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Abstract
Purpose The study aims to support decision making on how best to redesign diabetes care
by investigating three potential sources of heterogeneity in effectiveness across trials of
diabetes care management.
Methods Medline, CINAHL and PsycInfo were searched for systematic reviews and
empirical studies focusing on: (1) diabetes mellitus; (2) adult patients; and (3) interventions
consisting of at least two components of the chronic care model (CCM). Systematic
reviews were analysed descriptively; empirical studies were meta-analysed. Pooled effect
measures were estimated using a meta-regression model that incorporated study quality,
length of follow-up and number of intervention components as potential predictors of
heterogeneity in effects.
Results Overall, reviews (n = 15) of diabetes care programmes report modest improve-
ments in glycaemic control. Empirical studies (n = 61) show wide-ranging results on
HbA1c, systolic blood pressure and guideline adherence. Differences between studies in
methodological quality cannot explain this heterogeneity in effects. Variety in length of
follow-up can explain (part of) the variability, yet not across all outcomes. Diversity in the
number of included intervention components can explain 8–12% of the heterogeneity in
effects on HbA1c and systolic blood pressure.
Conclusions The outcomes of chronic care management for diabetes are generally posi-
tive, yet differ considerably across trials. The most promising results are attained in studies
with limited follow-up (<1 year) and by programmes including more than two CCM
components. These factors can, however, explain only part of the heterogeneity in effec-
tiveness between studies. Other potential sources of heterogeneity should be investigated to
ensure implementation of evidence-based improvements in diabetes care.

Introduction
Traditional models of care, developed to react to acute episodes of
illness, are not sufficiently equipped to deal with complex chronic
diseases, such as diabetes mellitus [1,2]. Widespread quality defi-
ciencies exist, including fragmentation, insufficient adherence
to evidence-based practice guidelines and limited follow-up of

patients over time [3–7]. As a result, the outcomes of diabetes care
– in terms of effectiveness, disease control and patient satisfaction
– are often inadequate. In response to these problems, new strat-
egies of providing diabetes care are being introduced in many
countries around the world. These strategies are as diverse as the
health care systems in which they are implemented and include
such concepts as case management, integrated care and care
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coordination [8–10]. Perhaps best known internationally are
disease management and the chronic care model (CCM), both of
which were introduced first in the United States. The CCM was
adopted by the World Health Organization as an evidence-based
guide for improvement in the four basic elements necessary for the
provision of high-quality chronic care: self-management support,
delivery system design, clinical information systems and decision
support [11,12].

Despite the inherent logic and appeal of chronic care manage-
ment – that is, better care today will result in better health and less
expensive care in the future – coming to strong conclusions regard-
ing effectiveness has proven difficult [13–16]. The existing evi-
dence base is limited and flawed by a high level of statistical
heterogeneity, that is, variation in measured effects [17–23]. Varia-
tion in nomenclature contributes considerably to this variability
in outcomes across studies, as do differences in methodology
[24,25]. It is, however, especially the inherently multi-component
nature of chronic care management that presents evaluators (and
particularly systematic reviews) with challenges. Previous re-
search has shown that differences between studies in the number
and combination of included intervention components complicate
the pooling of data that is so crucial to evidence-based medicine
[26].

In recent years, some authors have cautioned against the
impulse to widely implement innovative but unproven care strat-
egies, which might waste resources and even have adverse effects
on patients’ health [14,16,27]. To prevent this, it is crucial that we
revisit the current body of literature and elucidate the existing
heterogeneity in effectiveness. The present review addresses this
issue by synthesizing the international literature on diabetes care
management and, subsequently, assessing the extent to which dif-
ferences in outcomes between studies of diabetes care manage-
ment can be explained by differences in either of three factors: (1)
methodological study quality; (2) length of follow-up; and (3)
number of included intervention components according to the
CCM. Study quality is investigated because this has been criticized
in diabetes research [25] and including good and poor quality trials
in a systematic review may increase heterogeneity of estimated
effects across trials [28,29]. Length of follow-up is important to
complex multi-component interventions such as chronic care man-
agement because the required behavioural, organizational and cul-
tural changes need time to come about [13]. Hence, studies with a
short follow-up period may either over- or underestimate effects
[30]. The number of components included in an intervention is
investigated as a potential cause of heterogeneity in results because
the CCM assumes that more comprehensive programmes will
attain more promising effects [11,12]. Meta-analysis and meta-
regression will be used to determine the pooled effects of diabetes
care management programmes on different endpoints as well as to
investigate the three potential sources of heterogeneity described
previously. The aim of the review is to support the understanding
of and decision making about how best to redesign diabetes care.

Methods

Literature search

We combined medical subject headings (patient care team; patient
care planning; primary nursing care; case management; critical

pathways; primary healthcare; continuity of patient care; guide-
lines; practice guideline; disease management; comprehensive
healthcare; and ambulatory care) and text words (disease state
management; disease management; integrated care; coordinated
care; and shared care) related to chronic care management with
the MeSH term diabetes mellitus to search the databases Medline,
CINAHL and PsycInfo for English-language systematic reviews
published between 1995 and 2011. The references from each of
the included reviews were hand searched for potentially relevant
empirical studies.

Study inclusion and data extraction

We included any systematic review or empirical study that focused
on: (1) diabetes mellitus as the main condition of interest; (2)
adult patients as the main receivers of the interventions; and (3)
interventions consisting of at least two components of the CCM
[11–13]. Case reports and expert opinions were excluded, as
were studies that did not report on any relevant outcome measure.
Three members of the research team (AE, LL, LS) independently
screened citations and abstracted included reviews and studies
using separate structured data entry forms. Disagreements were
resolved by consensus.

Assessing sources of heterogeneity

Based on the existing literature, we a priori identified three poten-
tial sources of heterogeneity in effects: methodological quality
[25,28,29], length of follow-up [13,30] and number of included
intervention components [11,12]. We used the validated HTA-DM
instrument to classify studies as demonstrating either low (<50
points), moderate (50 to 69 points) or high quality (70 to 100
points) [31]. The use of quality scales in systematic reviews
has been criticized, particularly as a means to exclude or assign
weights to trials [28,29], yet we applied a tailor-made, validated
instrument and used this solely to categorize studies according to
their quality. Length of follow-up was measured in months. For the
purpose of meta-analysis, this variable was dichotomized (<1 year,
�1 year); in the meta-regression, length of follow-up was included
as a continuous variable (number of months). To group diabetes
care programmes according to the four basic elements of the
CCM, we followed the coding method of Zwar et al. [32], using
the most recent description of the model’s components by Wagner
et al. [12]

Statistical analyses

Data collected from the reviews were analysed descriptively; data
from empirical studies were in addition meta-analysed with the
Review Manager (version 5.0.2; The Cochrane Collaboration).
An a priori decision was made to meta-analyse the two most
frequently measured clinical outcome indicators (HbA1c and sys-
tolic blood pressure) and the single most reported indicator of
process (guideline adherence). To account for baseline differ-
ences between groups in clinical outcomes, the mean changes
from baseline to follow-up were compared. Variances of changes
were rarely reported, in which case they were assumed to be
equal to one-half of the sum of the variances of the baseline and
follow-up measures [33]. Missing standard deviations were
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calculated by using reported 95% confidence intervals (CIs) or P
values [34] or, if such estimations were impossible, requested
from the authors. In case of no response, the studies were
excluded from the meta-analysis.

Given the heterogeneity between studies’ results, we used the
random-effects meta-analysis model of DerSimonian and Laird
[35] to calculate pooled mean differences and 95% CIs in HbA1c
and systolic blood pressure. This model was also used to determine
the pooled relative ratios (RRs) and 95% CIs for guideline adher-
ence. The I2 statistic was calculated to quantify the heterogeneity
between studies on the basis of the chi-squared (c2) test and its
degrees of freedom [34]. A univariable meta-regression model
(Proc Mixed, SAS Version 9.2, SAS Institute Inc., Cary, NC, USA)
was fitted to estimate the extent to which covariates on the study
level can explain the differences between studies in measured
effects [36,37]. For this purpose, the effects of the empirical
studies were weighted by the inverse variance weight formulas.

RRs were logarithm transformed [38]. All covariates – that is,
study quality, length of follow-up and number of intervention
components – were entered into the regression model as continu-
ous variables. The level of heterogeneity explained was expressed
as the percentage change in t2 (between-study variance) following
separate inclusion of the covariates.

Results
Fifteen systematic reviews [17–23,26,33,39–44] (eight of which
included a meta-analysis) and 61 empirical studies [45–105] met
all inclusion criteria (Fig. 1). The number of studies included in the
reviews varies from 5 to 58, with a median of 20. The set of
empirical studies included 41 randomized controlled trials, 6 con-
trolled clinical trials, and 4 before-after studies. The remaining 10
trials were observational studies.

Figure 1 Study in/exclusion flowchart. DM,
diabetes mellitus.
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Findings from systematic reviews

The reviews (Supporting Information Table S1) synthesize
evidence on a wide variety of strategies for diabetes care, ranging
from disease management and case management to telemonitoring,
specialist nurse interventions, and shared care. Common aspect
of the programmes is their strong focus on improving glycaemic
control to prevent diabetes-related complications such as hypogly-
caemia. The outcomes reported in the reviews vary, but some
frequently measured variables are HbA1c (n = 13), blood pressure
(n = 9) and quality of life (n = 5). Overall, the reviews draw posi-
tive conclusions about effectiveness, although improvements in
glycaemic control are often modest.

Findings from empirical studies

Of the 61 empirical studies (Supporting Information Table S2),
39% scored high on methodological quality, 56% scored moderate
and 5% scored poor. Length of follow-up varied from 3 to 48
months, with a median of 12 months. Forty-two studies (69%)
reported a follow-up of 12 months or more. Twenty-one studies
evaluated chronic care management programmes with two CCM
components, 19 evaluated programmes with three components
and 21 evaluated programmes with four components. The most
frequently included components of the CCM were delivery sys-
tem design (DSD; n = 52) and self-management support (SMS;
n = 49), followed by clinical information systems (CIS; n = 47)
and decision support (DS; N = 35). The 21 programmes consisting
of two CCM components favoured a combination of SMS and
DSD (43%), whereas the 19 three-component interventions most
commonly combined SMS, DSD and CIS (53%).

Although the operationalization of the CCM components dif-
fered between studies, some general trends can be identified. SMS
most frequently took the form of patient education and regular
follow-up by diabetes nurse educators. DSD often consisted of
the introduction of multidisciplinary care teams or the involvement
of pharmacists, case managers and/or nurse specialists in the care
for diabetes patients. CIS were mainly telemonitoring systems but
also computerized patient databases, shared patient records and
reminder systems. DS was offered through the implementation of
diabetes guidelines as well as medication algorithms. Most inter-
ventions aimed to improve glycaemic control by supporting self-
management, reducing fragmentation and/or providing evidence-
based care. In general, control groups continued to receive usual
care from their primary care physicians, although some were
also given access to educational materials (Supporting Information
Table S2). The two clinical outcomes measured most frequently
were HbA1c (n = 60) and systolic blood pressure (n = 34), whereas
guideline adherence was measured most regularly as a process indi-
cator (n = 19). These three variables were meta-analysed (Table 1).

Glycated haemoglobin (HbA1c)

All but one study [79] assessed HbA1c levels (n = 60), although
some [62,69,82,103] reported the fractions of patients accomplish-
ing a certain level of glycated haemoglobin at study end [e.g.
<53 mmol mol-1 (7.0%)] rather than the actual values. These
studies were excluded from the meta-analysis, as were those for
which missing data could not be estimated nor retrieved [50,59,
63,64,78,89,99,104].

Overall, the pooled effect estimate (n = 48) shows that chronic
care management for diabetes results in a statistically significant
reduction in HbA1c of 5 mmol mol-1 (0.5%), compared with
(mostly) usual care [95% CI: -7 to -3.5 mmol mol-1 (-0.6 to
–0.3%)]. Subgroup analyses (Table 1) reveal that, apart from low-
quality studies (n = 1), all subgroups of studies have a significant
positive effect on HbA1c. The most notable improvements are
attained by three component programmes, studies with a follow-up
of less than 12 months and moderate quality studies. The overall as
well as the subgroup analyses show strong heterogeneity (I2

ranging from 71 to 87%). Meta-regression demonstrates no sig-
nificant effect of study quality, length of follow-up or number of
intervention components on the reduction of HbA1c (Table 1),
although correcting for the latter covariate does result in an 8%
reduction in statistical heterogeneity.

Systolic blood pressure

More than half (n = 34) of the studies included in this review
assessed systolic blood pressure [45,48,53–56,58,60,61,64,65,
67–70,72,73,75–77,79,84–86,88–90,93,95–98,100,102]. Excluded
from the meta-analysis were studies reporting the fractions
of patients achieving a certain level of systolic blood pressure
rather than the actual values at follow-up and studies for which
variances of changes could not be estimated nor retrieved
[48,64,65,68,69,89,90,96,102].

The meta-analysis (n = 25) demonstrates a statistically signifi-
cant overall reduction in systolic blood pressure of 2.8 mmHg
(95% CI, -4.7 to -0.95) in the intervention groups as compared
with the control groups. Subgroup analyses show that two com-
ponent interventions and studies with a follow-up of less than 1
year are not associated with a significant reduction in systolic
blood pressure. Moderate heterogeneity exists between studies in
terms of measured effects (I2 = 68%). Meta-regression demon-
strates no significant effect of study quality, length of follow-up or
number of intervention components on the reduction of HbA1c
(Table 1), although correcting for the latter covariate does result in
a 12% reduction in statistical heterogeneity.

Guideline adherence

About one third of the included studies (n = 19) uses providers’
adherence to evidence-based guidelines as an indicator of process
and compares the extent to which intervention and control
patients received recommended medical procedures over specific
periods of time (usually 12 months) [47,52–55,60,62,64,67,69,79,
80,86,89–91,100,103,104]. As the content of the diabetes guide-
lines used in the chronic care management programmes differs
considerably, the two most uniformly and frequently measured
recommendations were meta-analysed (Table 1). These concern
the yearly provision of one eye examination (n = 10) and one foot
examination (n = 10).

The meta-analysis for eye examinations [60,62,69,80,86,89,
90,100,103,104] provides a pooled RR of 1.88 (95% CI, 1.46 to
2.42), indicating a significantly greater probability of yearly eye
screenings in the intervention groups. The likelihood for patients
to receive a yearly foot exam is 111% higher in the intervention
groups (n = 10; RR 2.11, 95% CI: 1.55 to 2.86) [54,60,62,69,
80,86,89,90,103,104]. Subgroup analyses, which were possible
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Table 1 Results of the meta-analysis and meta-regression

No. of
studies

No. of
participants Mean difference (95% CI; I2)

Explained
heterogeneity (P )

HbA1c [mmol/mol (%)] 48 11 457 -5 (-0.5) [-7, -3.5 (-0.6, -0.3); 80%]

Study quality 1% (P = 0.68)
Low quality 1 56 -2 (-0.2) [-9, 4 (-0.8, 0.4); NA]
Moderate quality 26 5 174 -6 (-0.6) [-9, -3.5 (-0.8, -0.3); 82%]
High quality 21 6 227 -4 (-0.4) [-6, -2 (-0.6, -0.2); 77%]

Length of follow-up 0.5% (P = 0.66)
<1 year 19 2 097 -7 (-0.6) [-9, -4 (-0.9, -0.3); 71%]
�1 year 29 9 360 -4 (-0.4) [-6, -2 (-0.6, -0.2); 83%]

Number of components 8% (P = 0.22)
2 19 4 697 -4 (-0.3) [-6, -1 (-0.55, -0.1); 71%]
3 13 1 667 -8 (-0.7) [-13, -3 (-1.2, -0.3); 87%]
4 16 5 093 -4.5 (-0.4) [-7, -2 (-0.6, -0.2); 75%]

SBP (mmHg) 25 7 719 -2.8 (-4.7, -0.9; 68%)

Study quality 1.5% (P = 0.68)
Low quality 0 0 Not estimable
Moderate quality 11 3 099 -2.7 (-5.0, -0.4; 54%)
High quality 14 4 620 -3.0 (-5.9, -0.1; 76%)

Length of follow-up 5% (P = 0.42)
<1 year 5 593 -3.4 (-7.0, -0.25; 18%)
�1 year 20 7 126 -2.7 (-4.8, -0.6; 72%)

Number of components 12% (P = 0.20)
2 9 2 860 -0.6 (-4.6, 3.4; 83%)
3 5 809 -3.3 (-6.1, -0.5; 3%)
4 11 4 050 -4.4 (-6.8, -2.0; 57%)

No. of
studies

No. of
participants Relative ratio (95% CI; I2)

Explained
heterogeneity (P )

Yearly eye examination 10 6 232 1.88 (1.46, 2.42; 95%]

Study quality 11% (P = 0.2758)
Low quality 1 1 644 1.58 (1.44, 1.74; NA)
Moderate quality 5 3 387 3.04 (1.67, 5.55; 97%)
High quality 4 1 201 1.20 (1.05, 1.37; 52%)

Length of follow-up 21% (P = 0.1185)
<1 year 0 0 Not estimable
�1 year 10 6 232 1.88 (1.46, 2.42; 95%)

Number of components 7% (P = 0.3727)
2 0 0 Not estimable
3 7 4 989 2.13 (1.56, 2.91; 96%)
4 3 1 243 1.45 (0.87, 2.43; 94%)

Yearly foot examination 10 6 818 2.11 (1.55, 2.86; 98%)

Study quality 1% (P = 0.7341)
Low quality 1 1 644 7.91 (5.98, 10.46; NA)
Moderate quality 5 3 387 1.94 (1.30, 2.91; 97%)
High quality 4 1 787 1.64 (1.14, 2.35; 95%)

Length of follow-up 49% (P = 0.0032)
<1 year 0 0 Not estimable
�1 year 10 6 818 2.11 (1.55, 2.86; 98%)

Number of components 1% (P = 0.7360)
2 1 769 1.27 (1.09, 1.48; NA)
3 6 4 806 2.80 (1.72, 4.55; 98%)
4 3 1 243 1.55 (0.97, 2.49; 94%)

CI, confidence interval; I2, statistical heterogeneity (%).
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for number of components and study quality, demonstrate that
only three component programmes attain statistically significant
improvements in the rates of yearly foot and eye examinations.
Meta-regression does not, however, show significance for either of
these covariates, which implies that they cannot explain the hetero-
geneity between studies (I2 ranging from 52 to 98%). Variation in
length of follow-up, included in the meta-regression as a continuous
variable (i.e. number of months), explains 49% of the heterogeneity
in effects on foot screening (P = 0.003), yet cannot explain variabil-
ity with regard to effects on eye examinations (P = 0.12).

Discussion
In line with previously conducted systematic reviews in this field,
our meta-analysis suggests that chronic care management pro-
grammes have positive effects on the processes and outcomes
of diabetes care. However, the empirical studies underlying our
analysis differ considerably in both the directions and sizes of
measured effects. Diversity in study quality does not appear to
explain this statistical heterogeneity, although few of the trials
included in our analysis were categorized as having low quality
(which might be a consequence of our strategy of searching for
empirical studies via systematic reviews). Variety in length of
follow-up explains 49% of the variability across trials in effects on
providers’ adherence foot screening guidelines (P = 0.003). In
terms of effects on clinical outcomes, the positive impact of
chronic care management appears to diminish with increased
length of follow-up, although the differences between subgroups
are not statistically significant. Given that the positive effects of
education on patients’ self-management behaviour – and, thus,
their glycaemic control – are difficult to maintain over time [106–
108], short studies might overestimate effectiveness. Variety in
the number of intervention components elucidates 8 to 12% of the
diversity between studies with regard to measured changes in
HbA1c and systolic blood pressure. Three and four component
interventions attain stronger – though not significantly stronger –
effect estimates than do two component strategies. This finding
conforms to the presumption of the CCM that changes must
be made in multiple areas in order to considerably improve the
quality and outcomes of diabetes care [11,12]. Relatively few trials
evaluated diabetes care programmes that integrated all CCM com-
ponents, even despite the relatively long existence of and strong
scientific support for this model [11–13]. This might very well
limit the effects of chronic care management on patient outcomes.

As far as we are aware, this study is the first meta-analysis of
chronic care management for diabetes that attempts to explain
statistical heterogeneity by assessing differences in methodologi-
cal quality, length of follow-up and number of intervention com-
ponents according to the CCM. Shojania et al. [26] conducted
a meta-analysis of diabetes care strategies with adjustment for
effects of study size and mean baseline HbA1c value: these
factors reduced statistical heterogeneity by approximately 50%.
More recently, Pimouguet et al. [44] assessed the effect of various
patient characteristics and disease management features on
changes in HbA1c concentration. The authors found that disease
management programmes are more effective for patients with poor
glycaemic control (baseline HbA1c > 8.0%). Moreover, treatment
adjustment (i.e. the ability of disease managers to start or modify
medical treatment) and patient education were identified as effec-

tive features of disease management. In line with our results,
Pimouguet et al. [44] also found that shorter studies report more
promising effects on glycaemic control than do longer studies,
although this difference did not achieve statistical significance.

Other reviews have also attempted to answer the question ‘what
is most effective?’ [16,17,21], but their results are divergent and
questionable, as there is a lack of clear terminology in the area of
chronic care management. Hence, fundamentally different inter-
ventions share the same moniker, which may obscure important
information concerning their working mechanisms, especially
when they differ in effectiveness [24]. The potential causes of
heterogeneity included in our analyses were selected on the basis
of the available evidence. Nonetheless, the variation in effect sizes
across trials is likely to be caused by other study-level factors, such
as differences in study design, target population and implementa-
tion context. The degree of integration between intervention
components might also be an important cause of statistical hetero-
geneity, as the CCM assumes that programmes in which elements
are strongly interrelated result in better outcomes than pro-
grammes in which elements are more loosely coupled [11,12].

Our study used an extensive search strategy following the inter-
nationally accepted definition of chronic care management [109]
and was conducted on the basis of combined expertise from five
research institutes. Nevertheless, some limitations should be noted.
First, it can be questioned whether the HTA-DM instrument [31] –
the only relevant and tested instrument for assessing the quality of
studies evaluating chronic care management – allows for proper
scoring of items that bias the effect of interventions for diabetes, as
it focuses primarily on the quality of reporting. Further validation
of a quality instrument for studies evaluating complex interven-
tions, such as chronic care programmes, is needed. Second, the care
received by intervention as well as control patients is often poorly
described, which makes comparisons between studies difficult and
complicates the mapping of intervention components to the CCM.
In addition, many studies exhibit a paucity of descriptive detail –
standard deviations and P values are rarely reported – which neces-
sitates either the use of estimates or exclusion from the analyses.
Finally, the outcomes of our review are restricted to those effect
measures used most frequently in the existing evidence on diabetes
care management, whereas others – such as patients’ health-related
quality of life, self-efficacy and satisfaction with care – may be
equally or even more important [110–113].

More research is needed to understand and support decision
making on how best to redesign the care for patients suffering
from diabetes. Coming to strong and consistent conclusions
about the impact of chronic care management necessitates a clear
framework of the mechanisms underlying various strategies
and their expected effects. The latter should be measured with
adequate length of follow-up and linked logically with an inter-
vention’s aims and components as well as the underlying theory
driving the anticipated behaviour change in both patients and care
providers. Moreover, evaluation efforts must be based on proper
understanding of the characteristics of disease management pro-
grammes (i.e. scope, content, dose, context) and the populations
that specific interventions target (i.e. disease type, severity, case-
mix) [114]. Elucidating heterogeneity in this manner allows for
more in-depth and disentangled insights into the effects of chronic
care management and aids in answering the vital question of ‘what
works best for whom’ in diabetes care.

Review: chronic care management for diabetes A.M.J. Elissen et al.

© 2012 Blackwell Publishing Ltd6



Competing interests
The authors report no conflicts of interest

References
1. Bodenheimer, T. & Grumbach, K. (2007) Improving Primary Care:

Strategies and Tools for a Better Practice. New York: McGraw-Hill.
2. Institute of Medicine (2001) Crossing the Quality Chasm: A New

Health System for the 21st Century. Washington DC: National
Academy Press.

3. Stange, K. C. (2009) The problem of fragmentation and the need for
integrative solutions. Annals of Family Medicine, 7 (2), 100–103.

4. Shah, B. R., Hux, J. E., Laupacis, A., Zinman, B. & Zwarenstein, M.
(2007) Deficiencies in the quality of diabetes care. Comparing spe-
cialist with generalist care misses the point. Journal of General
Internal Medicine, 22 (2), 275–279.

5. Kenny, S. J., Smith, P. J., Goldschmid, M. G., Newman, J. M. &
Herman, W. H. (1993) Survey of physician practice behaviours
related to diabetes mellitus in the US: physician adherence to con-
sensus recommendations. Diabetes Care, 16, 1507–1510.

6. Bodenheimer, T., Wagner, E. H. & Grumbach, K. (2002) Improving
primary care for patients with chronic illness. Part one. Journal of the
American Medical Association, 288 (14), 1775–1779.

7. Bodenheimer, T., Wagner, E. H. & Grumbach, K. (2002) Improving
primary care for patients with chronic illness. Part two. Journal of the
American Medical Association, 288 (15), 1909–1914.

8. Greb, S., Baan, C. A., Calnan, M., et al. (2009) Co-ordination
and management of chronic conditions in Europe: the role of primary
care. Position paper of the European Forum for Primary Care.
Quality in Primary Care, 17, 75–86.

9. Nolte, E., Knai, C. & McKee, M. (2008) Managing Chronic Condi-
tions. Experience in Eight Countries. Brussels, Belgium: European
Observatory on Health Systems and Policies.

10. Hofmarcher, M. M., Oxley, H. & Rusticelli, E. (2007) Improved
health system performance through better care coordination. OECD
Health Working Paper. Paris, France: Organization for Economic
Cooperation and Development (OECD).

11. Wagner, E. H. (1998) Chronic disease management: what will it take
to improve care for chronic illness? Effective Clinical Practice, 1 (1),
2–4.

12. Wagner, E. H., Austin, B. T., Davis, C., Hindmarsch, M., Schaefer, J.
& Bonomi, A. (2001) Improving chronic illness care: translating
evidence into action. Health Affairs (Project Hope), 20 (6), 64–78.

13. Coleman, K., Austin, B. T., Brach, C. & Wagner, E. H. (2009)
Evidence on the chronic care model in the new millennium. Health
Affairs (Project Hope), 28 (1), 75–85.

14. Mattke, S., Seid, M. & Ma, S. (2007) Evidence for the effect of
disease management: is $1 billion a year a good investment? Ameri-
can Journal of Managed Care, 13 (12), 670–676.

15. Congressional Budget Office (2004) An Analysis of the Literature on
Disease Management Programmes. Washington DC: United States
Congress.

16. Scott, I. (2009) What are the most effective strategies for improving
quality and safety of health care? Review. Internal Medicine Journal,
39, 389–400.

17. DeCoster, V. A. & Cummings, S. M. (2005) Helping adults with
diabetes: a review of evidence-based interventions. Health and Social
Work, 30 (3), 259–264.

18. Glazier, R. H., Bajcar, J., Kennie, N. R. & Wilson, K. (2006) A
systematic review of interventions to improve diabetes care in
socially disadvantaged populations. Diabetes Care, 29 (7), 1675–
1688.

19. Loveman, E., Royle, P. & Waugh, N. (2003) Specialist nurses in
diabetes mellitus. Cochrane Database of Systematic Reviews, (2),
CD003286.

20. Norris, S. L., Chowdhury, F. M., Van Le, K., Horsley, T., Brownstein,
J. N., Zhang, X., Jack, L. & Satterfield, D. W. (2006) Effectiveness of
community health workers in the care of persons with diabetes.
Diabetic Medicine, 23 (5), 544–556.

21. Renders, C. M., Valk, G. D., Griffin, S. J., Wagner, E. H., Van Eijk
J. T. & Assendelft, W. J. (2001) Interventions to improve the
management of diabetes in primary care, outpatient and community
settings: a systematic review. Diabetes Care, 24 (10), 1821–
1833.

22. Whittemore, R. (2007) Culturally competent interventions for His-
panic adults with type 2 diabetes: a systematic review. Journal of
Transcultural Nursing, 18 (2), 157–166.

23. Wubben, D. P. & Vivian, E. M. (2008) Effects of pharmacist outpa-
tient interventions on adults with diabetes mellitus: a systematic
review. Pharmacotherapy, 28 (4), 421–436.

24. Coleman, K., Mattke, S., Perrault, P. J. & Wagner, E. H. (2009)
Untangling practice redesign from disease management: how do we
best care for the chronically ill? Annual Review of Public Health, 30,
385–408.

25. Montori, V. M., Grace Wang, Y., Alonso-Coello, P., et al. (2006)
Systematic evaluation of the quality of randomized controlled trials
in diabetes. Diabetes Care, 29 (8), 1833–1838.

26. Shojania, K. G., Ranji, S. R., McDonald, K. M., Grimshaw, J. M.,
Sundaram, V., Rushakoff, R. J. & Owens, D. K. (2006)
Effects of quality improvement strategies for type 2 diabetes: a meta-
regression analysis. Journal of the American Medical Association,
296 (4), 427–440.

27. Auerbach, A. D., Landefeld, C. S. & Shojania, K. G. (2007) The
tension between needing to improve care and knowing how to do it.
New England Journal of Medicine, 357, 608–613.

28. Jüni, P., Witschi, A., Bloch, R. & Egger, M. (1999) The hazards of
scoring the quality of clinical trials for meta-analysis. Journal of the
American Medical Association, 282 (11), 1054–1060.

29. Jüni, P., Altman, D. G. & Egger, M. (2001) Assessing the quality
of controlled clinical trials. Systematic reviews in health care. BMJ,
323, 42–46.

30. Linden, A. & Adler-Milstein, J. (2008) Medicare disease manage-
ment in policy context. Health Care Financing Review, 29 (3),
1–11.

31. Steuten, L. M., Vrijhoef, H. J., Van Merode, G. G., Severens, J. L. &
Spreeuwenberg, C. (2004) The Health Technology Assessment-
Disease Management instrument reliably measured methodologic
quality of health technology assessments of disease management.
Journal of Clinical Epidemiology, 57, 881–888.

32. Zwar, N. A., Harris, M. F., Griffiths, R., Roland, M., Dennis, S.,
Powell Davies, G. & Hasan, I. (2006) A Systematic Review of
Chronic Disease Management. Sydney, NSW: University of New
South Wales, Research Centre for Primary Health Care and Equity,
School for Public Health and Community Medicine.

33. Knight, K., Badamgarav, E., Henning, J. M., Hasselblad, V., Gano,
A. D., Ofman, J. J. & Weingarten, S. R. (2005) A systematic review
of diabetes disease management programmes. American Journal of
Managed Care, 11 (4), 242–250.

34. Higgins, J. P. T. & Green, S. (eds) (2009) Cochrane Handbook for
Systematic Reviews of Interventions. Version 5.0.2. Chichester, West
Sussex: John Wiley & Sons.

35. DerSimonian, R. & Laird, N. (1986) Meta-analysis in clinical trials.
Controlled Clinical Trials, 7, 177–188.

36. Thompson, S. G. & Higgins, J. P. (2002) How should meta-
regression analyses be undertaken and interpreted? Statistics in
Medicine, 21 (11), 1559–1573.

A.M.J. Elissen et al. Review: chronic care management for diabetes

© 2012 Blackwell Publishing Ltd 7



37. Van Houwelingen, H. C., Arends, L. R. & Stijnen, T. (2002)
Advanced methods in meta-analysis: multivariate approach and
meta-regression. Statistics in Medicine, 21 (4), 589–624.

38. Lipsey, M. W. & Wilson, D. B. (2001) Practical Meta-Analysis.
Applied Social Research Methods Series. Vol. 49. Thousand Oaks,
CA: Sage.

39. Centers for Disease Control and Prevention (CDC) (2001) Strategies
for Reducing Morbidity and Mortality from Diabetes through
Health-Care System Interventions and Diabetes Self-Management
Education in Community Settings. A Report on Recommendations
of the Task Force on Community Preventive Services. Atlanta, GA:
CDC.

40. Griffin, S. & Kinmonth, A. L. (2000) Diabetes care: the effectiveness
of systems for routine surveillance for people with diabetes.
Cochrane Database of Systematic Reviews, (2), CD000541.

41. Norris, S. L., Nichols, P. J., Caspersen, C. J., et al. (2002) The
effectiveness of disease and case management for people with dia-
betes. A systematic review. American Journal of Preventive Medi-
cine, 22 (4), 15–38.

42. Smith, S. M., Allwright, S. & O’Dowd, T. (2007) Effectiveness of
shared care across the interface between primary and specialty care in
chronic disease management. Cochrane Database of Systematic
Reviews, (3), CD004910.

43. Verhoeven, F., Van Gemert-Pijnen, L., Dijkstra, K., Nijland, N.,
Seydel, E. & Steehouder, M. (2007) The contribution of teleconsulta-
tion and videoconferencing to diabetes care: a systematic review.
Journal of Medical Internet Research, 9 (5), e37.

44. Pimouguet, C., Le Goff, M., Thiébaut, R., Dartigues, J. F. & Helmer,
C. (2011) Effectiveness of disease-management programs for
improving diabetes care: a meta-analysis. Canadian Medical Asso-
ciation Journal, 183 (2), E115–E127.

45. Aubert, R. E., Herman, W. H., Waters, J., Moore, W., Sutton, D.,
Peterson, B. L., Bailey, C. M. & Koplan, J. P. (1998) Nurse case
management to improve glycemic control in diabetic patients in a
Health Maintenance Organization. A randomized, controlled trial.
Annals of Internal Medicine, 129 (8), 605–612.

46. Bellazzi, R., Arcelloni, M., Bensa, G., et al. (2003) Design, methods,
and evaluation directions of a multi-access service for the manage-
ment of diabetes mellitus patients. Diabetes Technology & Thera-
peutics, 5 (4), 621–629.

47. Choe, H. M., Mitrovich, S., Dubay, D., Hayward, R.A., Krein, S. L. &
Vijan, S. (2005) Proactive case management of high-risk patients with
type 2 diabetes mellitus by a clinical pharmacist: a randomized con-
trolled trial. American Journal of Managed Care, 11 (4), 253–260.

48. Chumbler, N. R., Neugaard, B., Kobb, R., Ryan, P., Qin, H. & Joo, Y.
(2005) An observational study of veterans with diabetes receiving
weekly or daily home telehealth monitoring. Journal of Telemedicine
and Telecare, 11 (3), 150–156.

49. Clifford, R. M., Batty, K. T., Davis, T. M. E., Davis, W., Stein, G.,
Stewart, G. & Plumridge, R. J. (2002) A randomised controlled trial
of a pharmaceutical care programme in high-risk diabetic patients in
an outpatient clinic. International Journal of Pharmacy Practice, 10,
85–89.

50. Cook, C. B., Ziemer, D. C., El-Kebbi, I. M., Gallina, D. L., Dunbar,
V. G., Ernst, K. L. & Phillips, L. S. (1999) Diabetes in urban
African-Americans. XVI. Overcoming clinical inertia improves
glycemic control in patients with type 2 diabetes. Diabetes Care, 22
(9), 1494–1500.

51. Dale, J., Caramlau, I., Sturt, J., Friede, T. & Walker, R. (2009)
Telephone peer-delivered intervention for diabetes motivation and
support: the telecare exploratory RCT. Patient Education and Coun-
seling, 75, 91–98.

52. Davidson, M. B. (2003) Effect of nurse-directed diabetes care in a
minority population. Diabetes Care, 26, 2281–2287.

53. De Sonnaville, J. J. J., Bouma, M., Colly, L. P., Devillé, W., Wijkel,
D. & Heine, R. J. (1997) Sustained good glycaemic control in
NIDDM patients by implementation of structured care in general
practice: 2-year follow-up study. Diabetologia, 40, 1334–1340.

54. Dijkstra, R. F., Braspenning, J. C. C., Huijsmans, Z., Akkermans,
R. P., Van Ballegooie, E., Ten Have, P., Casparie, T. & Grol R. P. T. M.
(2005) Introduction of diabetes passports involving both patients and
professionals to improve hospital outpatient diabetes care. Diabetes
Research and Clinical Practice, 68, 126–134.

55. Domurat, E. S. (1999) Diabetes managed care and clinical outcomes:
the Harbor City, California Kaiser Permanente Diabetes Care
System. American Journal of Managed Care, 5 (10), 1299–1307.

56. Doucette, W. R., Witry, M. J., Farris, K. B. & McDonough, R. P.
(2009) Community pharmacist-provided extended diabetes care.
Annals of Pharmacotherapy, 43, 882–889.

57. Farmer, A. J., Gibson, O. J., Dudley, C., Bryden, K., Hayton, P. M.,
Tarassenko, L. & Neil, A. (2005) A randomized controlled trial of the
effect of real-time telemedicine support on glycemic control in young
adults with type 1 diabetes (ISRCTN 46889446). Diabetes Care, 28,
2697–2702.

58. Fornos, J. A., Andrés, N. F., Andrés, J. C., Guerra, M. M. & Egea, B.
(2006) A pharmacotherapy follow-up program in patients with type-2
diabetes in community pharmacies in Spain. Pharmacy World and
Science, 28, 65–72.

59. Friedman, N. M., Gleeson, J. M., Kent, M. J., Foris, M. & Rodriguez,
D. J. (1998) Management of diabetes mellitus in the Lovelace Health
Systems’ Episodes of Care Program. Effective Clinical Practice, 1
(1), 5–11.

60. Gabbay, R. A., Lendel, I., Saleem, T. M., Shaeffer, G., Adelman,
A. M., Mauger, D. T., Collins, M. & Polomano, R. C. (2006) Nurse
case management improves blood pressure, emotional distress and
diabetes complication screening. Diabetes Research and Clinical
Practice, 71, 28–35.

61. Gary, T. L., Bone, L. R., Hill, M. N., Levine, D. M., McGuire, M.,
Saudek, C. & Brancati, F. L. (2003) Randomized controlled trial of
the effects of nurse case manager and community health worker
interventions on risk factors for diabetes-related complications in
urban African Americans. Preventive Medicine, 37, 23–32.

62. Goldfracht, M. & Porath, A. (2000) Nationwide program for improv-
ing the care of diabetic patients in Israeli primary care centers.
Diabetes Care, 23 (4), 495–499.

63. Gong, C., Hasson, N. K. & Lum, B. L. (1999) Impact of a diabetes
disease management clinic on the total glycosylated hemoglobin of
patients with type 2 diabetes mellitus. Journal of Managed Care
Pharmacy, 5 (6), 511–515.

64. Grant, R. W., Cagliero, E., Sullivan, C. M., et al. (2004) A controlled
trial of population management. Diabetes mellitus: putting evidence
into practice (DM-PEP). Diabetes Care, 27 (10), 2299–2305.

65. The California Medi-Cal Type 2 Diabetes Study Group (2004)
Closing the gap: effect of diabetes case management on glycemic
control among low-income ethnic minority populations. The Califor-
nia Medi-Cal Type 2 Diabetes Study. Diabetes Care, 27 (1), 95–103.

66. Henault, R. G., Eugenio, K. R., Kelliher, A. F., Alexis, G. & Conlin,
P. R. (2002) Transmitting clinical recommendations for diabetes care
via e-mail. American Journal of Health-System Pharmacy, 59, 2166–
2169.

67. Hetlevik, I., Holmen, J., Krüger, Ø., Kristensen, P., Iversen, H. &
Furuseth, K. (2000) Implementing clinical guidelines in the treatment
of diabetes mellitus in general practice. Evaluation of effort, process,
and patient outcome related to implementation of a computer-based
decision support system. International Journal of Technology Assess-
ment in Health Care, 16 (1), 210–227.

68. Hirsch, I. B., Goldberg, H. I., Ellsworth, A., Evans, T. C., Herter,
C. D., Ramsey, S. D., Mullen, M., Neighbor, W. E. & Cheadle, A. D.

Review: chronic care management for diabetes A.M.J. Elissen et al.

© 2012 Blackwell Publishing Ltd8



(2002) A multifaceted intervention in support of diabetes treatment
guidelines: a cont trial. Diabetes Research and Clinical Practice, 58,
27–36.

69. Ilag, L. L., Martin, C. L., Tabaei, B. P., Isaman, D. J. M., Burke, R.,
Greene, D. A. & Herman, W. H. (2003) Improving diabetes processes
of care in managed care. Diabetes Care, 26 (10), 2722–2727.

70. Kelly, C. & Rodgers, P. T. (2000) Implementation and evaluation of
a pharmacist-managed diabetes service. Journal of Managed Care
Pharmacy, 6 (6), 488–493.

71. Kim, H. & Oh, J. (2003) Adherence to diabetes control recommen-
dations: impact of nurse telephone calls. Journal of Advanced
Nursing, 44 (3), 256–261.

72. Kim, M. T., Han, H., Song, H., Lee, J., Kim, J., Ryu, J. P. & Kim,
K. B. (2009) A community-based, culturally tailored behavioral
intervention for Korean Americans with type 2 diabetes. The Diabe-
tes Educator, 35 (6), 986–994.

73. Ko, G. T. C., Li, J. K. Y., Kan, E. C. & Lo, M. K. (2004) Effects of
a structured health education programme by a diabetic education
nurse on cardiovascular risk factors in Chinese type 2 diabetic
patients: a 1-year prospective randomized study. Diabetic Medicine,
21, 1274–1279.

74. Ko, S. H., Song, K. H., Kim, S. R., et al. (2007) Long-term effects of
a structured intensive diabetes education programme (SIDEP) in
patients with type 2 diabetes mellitus – a 4-year follow-up study.
Diabetic Medicine, 24, 55–62.

75. Krass, I., Taylor, S. J., McInman, A. D. & Armour, C. L. (2006) The
pharmacist’s role in continuity of care in type 2 diabetes: an evalu-
ation of a model. The Journal of Pharmacy Technology, 22, 3–8.

76. Krass, I., Armour, C. L., Mitchell, B., et al. (2007) The Pharmacy
Diabetes Care Program: assessment of a community pharmacy
diabetes service model in Australia. Diabetic Medicine, 24, 677–
683.

77. Krein, S. L., Klamerus, M. L., Vijan, S., Lee, J. L., Fitzgerald, J. T.,
Pawlow, A., Reeves, P. & Hayward, R. A. (2004) Case management
for patients with poorly controlled diabetes: a randomized trial. The
American Journal of Medicine, 116, 732–739.

78. Legorreta, A. P., Peters, A. L., Ossorio, R. C., Lopez, R. J., Jatulis, D.
& Davidson, M. B. (1996) Effect of a comprehensive nurse-managed
diabetes program: an HMO prospective study. American Journal of
Managed Care, 2 (8), 1024–1030.

79. Leung, W. Y. S., So, W., Tong, P. C. Y., Chan, N. N. & Chan, J. C. N.
(2005) Effects of structured care by a pharmacist-diabetes specialist
team in patients with type 2 diabetic nephropathy. American Journal
of Medicine, 118 (12), 1414.e21–1414.e27.

80. Litaker, D., Mion, L. C., Planavsky, L., Kippes, C., Mehta, N. &
Frolkis, J. (2003) Physician – nurse practitioner teams in chronic
disease management: the impact on costs, clinical effectiveness, and
patients’ perception of care. Journal of Interprofessional Care, 17
(3), 223–237.

81. Maislos, M. & Weisman, D. (2004) Multidisciplinary approach to
patients with poorly controlled type 2 diabetes mellitus: a prospec-
tive, randomized study. Acta Diabetologica, 41, 44–48.

82. Majumdar, S. R., Guirguis, L. M., Toth, E. L., Lewanczuk, R. Z., Lee,
T. K. & Johnson, J. A. (2003) Controlled trial of a multifaceted
intervention for improving quality of care for rural patients with type
2 diabetes. Diabetes Care, 26 (11), 3061–3066.

83. McKay, H. G., Glasgow, R. E., Feil, E. G., Boles, S. M. & Barrera,
M. (2002) Internet-based diabetes self-management and support:
initial outcomes from the diabetes network project. Rehabilitation
Psychology, 47 (1), 31–48.

84. McMahon, G. T., Gomes, H. E., Hickson-Hohne, S., Ming-Jye Hu,
T., Levine, B. A. & Conlin, P. R. (2005) Web-based care management
in patients with poorly controlled diabetes. Diabetes Care, 28 (7),
1624–1629.

85. Ménard, J., Payette, H., Baillargeon, J. P., Maheux, P., Lepage, S.,
Tessier, D. & Ardilouze, J. L. (2005) Efficacy of intensive multi-
therapy for patients with type 2 diabetes mellitus: a randomized
controlled trial. Canadian Medical Association Journal, 173 (12),
Online 1–10.

86. O’Connor, P. J., Desai, J., Solberg, L. I., et al. (2005) Randomized
trial of quality improvement intervention to improve diabetes care in
primary care settings. Diabetes Care, 28 (8), 1890–1897.

87. Odegard, P. S., Goo, A., Hummel, J., Williams, K. L. & Gray, S. L.
(2005) Caring for poorly controlled diabetes mellitus: a randomized
pharmacist intervention. Annals of Pharmacotherapy, 39, 433–440.

88. O’Hare, J. P., Raymond, N. T., Mughal, S., et al. (2004) Evaluation of
delivery of enhanced diabetes care to patients of South Asian ethnic-
ity: the United Kingdom Asian Diabetes Study (UKADS). Diabetic
Medicine, 21, 1357–1365.

89. Peters, A. L. & Davidson, M. B. (1998) Application of a diabetes
managed care program. The feasibility of using nurses and a computer
system to provide effective care. Diabetes Care, 21 (7), 1037–1043.

90. Philis-Tsimikas, A., Walker, C., Rivard, L., Talavera, G., Reimann,
J. O. F., Salmon, M. & Araujo, R. (2004) Improvement in diabetes
care of underinsured patients enrolled in Project Dulce. A
community-based, culturally appropriate, nurse case management
and peer education diabetes care model. Diabetes Care, 27 (1),
110–115.

91. Piette, J. D., Weinberger, M., Kraemer, F. B. & McPhee, S. J. (2001)
Impact of automated calls with nurse follow-up on diabetes treatment
outcomes in a Department of Veterans Affairs Health Care System.
Diabetes Care, 24 (2), 202–208.

92. Polonsky, W. H., Earles, J., Smith, S., Pease, D. J., Macmillan, M.,
Christensen, R., Taylor, T., Dickert, J. & Jackson R. A. (2003) Inte-
grating medical management with diabetes self-management train-
ing. A randomized control trial of the Diabetes Outpatient Intensive
Treatment program. Diabetes Care, 26 (11), 3048–3053.

93. Rothman, R. L., Malone, R., Bryant, B., Shintani, A. K., Crigler, B.,
Dewalt, D. A., Dittus, R. S., Weinberger, M. & Pignone, M. P. (2005)
A randomized trial of a primary care-based disease management
program to improve cardiovascular risk factors and glycated hemo-
globin levels in patients with diabetes. American Journal of Medicine,
118 (3), 76–284.

94. Sadur, C. N., Moline, N., Costa, M., Michalik, D., Mendlowitz, D.,
Roller, S., Watson, R., Swain, B. E., Selby, J. V. & Javorski, W. C.
(1999) Diabetes management in a Health Maintenance Organization.
Efficacy of care management using cluster visits. Diabetes Care, 22
(12), 2011–2017.

95. Samuel-Hodge, C. D., Keyserling, T. C., Park, S., Johnston, L. F.,
Gizlice, Z. & Bangdiwala, S. I. (2009) A randomized trial of a
church-based diabetes self-management program for African Ameri-
cans with type 2 diabetes. Diabetes Educator, 35 (3), 439–454.

96. Scott, D. M., Boyd, S. T., Stephan, M., Augustine, S. C. & Reardon,
T. P. (2006) Outcomes of pharmacist-managed diabetes care services
in a community health center. American Journal of Health-System
Pharmacy, 63, 2116–2122.

97. Shea, S., Weinstock, R. S., Starren, J., et al. (2006) A randomized
trial comparing telemedicine case management with usual care in
older, ethnically diverse, medically underserved patients with diabe-
tes mellitus. Journal of the American Medical Informatics Associa-
tion, 13 (1), 40–51.

98. Shibayama, T., Kobayashi, K., Takano, A., Kadowaki, T. & Kazuma,
K. (2007) Effectiveness of lifestyle counseling by certified expert
nurse of Japan for non-insulin treated diabetic outpatients: a 1-year
randomized controlled trial. Diabetes Research and Clinical Prac-
tice, 76, 265–268.

99. Sidorov, J., Gabbay, R., Harris, R., Shull, R. D., Girolami, S., Tom-
cavage, J., Starkey, R. & Hughes, R. (2000) Disease management for

A.M.J. Elissen et al. Review: chronic care management for diabetes

© 2012 Blackwell Publishing Ltd 9



diabetes mellitus: impact on hemoglobin A1c. American Journal of
Managed Care, 6 (11), 1217–1226.

100. Smith, S., Bury, G., O’Leary, M., Shannon, W., Tynan, A., Staines,
A. & Thompson, C. (2004) The North Dublin randomized controlled
trial of structured diabetes shared care. Family Practice, 21 (1),
39–45.

101. Summers-Holtrop, J., Hickner, J., Dosh, S., Noel, M. & Ettenhofer,
T. L. (2002) ’Sticking to it – diabetes mellitus’: a pilot study of an
innovative behavior change program for women with type 2 diabetes.
American Journal of Health Education, 33 (3), 161–166.

102. Taylor, K. I., Oberle, K. M., Crutcher, R. A. & Norton, P. G. (2005)
Promoting health in type 2 diabetes: nurse-physician collaboration in
primary care. Biological Research for Nursing, 6 (3), 207–215.

103. Ubink-Veltmaat, L. J., Bilo, H. J. G., Groenier, K. H., Rischen, R. O.
& Meyboom-de Jong, B. (2005) Shared care with task delegation to
nurses for type 2 diabetes: prospective observational study. The Neth-
erlands Journal of Medicine, 63 (3), 103–110.

104. Wagner, E. H., Grothaus, L. C., Sandhu, N., Galvin, M. S., Mc-
Gregor, M., Artz, K. & Coleman, E. A. (2001) Chronic care clinics
for diabetes in primary care. A system-wide randomized trial.
Diabetes Care, 25 (4), 695–700.

105. Weinberger, M., Kirkman, M. S., Samsa, G. P., Shortliffe, E. A.,
Landsman, P. B., Cowper, P. A., Simel, D. L. & Feussner, J. R. (1995)
A nurse-coordinated intervention for primary care patients with non-
insulin-dependent diabetes mellitus: impact on glycemic control and
health-related quality of life. Journal of General Internal Medicine,
10, 59–66.

106. Goudswaard, A. N., Stolk, R. P., Zuithoff, N. P. A., De Valk, H. W. &
Rutten, G. E. H. M. (2004) Long-term effects of self-management
education for patients with type 2 diabetes taking maximal oral
hypoglycaemic therapy: a randomized trial in primary care. Diabetic
Medicine, 21, 491–496.

107. Norris, S. L., Lau, J., Smith, S. J., Schmid, C. H. & Engelgau, M. M.
(2002) Self-management education for adults with type 2 diabetes: a
meta-analysis of the effect on glycaemic control. Diabetes Care, 25
(7), 1159–1171.

108. Wheeler, M. L., Wyle-Rosett, J. & Pichert, J. W. (2001) Diabetes
education research. Diabetes Care, 24, 421–422.

109. Singh, D. (2008) How Can Chronic Disease Management Pro-
grammes Operate across Care Settings and Providers? Copenhagen,
Denmark: World Health Organization Regional Office for Europe
and European Observatory on Health Systems and Policies.

110. Linden, A., Adams, J. & Roberts, N. (2003) Evaluation methods in
disease management: determining programme effectiveness. Position
Paper for the Disease Management Association of America (DMAA).
Washington DC: Disease Management Association of America.

111. Anderson, R. M. & Funnell, M. M. (2005) Patient empowerment:
reflections on the challenge of fostering the adoption of a new para-
digm. Patient Education and Counseling, 57, 153–157.

112. Anderson, R. M. & Funnell, M. M. (2010) Patient empowerment:
myths and misconceptions. Patient Education and Counseling, 79
(3), 277–282.

113. Ludlow, A. P. & Gein, L. (1995) Relationships among self-care,
self-efficacy and HbA1c levels in individuals with non-insulin depen-
dent diabetes mellitus. Canadian Journal of Diabetes Care, 19,
10–15.

114. Conklin, A. & Nolte, E. (2011) Disease Management Evaluation. A
Comprehensive Review of Current State of the Art. Cambridge: The
RAND Corporation.

Supporting information
Additional Supporting Information may be found in the online
version of this article:

Table S1 Overview of systematic reviews.
Table S2 Overview of empirical studies.

Please note: Wiley-Blackwell are not responsible for the content or
functionality of any supporting materials supplied by the authors.
Any queries (other than missing material) should be directed to the
corresponding author for the article.

Review: chronic care management for diabetes A.M.J. Elissen et al.

© 2012 Blackwell Publishing Ltd10


