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A B S T R A C T R É S U M É

Quality improvement interventions for type 2 diabetes mel-
litus are commonplace, although the rigorous and standard-
ized evaluation of these interventions has generally been
limited.The goal of this review was to identify quality of care
indicators used in controlled studies of quality improvement
interventions for type 2 diabetes.

We searched English language literature published between
January 1990 and December 2003. Studies were included if
they met the Cochrane Effective Clinical Practice and
Organisation of Care systematic review inclusion criteria for
controlled studies.

For each quality of care indicator, we abstracted the recom-
mended target value, frequency of testing and predefined clin-
ically important change over time across studies, when this
information was available.We found large variation in measures
of quality of care indicators that were used for type 2 diabetes,
precluding comparisons across studies. Glycemic control was

Les interventions visant à améliorer la qualité des soins chez
les patients atteints du diabète de type 2 sont fréquentes,
mais en général il n’y a pas eu beaucoup d’évaluations
rigoureuses et normalisées de ces interventions. Le but de
cette analyse était de cerner les indicateurs de la qualité des
soins utilisés au cours des études contrôlées sur les interven-
tions visant à améliorer la qualité des soins des patients
atteints du diabète de type 2.

Nous avons effectué une recherche dans les publications de
langue anglaise parues entre janvier 1990 et décembre 2003.
Nous n’avons retenu que les études qui répondaient aux
critères d’inclusion à une étude contrôlée de l’analyse
méthodique Cochrane Effective Clinical Practice and Organisation
of Care.

Pour chaque indicateur de la qualité des soins, nous avons
considéré la valeur cible recommandée, la fréquence des
épreuves et des changements cliniquement importants
prédéfinis au cours des études, lorsque ces données étaient
disponibles. Nous avons constaté d’importantes divergences
entre les mesures des indicateurs de la qualité des soins, ce
qui nous a empêché de faire des comparaisons entre les
études. L’équilibre de la glycémie était typiquement le prin-
cipal indicateur de la qualité des soins. La prise en charge des
risques cardio-vasculaires et la qualité de vie ont été moins
souvent considérées.

Pour faciliter l’évaluation rigoureuse des interventions visant
à améliorer la qualité des soins, nous recommandons la nor-
malisation de la définition de «qualité» et des mesures de la
qualité des soins des patients atteints du diabète de type 2.
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typically the main quality indicator. Management of cardiovas-
cular risk and humanistic outcomes were considered less often.

To assist in the rigorous evaluation of quality improvement
interventions, we recommend standardization of what “qual-
ity” is and how to measure it in the care of patients with type 2
diabetes.

INTRODUCTION
In Canada, the prevalence of physician-diagnosed diabetes
mellitus is ~5% among adults, although as many as one-
third of all cases of diabetes remain undiagnosed (1-4).
More than 90% of people with this diagnosis have type 2
diabetes (1). Morbidity and mortality arising from dia-
betes-related complications are significant: 40% of people
with diabetes develop long-term complications (4). These
complications reduce both quantity and quality of life for
these individuals and place a substantial burden on the
healthcare system (5-7).The vast majority of complications
and costs of diabetes are related to atherosclerotic cardio-
vascular diseases (CVD) (7).

Numerous studies have shown that complications of dia-
betes can be minimized or prevented by adherence to evi-
dence-based guidelines and recommendations (8-10).
Improved glycemic control, reductions in cholesterol and
blood pressure (BP) levels, and regular eye and kidney func-
tion examinations reduce complications and improve out-
comes (11). Accelerating the transfer of this research
evidence to everyday clinical practice is an urgent issue, as
numerous studies have demonstrated significant quality of
care gaps in the management of type 2 diabetes (12,13).This
suboptimal quality of care represents achievable benefits that
are not being met by our healthcare system.

“Quality” can be broadly defined as the degree to which
health services for individuals and populations increase the
likelihood of desired health outcomes and are consistent with
current evidence (14). Donabedian’s conceptual framework
is commonly used to describe quality with regard to struc-
tures (e.g. healthcare settings and resources), processes 
(e.g. annual eye, retinal and/or fundoscopy examinations)
and outcomes of care (e.g. mortality) (15). Nonetheless, the
actual measurement of quality of care for a complex, chron-
ic disease such as type 2 diabetes can be difficult. Ideally,
quality of care evaluations should consider a broad scope of
indicators, including process and outcomes of care, as well as
patient-reported outcomes of care.

A common tool to try to improve quality of care is the
generation of clinical practice guidelines, and the release of
the Canadian Diabetes Association 2003 Clinical Practice
Guidelines for the Prevention and Management of Diabetes
in Canada (16) provided an updated framework for evidence-
based management of diabetes in Canada. Missing from many

clinical practice guidelines is explicit guidance for evaluating
the implementation of the various recommendations, i.e.
which targets and indicators are most crucial and the degree
to which improvements might be realistically achieved
through quality improvement efforts.We therefore conduct-
ed a systematic review to identify the commonly used
process and outcome quality indicators and measurements
described in valid, controlled studies of quality improvement
in type 2 diabetes.This systematic review was conducted as a
basis for the development of a set of indicators for quality of
care evaluations for type 2 diabetes in Canada.

METHODS
Literature search
We conducted a systematic search of the English-language liter-
ature published from January 1, 1990, through December 31,
2003. The search terms and their truncated versions were
first verified by examining the list of medical subject heading
terms and then combined to form a structured search strat-
egy.The search strategy was applied to the following electron-
ic bibliographic databases: the Medical Literature Analysis and
Retrieval System Online (MEDLINE) of the United States
(US) National Library of Medicine database of biomedical cita-
tions and abstracts (PubMed), Excerpta Medica database
(EMBASE), Health Services Technology, Administration and
Research database (HealthSTAR), Cumulative Index to
Nursing and Allied Health Literature (CINAHL) and Web of
Science (Table 1). In addition, a manual bibliographic search
was performed on all retrieved articles.

Study selection
Studies were included if their designs were considered inter-
nally valid.We operationalized this goal by including studies
only if they met the Cochrane Effective Practice and
Organisation of Care systematic review inclusion criteria (17).
We therefore included: randomized controlled trials; con-
trolled clinical trials or quasi-randomized trials; controlled
before-and-after studies; or interrupted time series.

Studies were excluded if they: were uncontrolled obser-
vational studies; focused on gestational diabetes mellitus;
consisted in the majority or exclusively of subjects with type 1
diabetes; did not have an abstract; or were unpublished or
non-peer-reviewed reports (e.g. conference proceedings,
technical papers, abstracts).

C O N C L U S I O N S
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Data abstraction
We organized quality indicators into 6 broad categories:
glycemic control, microvascular, macrovascular, resource
utilization, provider-reported counselling and patient-
reported self-care. We were most interested in process and
outcome indicators of quality of care for type 2 diabetes.
Process indicators are specific interventions that affect or
result in an outcome. An example of a process indicator in
diabetes is having an annual retinal exam. Outcome indica-
tors are related to changes in how a person with diabetes
feels, functions or survives. An example of an outcome indi-
cator in diabetes is having retinopathy or reduced visual 
acuity. Clinical outcome indicators may be intermediate out-
comes such as albuminuria, BP or glycemic control or dis-
crete endpoints such as start of dialysis, myocardial infarction
or mortality. Patient-reported outcome indicators were sep-
arated into self-care behaviours and humanistic outcomes,
which include health-related quality of life (HRQL) and
patient satisfaction (18).

Two independent reviewers selected the studies for this
review and performed data abstraction. All papers were
reviewed by both reviewers and both reviewers independ-
ently applied the inclusion and exclusion criteria. Any initial
discrepancies between reviewers were resolved by discus-
sion, and consensus was achieved in all cases. We abstracted
the definitions for quality of care for process and outcome
measures that were used in each included study.
Furthermore, based on the investigators’ definitions, we
abstracted recommended targets and clinically important

changes (i.e. improvement) over time, whenever this infor-
mation was available.

RESULTS
After removing duplicate entries, 484 citations were identi-
fied through the literature search (Figure 1). Excluded were
152 studies because they did not have an abstract, leaving us
with 332 potential papers.We excluded 190 articles because
they were not relevant. Of the remaining 142 articles, 96
used an observational study design without a control group.
Therefore, we were left with a total of 46 studies that met
the inclusion criteria (10,19-23). Of these included studies,
31 were randomized controlled trials, 13 had a controlled
before-after study design, and 2 were interrupted time
series.We summarized the quality indicators in tabular form,
including the cited studies, the specific measures, any speci-
fied clinically important changes and targets. This detailed
tabular summary is available from the authors on request or
downloadable from the Alliance for Canadian Health
Outcomes Research in Diabetes website (www.achord.ca).
Our main findings are summarized below.

Glycemic indicators
Glycemic control and testing
The most common glycemic indicators cited in the literature
were glycosylated hemoglobin (A1C) levels and fasting plas-
ma glucose (FPG), reported in 40/46 (87.0%) and 13/46
(28.3%) studies, respectively, as well as testing for these
indicators irrespective of the actual result. Recommended

Table 1. Summary of search results for published, peer-reviewed literature according to
the electronic database used

Database Search strategy Citations identified before
duplicates removed (n)

CINAHL Exp clinical indicators (subject heading) AND (Exp diabetes mellitus 
(subject heading) NOT {type 1 OR type I})

25

EMBASE Exp health care quality (subject heading) AND (Exp diabetes mellitus
(subject heading) NOT (type 1 OR type I))

297

HealthSTAR Exp quality indicators, health care (subject heading) AND (Exp diabetes
mellitus (subject heading) NOT (type1 OR type I))

63

PubMed/MEDLINE (“diabetes mellitus, non-insulin dependent” [MeSH] NOT {“diabetes mellitus,
insulin dependent” [MeSH] OR “diabetes, gestational” [MeSH]}) AND
‘quality indicators, health care” [MeSH] OR “practice guidelines” [MeSH]

164

Web of Science TS = (practice guidelines OR quality indicators) AND non-insulin 
dependent diabetes

13

CINAHL = Cumulative Index to Nursing and Allied Health Literature
EMBASE = Excerpta Medica database
Exp = explode
HealthSTAR = Health Services Technology, Administration and Research database
MEDLINE = Medical Literature Analysis and Retrieval System Online
MeSH = medical subject heading
TS = topic
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targets for A1C and FPG varied greatly. The recommended
frequency of testing for A1C varied from every 2 months to
once a year. Of the studies that reported a recommended fre-
quency of testing for A1C, the most commonly (8/19
[42.1%]) suggested frequency was every 3 months. Fewer
studies gave a recommended frequency of testing FPG levels
(4/46 [8.7%]). Recommended frequency for testing of FPG
levels ranged from monthly to every 3 months. Six of 46
(13.0%) studies suggested a clinically important change for
A1C (19-24). All of these studies indicated a 1.0% decrease
in A1C as a minimally clinically important change, except for
Majumdar and colleagues, who suggested a 10.0% improve-
ment in A1C levels (23).

Treatment
Twenty-six of 46 (56.5%) studies reported measuring some
form of glycemic treatment. Oral antihyperglycemic agents
and insulin were most commonly measured (21/46 [45.7%
each]), whereas nonpharmacologic treatments were men-
tioned less often; 16/46 (34.8%) studies measured diet ther-
apy and 10/46 (21.7%) studies measured exercise therapy.

Acute complications
Only 11/46 (23.9%) studies reported acute glycemic com-
plications (acute hypoglycemic episodes, acute hyper-
glycemic episodes and/or diabetic ketoacidosis), although
definitions varied widely. Acute hypoglycemic episodes were
most commonly reported (23.9% of studies), followed by
acute hyperglycemic episodes (6.5% of studies).

Microvascular indicators 
Retinopathy and screening
Retinopathy screening, macular edema and blindness were
measured in 7/46 (15.2%), 2/46 (4.3%) and 2/46 (4.3%)
of the controlled interventions studies, respectively.
Reduced visual acuity was included under the complication
of blindness.While not explicitly stated, the studies implied
that they measured eye exams, retinal exams, fundoscopy or
visual acuity checks. Frequency of dilated eye exams or
retinopathy assessment were generally not specified. When
the frequency of an eye exam was indicated, it was recom-
mended annually (25-31).

Nephropathy and screening
The most common measurement indicators for nephropathy
reported in the literature were creatinine levels (15/46
[32.6%]), proteinuria or albuminuria levels (18/46 [39.1%]),
creatinine clearance (1/46 [2.2%]) and albumin:creatinine
(3/46 [6.5%]). The recommended frequency for having a
creatinine level performed varied from every 3 months to
annually. All but 2 studies (10,28) identified the recom-
mended frequency for proteinuria or albuminuria measure-
ment as annually. The only study that had a recommended
frequency for performing an albumin:creatinine suggested it

be performed annually (26). Complications related to
nephropathy were most often simply identified in the litera-
ture as nephropathy (10,27,29) and end stage renal disease
(10,31), with no more specific clarification.

Neuropathy complications and screening
Neuropathy, lower-extremity amputation and foot ulcers were
measured in 7/46 (15.2%), 8/46 (17.4%) and 6/46 (13.0%)
of the reviewed studies, respectively. Some of the studies that
measured neuropathy considered, for example, symptoms of
neuropathy, peripheral neuropathy and autonomic neuropathy.
Foot ischemia and neuropathic lesions were generally included
under the complication of foot ulcers. Rith-Najarian and col-
leagues (32) recommended that the average annual lower
extremity amputation rate be measured, and Olivarius and col-
leagues (27) looked at the median number of cases of lower
extremity amputation.When the frequency of a foot exam was
indicated, it was recommended annually (25,26,28,30,32). No
study specifically mentioned frequency of monofilament test-
ing for assessment of neuropathy. Instead the studies stated that
a foot examination was performed, but specifics regarding what

Figure 1. Selection and inclusion of studies
in the systematic review

Initial independent references 
from all databases

n=484

References of 
potential relevance

n=332

Full-text articles 
of relevance

n=142

Articles that met 
inclusion criteria

n=46

(n=152 excluded, no abstract)

(n=190 excluded, not relevant)

(n=96 excluded, no control group)

Randomized,
controlled trial

n=31

Controlled
before/after 
study design

n=13

Interrupted
time series

n=2
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testing was performed during the foot examination (e.g. was
a monofilament used?) were rarely given.

Macrovascular indicators
Macrovascular indicators were risk factors and complications
associated with the accelerated atherosclerosis of type 2 
diabetes.

Hypertension
Just over one-half (25/46 [54.3%]) of studies measured sys-
tolic and diastolic BP as a quality indicator.The recommended
frequency for measuring BP varied greatly from every routine
check-up (20,21,28) to every 3 months (10,29,33) to every 
4 months (34) to annually (25,26,32,35). There were only 
5 studies that suggested a target for BP. One study suggested a
target of <135/85 mm Hg (29), whereas another study sug-
gested a diastolic target of ≤90 mm Hg (27).Three other stud-
ies recommended a target of <130/80 mm Hg (10,21,23).
Only 1 study measured a change in BP levels (23), specifying
a 10.0% improvement in BP over a 6-month follow-up.

Dyslipidemia
Twenty-four of 46 (52.1%) studies measured total cholesterol
(TC) levels. One study measured the number of patients with
hyperlipidemia (27), while another measured the proportion
of patients with hypercholesterolemia >6.5 mmol/L (36).
The recommended frequency for measuring TC levels varied
from regular intervals (37) to every 3 months (10) to every
8 months (35) to annually (20,26,29,32,33,38-40). Only 
6 studies suggested a target for TC: 3 of them suggested a
target of <5.0 mmol/L for TC levels (10,23,29), the other 
3 studies suggested <6.0 mmol/L (24,27,41). Only 1 study
measured a prespecified change (23), again, seeking 10%
improvement in TC levels over 6 months.

Ten of 46 (21.7%) studies measured low-density lipopro-
tein cholesterol (LDL-C) levels, and 1 of these studies sug-
gested a target for LDL-C levels of <3.4 mmol/L (24).
Thirteen of 46 (28.3%) studies measured high-density
lipoprotein cholesterol (HDL-C) levels, and 1 of these stud-
ies suggested a target for HDL-C levels of 1.6 mmol/L (24).
Eighteen of 46 (39.1%) studies measured triglyceride levels.
One study measured the proportion of patients with hyper-
triglyceridemia >2.2 mmol/L (36). Only 2 studies suggest-
ed a target for triglyceride levels. One study suggested a
target of <4.65 mmol/L for triglyceride levels (10), where-
as another study suggested ≤2.0 mmol/L as a “good” target
and ≤5.0 mmol/L as an “acceptable” target (27).

CVD medications
Medications used for modifying CV risk were commonly
identified, typically by the prevalence of use by drug class.
The number of patients on the following treatments were
measured: lipid-lowering medications (10,23,26,27,29,30,
41,42), statins (10,26,29), antihypertensives (10,22,23,27-29,

35,42,43), angiotensin converting enzyme inhibitors (10,27,
29,30,35,43) and acetylsalicylic acid (10,29,30).

Atherosclerotic complications
Development or reduction of specific macrovascular compli-
cations were measured in few of the controlled studies:
peripheral vascular disease in 5 studies, ischemic heart 
disease in 9 studies, stroke or transient ischemic attack in 
4 studies and revascularization procedures (coronary artery
bypass graft, percutaneous coronary intervention, percuta-
neous transluminal coronary angioplasty and peripheral sur-
gical interventions) in 2 studies.

Provider-reported counselling indicators
The most common provider-reported self-care counselling
indicators cited in the literature were those pertaining to foot
care (42,44-47), self-monitoring of blood glucose (SMBG)
(24,42,46,48,49) and smoking cessation (10,27,35).
Diabetes self-management was an imprecisely defined term
that captured these and other activities, such as patient edu-
cation for diabetes complications and management (19,24,
42,46,50), alcohol and exercise advice (27,35,42), lifestyle
(20) and DEC visits (21,23).

Resource utilization indicators
Resource utilization was often considered a quality indicator
in the form of hospitalizations (10,24,26-29,50,51), length of
stay in hospital (27), emergency department visits (24,50),
diabetes-related healthcare practitioner visits (22,24) and
diabetes education centre (DEC) visits (19,21,23).

Patient-reported indicators
Self-care behaviours
Five studies reported some form of patient-reported self-
care behaviours.Those most commonly measured were foot
care (45-47), SMBG (24,27,33,41,46,52), smoking habits
(27,33,41), medication adherence (24,41,52) and overall
diabetes self-care (42,53).

Humanistic outcomes
Humanistic outcomes included generic and diabetes-specific
HRQL and satisfaction. In the few studies in which HRQL
was measured (12/46 [26.1%]), generic HRQL was most
commonly assessed (11/46 [23.9%]). The SF-36® Health
Surveys (QualityMetric Health Outcomes Solutions,
Lincoln, RI, US), or short forms thereof, were used most
often, reported in 7 studies (22-24,26,52,54,55). Other
generic HRQL measures cited included the Well-Being
Questionnaire (21,56) and 4 items from the Behavioral
Risk Factor Surveillance System (50). Of note, diabetes-
specific HRQL measures were used much less frequently
(4/46 [9%]) (21,25,26,54). In each case, >1 diabetes-
specific measure was identified, but no single measure was
used more than once across studies.
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Like HRQL, patient satisfaction measures were either
general or diabetes-specific, although satisfaction with care
was infrequently measured and reported (5/46 [10.9%]
studies) (23,24,28,41,53). Of these 5 studies, 4 studies
measured general medical care satisfaction (23,24,41,53),
and 2 studies measured diabetes-specific satisfaction with
care (23,53).There were also 3 studies that measured patient
satisfaction with treatment (29,56,57). Satisfaction with treat-
ment measures focused on the burden patients felt with treat-
ment regimens (as opposed to overall processes of care [general
or diabetes care]). For example, Pouwer and colleagues used
the Diabetes Treatment Satisfaction Questionnaire (56), and
Cappelleri and colleagues used the Patient Satisfaction With
Insulin Therapy Questionnaire (57).

DISCUSSION
The paucity of rigorous studies of quality improvement inter-
ventions in diabetes has been previously recognized (9,12,13).
We were interested in the indictors that investigators used in
assessing quality improvement in controlled studies. We pur-
posefully excluded uncontrolled observational reports of dia-
betes quality improvement programs.The myriad descriptive
reports of such programs may be helpful in sharing experi-
ence, but the lack of any formal controlled study design limits
the inference of cause and effect and leads to an overestimation
of the benefits of many interventions (9,23).

Our review of controlled intervention studies in patients
with type 2 diabetes confirmed several preconceptions we
had regarding the use and scope of quality indicators and
measurements in this vast literature. First, most studies
adopted a glucocentric view of type 2 diabetes (23,58),
favouring process and outcome indicators of glycemic con-
trol over indicators of macrovascular management or CV
outcomes. Given that the majority of morbidity and mortal-
ity in patients with type 2 diabetes is CV in origin (7,59) and
the documented lack of direct association between glycemic
control and macrovascular outcomes (8), more emphasis
should be placed on overall vascular protection.

Second, there were varying definitions for the same indi-
cator across studies, and similar indicators were operational-
ized with different measures. These differences, of course,
made it difficult to compare the same indicator across stud-
ies. For example, process and outcome indicators for the
presence and management of neuropathy, when identified,
ranged from regular foot exams to assessing reflexes, and no
study considered the regular use of a monofilament exam as
an important indicator of quality.

Third, patient-reported outcomes were infrequently
assessed, whether it was performance of self-care behav-
iours or HRQL. When HRQL outcomes were considered,
generic HRQL was most commonly assessed, and the SF-36
or its derivatives were the most commonly used. None of
the reviewed studies reported use of preference-based
generic HRQL indices, such as the Health Utilities Index or

Quality of Well-Being scale, although recent literature sug-
gests these measures are valid and reliable in diabetes
(5,60,61). Diabetes self-care behaviours measured were
broad in scope, but there seemed to be agreement on the
importance of foot care, SMBG, smoking and medication
adherence. Although at least 1 valid and reliable instrument
exists for the assessment of these self-care activities (62),
many investigators choose to develop and apply novel (and
presumably not validated) questions, again limiting compa-
rability between studies.

Finally, and perhaps most importantly, only 7/46
(15.2%) studies that we reviewed prespecified what they
would consider to be a clinically important improvement
over time (19-24,27). When a clinically important change
was reported, almost every study described improvements in
A1C, and most suggested a 1.0% absolute change (e.g. from
9.0% to 8.0%). Only 1 study (Majumdar and colleagues)
prespecified clinically important changes for BP and choles-
terol (23). Several studies did indicate specific treatment tar-
gets, but there was variability in these indicators too. It is
likely that these differences reflect changes in evidence and
clinical practice guidelines over time, and targets for most of
the intermediate outcomes (e.g. A1C, BP, cholesterol) have
all become more stringent.

Our goal in conducting this review was to compile evi-
dence on the quality indicators applied in controlled studies of
quality improvement interventions. In doing so, we wanted to
summarize indicators and measures, recommended targets for
each measure, population benchmarks and changes that would
be considered clinically important for the various indicators.
We found an emphasis on glycemic control, a lack of attention
to macrovascular risk and humanistic outcomes and a signifi-
cant amount of variability in possible measures.

The development of a measurement framework and stan-
dardization of indicators for quality of care in diabetes has
been advanced, to some degree, by the Diabetes Quality
Improvement Project (DQIP) in the US (63).The DQIP pro-
vides a core measurement set for managed-care organiza-
tions in the US (63,64). DQIP indicators may not be detailed
enough, however, to fully evaluate specific quality improve-
ment interventions in the context of controlled studies.
Furthermore, they do not provide guidance in the context of
Canadian healthcare systems, which have very different
incentives for patient and provider behaviours (65).

CONCLUSION
To assist in the rigorous evaluation of quality improvement
interventions, the authors recommend standardization of the
definition of “quality” and how to measure it in the care of
patients with type 2 diabetes.Any attempt at developing a meas-
urement framework and standardized indicators of quality
improvement would necessitate consensus among researchers
and clinicians with broad expertise in the area of diabetes.
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