
between-practitioner variation in the UK. Fam Pract. 2002;19(4):375-7.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at .
www.biomedcentral.com/submit () BiolVled Central



http://www.nps.org.au/health-professionals/medicineinsight/interested-in-medicineinsight-data/medicineinsight-databook
http://www.nps.org.au/health-professionals/medicineinsight/interested-in-medicineinsight-data/medicineinsight-databook
http://www.nps.org.au/health-professionals/medicineinsight/interested-in-medicineinsight-data/medicineinsight-databook
http://www.phcris.org.au/fastfacts/fact.php?id=6752
http://www.phcris.org.au/fastfacts/fact.php?id=6752
http://www.health.gov.au/internet/main/publishing.nsf/content/General+Practice+Statistics-1
http://www.health.gov.au/internet/main/publishing.nsf/content/General+Practice+Statistics-1
https://sydney.edu.au/medicine/fmrc/publications/sand-abstracts
https://sydney.edu.au/medicine/fmrc/publications/sand-abstracts
http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001
http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001
http://www.abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder
http://www.abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Additional files
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

