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T echnical quality in health care refers
to clinical or disease-specific aspects
of care (1) and deals with what the

patient receives relative to what is known
to be effective, largely reflecting issues re-
lated to health care providers. It is widely
accepted that improving disease-specific
aspects of care improves health outcomes
(2–4). This study determined technical
quality for individuals with type 2 diabe-
tes, one of the most common chronic dis-
eases in Australia, based on the degree of
adherence to type 2 diabetes management
guidelines in Queensland, Australia.
Medical records can be a flawed and im-
practical source of information on quality
of care (5,6), while patient-based reports
are independent of the practitioner and
practice setting and provide a valuable as-
sessment of the quality of care for chronic
diseases from the patients’ perspective
(7). However, patient reports rely on the
individual being aware of what care was
provided and may therefore be subject to
recall bias.

RESEARCH DESIGN AND
METHODS — Data were obtained
from a cross-sectional survey of type 2
diabetes quality of care in 2005. Of the
random sample of 1,500 members of Di-
abetes Australia-Queensland (DAQ), 603
adult subjects with diagnosed type 2 dia-
betes responded (40.2%). Nonre-
sponders were slightly younger (P �
0.001) than study participants but
matched on sex (P � 0.05).

Self-completed questionnaires ob-
tained personal information (sex, age, res-

idential area, education, height, and
weight) and reported adherence to man-
agement guidelines. For the major out-
come variables, participants were asked
to assess the status of their diabetes con-
trol over the past 12 months as poor or
well controlled; to identify the level of
continuity of care for diabetes manage-
ment for at least the past 12 months; and
to identify any diabetes complications if
participants had been informed of such
by their doctor or nurse.

The minimum recommended fre-
quency of annual medical care for 11 in-
dicators was defined based on the widely
disseminated and endorsed Australian
standard diabetes management guide-
lines (8), which are available to all doctors
and DAQ members. Self-reports of ser-
vice frequency were then compared with
the recommended frequency to define
suboptimal care. Logistic regression was
used to estimate association between ad-
herence indicators and outcome vari-
ables. All odds ratios (ORs) and 95% CIs
have been adjusted for significant con-
founders including age, BMI, and time
since diabetes diagnosis.

RESULTS — Most participants were
aged �65 years (57%), almost one-half
(46%) were perceived as obese, and more
than one-half (60%) had a diabetes dura-
tion �5 years. One-quarter of partici-
pants (25%) were under the care of
specialists, 79% had continuity of care
from the same provider, 63% reported
well-controlled diabetes, and 37% re-
ported diabetes complications.

Almost all participants (90%) re-
ported A1C testing satisfying minimum
level, 80% reported receiving ophthalmo-
logic examination by specialists, and 92%
reported blood lipid testing (Table 1).
Two-thirds of participants reported hav-
ing been tested for A1C, eye problems,
and blood lipid levels. Additionally, al-
most all individuals reported having
blood pressure measurements taken,
�70% reported meeting the recom-
mended care for creatinine testing, and
42% reported meeting the recommended
care for foot examination.

Assessments of lifestyle and manage-
ment factors were less common among
study participants. One-half reported
meeting medication and self-manage-
ment review at the recommended levels,
and 41% reported physical activity assess-
ment, but �20% reported meeting the
recommended level for all three. Twenty-
two percent reported that their diabetes
knowledge was reviewed, and 18% re-
ported nutrition consultation. Fewer than
10% reported receiving the recom-
mended level of care for all five lifestyle
and management indicators.

Adjusted ORs for diabetes control sta-
tus (Table 1) showed that participants
who reported meeting the recommended
frequency of care for blood pressure mea-
surement, foot examination, review of
self-management, physical activity, and
diabetes knowledge were significantly
more likely to report well-controlled dia-
betes. Participants who reported receiv-
ing reviews for the top three lifestyle
indicators and who maintained continu-
ity of care were two times more likely to
have well-controlled diabetes. There were
positive but nonsignificant relationships
between diabetes control status and each
of the other recommended care services.
Participants with continuity of care were
45% less likely to report diabetes compli-
cations than participants with multiple
care providers for diabetes management.

CONCLUSIONS — A substantial pro-
portion of participants reported receiving
suboptimal care. These results are consis-
tent with those of other studies using varied
methodologies (3,6,9 –11) in countries
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with similar economies, indicating the sub-
stantial scope for improvements in the tech-
nical quality of care provided to people with
type 2 diabetes compared with a relevant
national guideline, particularly for some
clinical examinations and self-manage-
ment. We believe that a patient-based ap-
proach could be used to monitor the quality
of diabetes care provided by the overall Aus-
tralian health system. Such monitoring
should be implemented for Australia’s larg-
est and fastest growing chronic disease.

The largest gap in medical care, re-
lated to lifestyle and management stan-
dards, suggests that new systems and new
ways of improving such aspects of care
need to be considered. The importance of
multidisciplinary care for diabetes and ac-
tive engagement of the patient in their di-
abetes management have been repeatedly
emphasized. Potential changes include
wider access to effective diabetes educa-

tion programs, clinician and patient in-
centives to increase the relevant activities,
and a patient reminder system.

The low response rate (40%) in this
study is not unusual for this type of sur-
vey. If there is a bias in the responses, it is
likely that participants may represent a
more educated and motivated group of
people with type 2 diabetes who pay more
attention to their management. If so, then
the results may overestimate the adher-
ence to the diabetes guidelines and qual-
ity of care received.
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Table 1—Diabetes care received over the past 12 months and association between outcomes
and recommended care services and continuity of care, adjusted for age, BMI, and time since
diabetes diagnosis

Recommended care

Meeting
recommended

annual care Diabetes control Complications

Clinical indicators
A1C measurement 90.0 1.51 (0.82–2.80) 1.05 (0.55–1.99)
Ophthalmologic exam by specialist 79.6 1.46 (0.91–2.34) 0.68 (0.40–1.16)
Blood lipid control 91.7 1.94 (0.87–4.33) 1.37 (0.60–3.12)
Top three clinical indicators* 67.1 1.44 (0.96–2.16) 0.98 (0.64–1.51)
Blood pressure control 93.8 3.93 (1.64–9.44) 1.98 (0.80–4.88)
Blood creatinine control 70.9 1.41 (0.92–2.15) 0.73 (0.47–1.16)
Top five clinical indicators† 49.7 1.39 (0.94–2.04) 0.96 (0.64–1.43)
Feet examination 41.9 1.95 (1.30–2.92) 0.90 (0.60–1.35)

Management and lifestyle indicators
Medication review 53.7 1.40 (0.95–2.06) 0.92 (0.62–1.38)
Self-management review 51.1 1.79 (1.22–2.64) 1.01 (0.68–1.51)
Physical activity review 41.3 1.55 (1.05–2.30) 1.13 (0.75–1.69)
Top three lifestyle and

management indicators‡
18.8 1.92 (1.13–3.27) 1.01 (0.61–1.68)

Knowledge of diabetes 22.1 1.87 (1.14–3.06) 1.02 (0.63–1.65)
Nutrition consultation 18.1 1.69 (0.99–2.86) 1.24 (0.73–2.12)
Top five lifestyle and management

indicators§
7.4 2.35 (0.99–5.62) 1.36 (0.61–3.04)

Maintaining continuity of care — 2.38 (1.47–3.85) 0.55 (0.34–0.91)

Data are % or OR (95% CI). *Includes A1C, ophthalmologic exam, and blood lipids level. †Includes A1C,
ophthalmologic exam, blood lipids level, blood pressure, and creatinine level. ‡Includes medication, self-
management, and physical activity review. §Includes medication, self-management, physical activity,
knowledge of diabetes, and nutrition consultation review.
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