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Are general practice characteristics predictors of
good glycaemic control in patients with diabetes?
A cross-sectional study
inding ways to better care for
 Abstract

people with diabetes and
Objectives: To determine whether certain characteristics of general
practices are associated with good glycaemic control in patients with
diabetes and with completing an annual cycle of care (ACC).

Research design and methods: Our cross-sectional analysis used baseline
data from the Australian Diabetes Care Project conducted between
2011 and 2014. Practice characteristics were self-reported. Characteristics
of the patients that were assessed included glycaemic control
(HbA1c level �53 mmol/mol), age, sex, duration of diabetes, socio-
economic disadvantage (SEIFA) score, the complexity of the patient’s
condition, and whether the patient had completed an ACC for diabetes in
the past 18 months. Clustered logistic regression was used to establish
predictors of glycaemic control and a completed ACC.

Results: Data were available from 147 general practices and 5455 patients
with established type 1 or type 2 diabetes in three Australian states.
After adjustment for other patient characteristics, only the patient
completing an ACC was statistically significant as a predictor of glycaemic
control (P¼0.011). In a multivariate model, the practice having a chronic
disease-focused practice nurse (P¼0.036) and running educational
events for patients with diabetes (P¼0.004) were statistically significant
predictors of the patient having complete an ACC.

Conclusions: Patient characteristics are moderately good predictors of
whether the patient is in glycaemic control, whereas practice characteristics
appear to predict only the likelihood of patients completing an ACC. The
ACC is an established indicator of good diabetes management. This is the
first study to report a positive association between having completed an
ACC and the patient being in glycaemic control.
F other chronic conditions is a
priority for the Australian health
system. It is notable that five of the
nine national health priority areas
established by Australian govern-
ments1 are chronic conditions
(diabetes, mental health, asthma,
arthritis, obesity and dementia).
Increasing survival of patients with
cancer (one of the three other priority
areas, together with cardiovascular
health and injury prevention) means
that this could also be considered a
chronic condition.

Diabetes is one of the fastest growing
chronic conditions in Australia, with
National Health Survey reports
showing an increase in prevalence
from 1.3% in 1989e90 to 4.5% in
2011e12.2 This increase is probably
linked with the ageing of our popu-
lation, rising levels of obesity, and
greater life expectancy for those with
diabetes.2 Diabetes expenditure is
also growing rapidly, with the
annual costs (after adjusting for
inflation) rising from $811 million in
2000e01 to $1507million in 2008e09,
an average annual growth rate of
10%.2

Recent studies have shown that there
are opportunities for improving care
for those with diabetes. For example,
theCareTrackAustralia study,which
explored the appropriateness of the
care provided in general practice,
found that only 63% of patients with
diabetes received optimal care.3

Further, data from the Australian
Institute of Health and Welfare
Institute indicate that in 2009e10
only 18% of patients with diabetes
had completed the recommended
annual cycle of care (ACC).4

It is clear that there aremany possible
reasons why an individual patient
might not receive optimal care. For
example, a patient might have
several comorbid conditions that
militate against the use of a recom-
mended medication. Patients them-
selves might not adhere to the
recommended therapy, or be able
to afford a prescribed medication.
The workloads of individual general
practitioners differ, and the amount
of training in chronic disease man-
agement is variable.

Practice characteristics, such as the
employment of a practice nurse or
the use of medical software, might
also affect the appropriateness of
care. Studies of the relative contri-
butions of these factors have pro-
duced mixed results. For example, a
study of 422 general practices
providing care for 154 945 patients
with diabetes in the United
Kingdom found no relationship
between practice size and the quality
of diabetes management (defined
as achieving HbA1c levels of
53mmol/mol or less).5
MJA 204 (1)
An American study of 40 medical
groups found that the practice health
systems (including formal quality
assurance activities and data feed-
back), clinical information systems
(including a diabetes registry), and
decision support (including clinical
guidelines, clinician prompts for
diabetes) were all associated with
patients with diabetes having HbA1c

levels of 64mmol/mol or less.6 It is
notable that they found no associa-
tion between glycaemic control and
the practice having a diabetic
educator, a dedicated specialist dia-
betic nurse, a primary care team, pa-
tient reminders, or self-management
training for patients.

A systematic review of the impact on
glycaemic control of 11 different cat-
egories of practice quality improve-
ment found that most produced
small to modest benefits for glycae-
mic control.7
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1 Practice characteristics assessed for this study

� Practice location

� Practice size

� Practice has a practice nurse

� Practice has a chronic disease-focused practice nurse

� Practice currently uses chronic disease management software

� Corporate practice (ie, part of a larger group of practices)

� Allied health professionals located in the practice

� Practice participated in the Australian collaborative quality improvement
program in the past 24 months

� Practice takes part in audit and feedback

� Practice has dedicated staff member who coordinates care or manages cases

� Practice has regular multidisciplinary team meetings

� Practice has regular staff education events

� Practice uses shared electronic medical records with care team

� Practice has education events for patients with diabetes

� Practice has formal motivation and self-management education activities for
patients with chronic diseases
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A study of 10 health centres in the
Netherlands (45 GPs) found that the
quality of care for patients with dia-
betes was higher if the centre had a
diabetes education program, yearly
medical check-ups by both the GP
and a nurse practitioner, and struc-
tured follow-ups.8

A 2009 Australian study found that a
GP service incentive payment (SIP)
scheme for improving chronic dis-
ease management increased the
probability of a GP requesting an
assessment of HbA1c levels by 20%.9

A similar study found that practices
receiving practice nurse support
were more likely to claim SIP pay-
ments for diabetes care, whereas
practice size, diabetes activities, and
the sex and age of the GPs were not
associated with SIP payments.10

In this article, we present the results
of our analysis of baseline data
collected as part of the Diabetes Care
Project (DCP), a federal government-
funded project conducted between
2011 and 2014 to evaluate whether
changes to the way in which primary
care is organised and funded might
improve care for people with dia-
betes.11 The DCP was a pragmatic
clustered, three-armed, randomised
controlled trial that evaluated the ef-
ficacy of coordinated patient care and
flexible funding for GPs in the man-
agement of patients with diabetes.
Clustering was at the level of the
general practice. The three arms of
the study were the control group
(usual care), intervention group 1
(installation of the online chronic
disease management support tool
cdmNet12 and access to training and
capability building), and interven-
tion group 2 (installation of cdmNet,
altered funding arrangements, pro-
vision of a care facilitator, and access
to training and capability building).
The primary outcome measure was
defined as a change in patient HbA1c

levels at the end of the trial. Partici-
pants were included if they were at
least 18 years old, had established
type 1 diabetes mellitus (diagnosed
at least 12 months ago) or newly
diagnosed or established type 2
diabetes mellitus, and had the ca-
pacity to provide informed consent.
Exclusion criteria included having a
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terminal illness or dementia, being
pregnant or planning to become
pregnant, and participating in the
CoordinatedVeteransCareprogram.

Our aim was to assess whether the
characteristics of GP practices were
associated with good glycaemic con-
trol in patients with diabetes and
with completing anACC.Thedataset
for our cross-sectional study, in
contrast to that used in the DCP, was
not risk-stratified, and we excluded
newly diagnosed patients. In addi-
tion, our study includes the results of
a separate survey of GPpractices that
was not part of the DCP study
protocol.
Methods

A full medical history was obtained
and patient demographic data were
collected at baseline, as well as data
on a number of clinical indicators,
including HbA1c levels. This infor-
mation was obtained from the medi-
cal records in each practice. Practice
characteristics were collected by
telephone interview with the rele-
vant staff of each practice (Box
1). Glycaemic control was defined
as having an HbA1c level of
53mmol/mol or less.
The ACC is a measure of the clinical
management of diabetes according
to Australian national guidelines.4

Completion of the ACC enables GPs
to submit a claim to Medicare for the
costs of managing a patient with dia-
betes. For the ACC to be complete, all
of the following actions need to have
been undertaken: annual measure-
ment of HbA1c level; comprehensive
eye examination every two years;
twice yearly assessments of body
mass index, blood pressure and feet;
annual measurement of total choles-
terol, triglyceride and high-density
lipoprotein cholesterol levels; and
annual test for microalbuminuria. In-
formation on whether the ACC had
been completed in the 18 months
before starting the DCP was also
available fromMedicare as part of the
baseline dataset.

The original sample size for the DCP
was based on its being a three-armed,
clustered, randomised controlled
trial that compared changes inHbA1c

levels in the three groups during the
study period. We excluded all newly
diagnosed patients in this sample,
as they would not have had time to
have a completed ACC, leaving a
sample size of 5455 patients. Logistic
regression of a binary response vari-
able (Y) on a binary independent
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variable (X) with a sample size of
1835 observations (of which 50% are
in the group X¼ 0 and 50% are in the
group X¼ 1) would achieve 80% po-
wer at P< 0.05 for detecting a differ-
ence corresponding to an odds ratio
of 1.3. To allow for the clustered
design, we assumed an intraclass
correlation coefficient of 0.05,
providing a design effect of approxi-
mately 3; this was equivalent to a
required sample size of 5505 (ie,
3� 1835) individuals, close to the
actual sample size.

Practice predictors of goodglycaemic
control were assessed at an unad-
justed univariate level, and after
adjustment for patient age, sex,
duration of diabetes, patient
complexity (a dichotomous variable
based on macro- and microvascular
complications of diabetes, and co-
morbid renal disease and depres-
sion), and the Australian Bureau of
Statistics Socio-Economic Indexes for
Areas (SEIFA) score for relative
socio-economic disadvantage.13

Odds ratios and 95% confidence in-
tervals were calculated using clus-
tered logistic regression models.

Practice predictors of a completed
ACC were initially assessed at the
univariate level, and then in a multi-
variate model that included all vari-
ables significant at P� 0.05 in the
univariate analyses. Adjustment for
age, sex, duration of diabetes, patient
complexity and SEIFA score was
undertaken for all models, including
the multivariate model, but these
adjustments had little effect on the
results; these analyses are therefore
not presented in this article. All
models involving patient-level data
were adjusted for clustering by
practice. Stata 14 (StataCorp) was
used for all statistical analyses.

The study protocol was approved by
the human research ethics commit-
tees of the Department of Health
and Ageing (application number
15/2011), the Department of Human
Services (2010/Co09591), the
Australian Institute of Health and
Welfare (EC 2011/4/38), SA Health
(HREC 474/09/2014) and Queens-
land Health (HREC/11/QTDD/65),
and by the Aboriginal Health
Research Ethics Committee
(Aboriginal Health Council of South
Australia; reference 04-11-471). On
the basis of the above approvals, the
Department of Health, Victoria,
determined that the study did not
need review by their Human
Research Ethics Committee.
Results

Datawere available for 5455 patients
and for 147 of 150 medical practices
(98%). The mean age of the patients
was 65.3� 11.6 years; 55.9% were
men. The median time since diag-
nosis of diabetes was 9 years (inter-
quartile range, 4e15 years). In
general, these data were consis-
tent with data for the general
Australian population of people
with diabetes. The enrolled GP
practices had fewer solo GPs and
more practice nurses than the na-
tional average.11

Of the 5455 patients, 55.0% (95% CI,
53.7%e56.4%) had good glycaemic
control (HbA1c� 53 mmol/mol);
37.0% (95% CI, 35.8%e38.3%) had
completed an ACC in the past
18 months.

Using logistic regression of glycae-
mic control on practice identification
number treated as adummyvariable,
the McKelvey and Zavoina pseudo-
R2 indicated that GP practice
accounted for 5% of the variability in
glycaemic control. The patient char-
acteristics of age, sex, duration of
diabetes, condition complexity and
SEIFA score together accounted for
13.5% of variability in glycaemic
control.

Box 2 presents data on the relation-
ship between each of the practice
characteristic variables and glycae-
mic control. Although the patient
having a completed ACC is, strictly
speaking, a patient characteristic, it is
nonetheless a measure of practice
quality and has therefore been
included in this table.

In the unadjusted analysis, only the
practice having regular multidisci-
plinary team meetings (odds ratio
[OR], 1.16; 95%CI, 1.03e1.31) and the
patient having completed an ACC
(OR, 1.21; 95% CI, 1.07e1.37) were
significantly associated with patients
being in glycaemic control. After
adjustment for age, sex, duration of
diabetes, condition complexity and
SEIFA, only the association with the
patient having completed an ACC
remained statistically significant.

Data for predictors of the patient
having completed anACC in the past
18 months are shown in Box 3. At the
univariate level, the practice having a
chronic disease-focused nurse (OR,
2.01; 95% CI, 1.07e3.77), the practice
having regular staff educational
events (OR, 1.68; 95% CI, 1.03e2.73),
and the practice offering diabetes
education events for patients (OR,
1.92; 95% CI, 1.21e3.06) were all sta-
tistically significantly associatedwith
completion of an ACC. In the multi-
variate analysis, however, only the
practice having a chronic disease-
focused nurse and the practice
running diabetes education events
for patients were statistically
significant.
Discussion

It is notable that neither having at
least one practice nurse nor a chronic
disease-focused practice nurse
were directly associated with good
glycaemic control in patients with
diabetes. A review of the litera-
ture identifies mixed findings about
the value of practice nurses. For
example, a 2003 Cochrane review
concluded that the availability of a
diabetes specialist nurse or nurse
casemanagermay improve patients’
diabetic control for short periods,
but there was not enough evidence
to demonstrate this effect in the
longer term.14 On the other hand, a
retrospective cohort study of 397
patients with type 2 diabetes
recruited from five general practices
in the Netherlands found that dele-
gating diabetes care to a practice
nurse led to improvements in dia-
betes care, including a statistically
significant drop in HbA1c levels.15

Finally, an observational study of
193 Danish general practices and
12 960 patients with type 2 diabetes
found that the proportion of patients
with HbA1c levels of 64 mmol/mol
or more was lower in practices with
well implemented, nurse-led type 2
diabetes consultations.16
MJA 204 (1) j 18 January 2016 23.e3



2 Practice characteristics associated with good glycaemic control: univariate models

Variable Category

HbA1c

>53mmol/mol
HbA1c

�53mmol/mol
Odds
ratio

95%
CI for

odds ratio P* Pyn % n %

Metropolitan practice No 706 46.3% 820 53.7% 1.00
Yes 1743 44.4% 2186 55.6% 1.08 0.93e1.25 0.310 0.470

Practice size 1e2 GPs 559 45.5% 670 54.5% 1.00
�3 GPs 1882 44.7% 2327 55.3% 1.03 0.88e1.21 0.704 0.413

Practice nurse No 408 44.7% 504 55.3% 1.00
Yes 2002 44.9% 2462 55.1% 1.00 0.82e1.21 0.965 0.575

Chronic disease-focused nurse No 440 48.1% 474 51.9% 1.00
Yes 2009 44.2% 2532 55.8% 1.17 0.95e1.44 0.135 0.375

Chronic care planning software
already used

No 1589 45.3% 1918 54.7% 1.00
Yes 830 44.3% 1042 55.7% 1.04 0.90e1.20 0.593 0.383

Corporate practice No 2142 45.1% 2612 54.9% 1.00
Yes 240 43.2% 316 56.8% 1.08 0.91e1.29 0.392 0.466

Co-located allied health professionals No 1375 45.3% 1660 54.7% 1.00
Yes 1074 44.4% 1346 55.6% 1.04 0.90e1.19 0.596 0.634

Practice involved in quality
improvement collaboration

No 1626 45.6% 1939 54.4% 1.00
Yes 816 43.7% 1051 56.3% 1.08 0.93e1.26 0.329 0.839

Practice has audit and feedback No 1184 44.4% 1483 55.6% 1.00
Yes 1255 45.5% 1502 54.5% 0.96 0.83e1.09 0.512 0.692

Practice has dedicated case
management

No 1146 44.2% 1448 55.8% 1.00
Yes 1293 45.7% 1537 54.3% 0.94 0.82e1.08 0.376 0.436

Practice has regular multidisciplinary
team meetings

No 1726 46.0% 2028 54.0% 1.00
Yes 618 42.4% 839 57.6% 1.16 1.03e1.31 0.027 0.226

Practice has regular staff education No 1067 45.2% 1291 54.8% 1.00
Yes 1372 44.8% 1694 55.2% 1.02 0.89e1.17 0.774 0.877

Practice uses shared electronic
medical records

No 1551 44.9% 1901 55.1% 1.00
Yes 894 44.9% 1099 55.1% 1.00 0.86e1.16 0.969 0.944

Practice has patient diabetes
education events

No 1719 44.8% 2117 55.2% 1.00
Yes 703 45.2% 852 54.8% 0.98 0.83e1.16 0.851 0.198

Practice has self-management
activities

No 1518 45.2% 1840 54.8% 1.00
Yes 921 44.6% 1145 55.4% 1.03 0.89e1.18 0.729 0.913

Completed annual cycle of care No 1603 46.6% 1833 53.4% 1.00
Yes 846 41.9% 1173 58.1% 1.21 1.07e1.37 0.002 0.011

*Based on clustered logistic regression. †Adjusted for age, sex, duration of diabetes, Socio-Economic Indexes for Areas (SEIFA) score and level of condition complexity. u
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Having completed an ACC was the
only variable that was significantly
associated with glycaemic control
after adjustment for patient charac-
teristics. It is interesting that the only
published study that examined the
association between the completion
of an ACC and health outcomes
found that the physical functioning
of women with diabetes who had
completed an ACC was poorer
than in women who had only had
their HbA1c levels measured.17 Our
finding that patients who had
completed an ACC were more likely
to be in glycaemic control is the first
to indicate the usefulness of this
quality indicator.
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The practice having a chronic
disease-focused practice nurse, the
practice offering diabetes education
sessions for staff, and the practice
organising self-management activ-
ities for patients with diabetes were
features significantly associated
with completing an ACC in the
univariate model, although the
relationship with staff education
was not significant in the multi-
variate model. This highlights the
need to have practice nurses
trained in chronic disease manage-
ment. This recommendation is also
supported by the finding of a
Cochrane review that the addition
of patient education or elevating
the role of the nurse to involvement
in complex intervention strategies
seems important for improving
both patient outcomes and process
outcomes.18

It would appear that practice char-
acteristics, apart from those
described above, are only weak pre-
dictors of the patient having
completed an ACC. It is unfortunate
that we could not obtain information
about individual GPs in each prac-
tice, and it is likely that their indi-
vidual characteristics would have a
greater influence on the completion
of the ACC than information about
the practice as awhole, just as patient



3 Practice characteristics associated with a completed annual cycle of care (ACC)

Variable Category

ACC completed
ACC not

completed
Odds
ratio

95%
CI for

odds ratio P* Pyn % n %

Metropolitan practice No 890 58.3% 636 41.7% 1.00
Yes 2546 64.8% 1383 35.2% 0.76 0.46e1.24 0.202

Practice size 1e2 GPs 854 69.5% 375 30.5% 1.00
�3 GPs 2568 61.0% 1641 39.0% 1.46 0.82e2.59 0.202

Practice nurse No 654 71.7% 258 28.3% 1.00
Yes 2739 61.4% 1725 38.6% 1.60 0.89e2.88 0.120

Chronic disease-focused nurse No 690 75.5% 224 24.5% 1.00
Yes 2746 60.5% 1795 39.5% 2.01 1.07e3.77 0.029 0.036

Chronic care planning software
already used

No 2216 63.2% 1291 33.3% 1.00
Yes 1151 61.5% 721 34.5% 1.08 0.63e1.84 0.792

Corporate practice No 2922 61.5% 1832 38.5% 1.00
Yes 436 78.4% 120 21.6% 0.44 0.18e1.08 0.073

Co-located allied health professionals No 1951 64.3% 1084 35.7% 1.00
Yes 1485 61.4% 935 38.6% 1.13 0.69e1.86 0.623

Practice involved in quality
improvement collaboration

No 2326 65.3% 1239 34.8% 1.00
Yes 1093 58.5% 774 41.5% 1.33 0.77e2.31 0.312

Practice has audit and feedback No 1707 64.0% 960 36.0% 1.00
Yes 1698 61.6% 1059 38.4% 1.11 0.68e1.80 0.677

Practice has dedicated case
management

No 1548 59.7% 1046 40.3% 1.00
Yes 1857 65.6% 973 34.4% 0.78 0.48e1.26 0.301

Practice has regular multidisciplinary
team meetings

No 2499 66.6% 1255 33.4% 1.00
Yes 803 55.1% 654 44.9% 1.62 0.97e2.72 0.068

Practice has regular staff education No 1639 69.5% 719 30.5% 1.00
Yes 1766 57.6% 1300 42.4% 1.68 1.03e2.73 0.038

Practice uses shared electronic
medical records

No 2239 65.0% 1213 35.0% 1.00
Yes 1187 59.6% 806 40.4% 1.25 0.76e2.08 0.381

Practice has patient diabetes
education events

No 2591 67.5% 1245 32.5% 1.00
Yes 808 52.0% 747 48.0% 1.92 1.21e3.06 0.006 0.004

Practice has self-management
activities

No 2193 65.3% 1165 34.7% 1.00
Yes 1212 58.7% 854 41.3% 1.33 0.81e2.17 0.262

*Based on clustered logistic regression. †Multivariate model including two variables significant at P<0.05 in univariate models. u
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characteristics explained more of the
variability in glycaemic control than
did practice characteristics.

As with all cross-sectional studies, it is
unwise to attribute causality to any of
the detected associations. Practices
nominated themselves toparticipate in
the program, and were thus possibly
more interested in diabetes manage-
ment than those that did not. Finally,
practice data, including whether
the nurse was a practice nurse or a
chronic disease-focused nurse, were
self-reported, introducing the possi-
bility of bias; further, the analyseddata
were based on responses to a checklist
of practice attributes completed by
practice staff, rather than a direct
assessment of these features.

The findings of this study underline
the importance of having practice
nurses trained in chronic disease
management, as well as the practice
providing education to its diabetic
patients. It is also important that this
is thefirst study tofind an association
between completion of an ACC and
good glycaemic control, and GP
practices are therefore encouraged to
ensure that their patients with dia-
betes complete an ACC.
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