Zimbudzi et al. Systematic Reviews (2018) 7:84

https://doi.org/10.1186/513643-018-0748-z SyStematiC REV] ews

RESEARCH Open Access

Effectiveness of self-management support @
interventions for people with comorbid

diabetes and chronic kidney disease: a

systematic review and meta-analysis

Edward Zimbudzi'“®, Clement Lo'?, Marie L. Misso', Sanjeeva Ranasinha', Peter G. Kerr*”, Helena J. Teede'?
and Sophia Zoungas'**"

Abstract

Background: Self-management support interventions may potentially delay kidney function decline and associated
complications in patients with comorbid diabetes and chronic kidney disease. However, the effectiveness of these
interventions remains unclear. We investigated the effectiveness of current self-management support interventions
and their specific components and elements in improving patient outcomes.

Methods: Electronic databases were systematically searched from January 1, 1994, to December 19, 2017. Eligible
studies were randomized controlled trials on self-management support interventions for adults with comorbid
diabetes and chronic kidney disease. Primary outcomes were systolic blood pressure, diastolic blood pressure,
estimated glomerular filtration rate, and glycated hemoglobin. Secondary outcomes included self-management
activity, health service utilization, health-related quality of life, medication adherence, and death.

Results: Of the 48 trials identified, eight studies (835 patients) were eligible. There was moderate-quality evidence that
self-management support interventions improved self-management activity (standard mean difference 0.56, 95% CI 0.15
to 097, p < 0.007) compared to usual care. There was low-quality evidence that self-management support interventions
reduced systolic blood pressure (mean difference —4.26 mmHg, 95% Cl —7.81 to —0.70, p = 0.02) and glycated
hemoglobin (mean difference —0.5%, 95% Cl — 08 to — 0.1, p =0.01) compared to usual care.

Conclusions: Self-management support interventions may improve self-care activities, systolic blood pressure, and
glycated hemoglobin in patients with comorbid diabetes and chronic kidney disease. It was not possible to determine
which self-management components and elements were more effective, but interventions that utilized provider reminders,
patient education, and goal setting were associated with improved outcomes. More evidence from high-quality studies is
required to support future self-management programs.

Systematic review registration: PROSPERO CRD42015017316.

Keywords: Chronic kidney disease, Diabetes, Interventions, Self-management, Systematic review, Meta-analyses

* Correspondence: sophia.zoungas@monash.edu

'Monash Centre for Health Research and Implementation, School of Public
Health and Preventive Medicine, Monash University, 43-51 Kanooka Grove,
Clayton, Melbourne, Victoria, Australia

3Diabetes and Vascular Medicine Unit, Monash Health, Melbourne, Victoria,
Australia

Full list of author information is available at the end of the article

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13643-018-0748-z&domain=pdf
http://orcid.org/0000-0002-2423-9193
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42015017316
mailto:sophia.zoungas@monash.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Zimbudzi et al. Systematic Reviews (2018) 7:84

Background

The prevalence of diabetes is on the rise globally, driven
primarily by the increasing incidence of type 2 diabetes
in the setting of increasing overweight and obesity [1].
The International Diabetes Federation estimated that
415 million adults (aged 20-79 years) had diabetes in
2015 and 5 million deaths were attributable to diabetes
and the total global health expenditure due to diabetes
was 673 billion US dollars [2]. By 2040, the number of
adults with diabetes (aged 20-79 vyears) is expected to
rise to 642 million [2]. The dramatic increase in diabetes
is associated with a myriad of diabetes-related complica-
tions such as cardiovascular disease, renal failure, blind-
ness, and lower limb amputation [3].

Chronic kidney disease (CKD) is one of the commonest
diabetes-related complications. Worldwide, current esti-
mates suggests that over 500 million people have CKD,
with the majority (80%) of those people living in low- and
middle-income countries [4] and diabetes contributes to
30-40% of all cases of end-stage renal disease (ESRD) [5].
In developed countries, diabetes accounts for 50% of cases
of treated ESRD [6]. As the prevalence of diabetes in-
creases, the incidence of CKD is expected to increase.

Co-morbid diabetes and CKD is associated with an
increased risk of a range of adverse outcomes including
increased mortality [7], low health-related quality of life
[8], and increased health service utilization [9].
Self-management support interventions have generated
considerable interest in the management of CKD as a
means of helping to improve risk factors and slow
disease progression [10]. However, the effects of
self-management strategies for those with co-morbid
diabetes and CKD are largely unknown [11]. Many
current approaches to self-management for patients with
both diabetes and CKD are based on interventions for
single conditions rather than for patients with complex
multimorbidity [11]. Additionally, there is a huge diver-
sity of potential self-management support interventions
which have been trialed making it difficult for health
care providers to select the most pragmatic and effective
interventions. To date, there has been no systematic re-
view of the literature examining the effectiveness of
self-management support interventions in people with
both diabetes (type 1 or type 2) and CKD.

To address this, we undertook a systematic review,
which sought to answer the following questions:

1. How effective are self-management support inter-
ventions in improving patient-reported and clin-
ical outcomes in adults with comorbid diabetes
and CKD?

2. Which specific self-management components and
elements are associated with improved outcomes
for patients with comorbid diabetes and CKD?
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Methods

The conduct of this review was guided by the Cochrane
Handbook for Systematic Reviews of Interventions [12]
and conforms to the reporting guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement recommendations
[13]. The protocol of this systematic review was regis-
tered on PROSPERO 2015 (registration number
CRD42015017316) [14] and published [15].

Selection criteria

Table 1 presents the Population, Intervention, Comparison,
and Outcome (PICO) framework established a priori to
include and exclude studies for this systematic review.

Participants

This review considered studies of people with both
diabetes (type 1 or type 2) and CKD. CKD was defined
as a sustained decrease in estimated glomerular filtration
rate (eGFR) to levels less than 60 mL/min/1.73 m? for a
period of 3 months or longer [16]. In studies where the
inclusion criteria were not clear, we sought clarification
from the corresponding authors and such studies were
excluded if we could not get verification.

Interventions

For the purpose of this review, self-management support
was defined as “the systematic provision of education
and supportive interventions by health care staff to in-
crease patients’ skills and confidence in managing their
health problems, including regular assessment of pro-
gress and problems, goal setting, and problem-solving
support” [17]. The core components of the interventions
were provider education, provider feedback, provider
reminders, patient education, patient reminders, and
patient financial incentives with elements that included
standardized training, multidisciplinary team, peer
contact, keeping logs, goal setting skills, problem solving
skills, and seeking support.

Outcomes

Primary outcomes included clinical indicators such as
blood pressure, eGFR, and HbA;., and secondary out-
comes included self-management activity, health service
utilization, health-related quality of life (HRQOL),
adherence to medications, and death.

Study design

Randomized controlled studies (including cluster
randomized controlled trials) and systematic reviews of
randomized controlled studies were considered. We
included English-language peer-reviewed journal articles.
We excluded articles reporting non-randomized studies,

narrative reviews, letters, editorials, commentaries,
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Table 1 Selection criteria
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Inclusion

Exclusion

Participants Adult patients (above 18 years) with diabetes® and

CKD in any health care setting

Interventions Self-management models including at least one of
the following intervention components:

Provider education, provider feedback, provider
reminders, patient education, patient reminders,

and patient financial incentives

Control Clearly defined usual or standard care. This may be

the chronic disease management programme that

Participants without the diagnosis of diabetes and CKD

No intervention or any intervention other than those
prespecified in the inclusion criteria

Any intervention except those listed in the
inclusion criteria

is already in place before a new model of care is introduced

Outcomes
Primary:

Must include at least one of the following outcomes:

Lack of at least one relevant prespecified outcome

1. Clinical indicators (blood pressure, eGFR, and HbA; o)

Secondary:
1. Medication adherence
2. Self-management activity

3. Health service utilization including hospitalization

4. Health-related quality of life
5. Adverse events such as deaths

Study design
of randomized controlled trials

Randomized controlled trials and systematic reviews

Studies reporting non-randomized studies

Participants with either type 1 or type 2 diabetes were included

CKD chronic kidney disease which was defined as a sustained decrease in eGFR to levels less than 60 mL/min/1.73 m? for a period of 3 months or longer, eGFR

estimated glomerular filtration rate, HbA;. glycated hemoglobin

unpublished manuscripts, dissertations, government re-
ports, books and book chapters, conference proceedings,
meeting abstracts, lectures and addresses, and consensus
development statements and guidelines.

Literature search

We conducted a comprehensive search of literature,
which has been described in detail elsewhere [15]. In brief,
we identified RCTs through Medline, Medline in-process
and other non-indexed citations, EMBASE, CINAHL, and
all evidence-based medicine (EBM) reviews. We also
searched the bibliographies of relevant studies identified
by the search strategy for identification of additional stud-
ies. The databases were searched from January 1, 1994, to
December 19, 2017. A detailed description of search limits
is provided elsewhere (Additional file 1: Table S1). To en-
sure reliability, two reviewers (EZ and CL) independently
scanned the titles, abstract sections, and keywords of every
article obtained by the search strategy. The two reviewers
retrieved full texts of potentially relevant studies and
screened them independently for inclusion. During the
full-text review, if the two reviewers were in doubt about
the inclusion of any particular study, the third reviewer
(MM) was involved. Investigators of all eligible studies
were also contacted by email to request unpublished data
relevant to the review.

Data extraction and critical appraisal

Two reviewers (EZ and CL) independently extracted
data relevant to the PICO framework using a specially
designed data abstraction form. Information was

collected on general details (title, authors, reference/
source, country, year of publication, setting), participants
(age, sex, inclusion/exclusion criteria, withdrawals/losses
to follow-up, subgroups), results (point estimates and
measures of variability, frequency counts for dichotom-
ous variables, number of participants, intention-to-treat
analysis), and validity results.

The methodological quality of each of the included
studies was independently appraised by two reviewers
(EZ and CL) using the Monash Centre for Health Re-
search and Implementation (MCHRI) template [18]
(Additional file 2: Table S2) and the quality of evidence
using the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach [19].
Any disagreement was resolved by discussion with the
third reviewer (MM) to reach a consensus. We con-
tacted authors of included trials when clarification sur-
rounding study conduct or missing data was required.

Data synthesis and meta-analysis

Analyses of data from included trials were performed
with Review Manager (RevMan version 5.3.5, The
Nordic Cochrane Centre, The Cochrane Collaboration,
Copenhagen, Denmark). For meta-analysis, all outcomes
were continuous and results are presented as mean dif-
ferences (MDs) or standard mean difference (SMD) if
different scales were used [12] with 95% confidence
interval (CI). A positive SMD value indicated the inter-
vention group was superior to the control group on a
positively oriented outcome measure. Data from eligible
studies were pooled using the random effects model to
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account for heterogeneity [20]. Statistical heterogeneity
was quantified using the inconsistency index-I* statistic
with “low” heterogeneity set at <25%, “moderate” 50%,
and “high” >75%. To assess clinical heterogeneity, we
performed a sensitivity analysis excluding a study of
people with end-stage renal disease from the analysis. A
subgroup analysis of pooled data based on the different
self-management components was also carried out. Pub-
lication bias was not statistically assessed due to the
small number of RCTs included. Statistical significance
was set at p <0.05 for primary and secondary outcome
measures. A descriptive analysis was performed to
summarize data narratively for outcomes that had unex-
plained heterogeneity and missing data such as means
and SDs and when there was a small number of studies
reporting an outcome (less than 2 studies).

Results

Literature search and study characteristics

The results of the systematic search are shown in Fig. 1.
Two thousand and eighty references were identified by
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the search including 11 obtained from hand-searching of
reference lists of seven systematic reviews [21-27] ob-
tained from the search. After removal of duplicates and
screening of titles and abstracts, 48 full-text articles were
reviewed for further assessment. Following the full-text
review, 40 articles were excluded based on reasons out-
lined in Fig. 1 and Additional file 3: Table S3. Eight
studies [28—-34] remained and were included in the sys-
tematic review. One of the studies (the SURE study) [30]
had a duplicate publication [9], which reported on cost
implication of the intervention. We treated the two pub-
lications as one study.

Characteristics of the eight included studies are pre-
sented in Table 2. Three studies were performed in the
UK [28, 31, 34] and one each in Canada [29], China [30],
USA [32], Netherlands [33], and Australia [35]. Four stud-
ies [28, 29, 31, 33] were conducted in a primary care set-
ting, two in hospital-based outpatient clinics [34, 35], one
in hospital [30], and one in hemodialysis or peritoneal dia-
lysis units [32]. Three studies [30, 33, 34] included patients
with type 2 diabetes only; two studies [29, 32] specified

~

—
Abstracts and titles Studies identified
e ; e
o identified from from other sources-
E database searching i.e. systematic
& _ )
"E (n =2069) reviews
n=11
3 ( )
- l |
— Duplicates n=319
—_— v
Abstracts and titles after
l’::v removal of duplicates
B (n=1761)
[ Excluded articles based on
@ specific criteria-(N =1713)
e not original study
> e notRCT
e
* notin relevant population
. no relevant interventions
. no relevant outcomes
v
Full-text articles assessed for
eligibility
é- (n=48)
=
=
]
Full-texts excluded (n=40)
e no response from authors
n=15
e notin relevant population
-
n=8
e no subgroup analysis n=13
e incomplete trials n=2
e notRCTn=2
4
Studies included in
quantitative synthesis (meta-
analysis)
(n=8)
Fig. 1 PRISMA flow diagram showing how studies were screened [13]
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having patients with both type 1 and type 2, and three
studies [28, 31, 35] did not specify the type of diabetes.
There was a substantial variation in the study sample sizes
(n =28 to 205), interventions, and follow-up period (3 to
24 months). Most of the studies were excluded due to
inadequate data reported and no responses from authors
(N=15) and lack of evidence demonstrating that they
included the correct population relevant to this review
(N =13) (Additional file 3: Table S3).

Elements and components of self-management support
interventions

All the included studies had a theoretical underpinning
for their self-management elements. Key elements of
these interventions were derived from the Chronic Care
Model [36], the Stanford Model [37], the Expert Patient
Programme [38], and the Flinders Model [39] (Table 3).
These elements include standardized training, multidis-
ciplinary team, peer contact, keeping logs, goal setting
and problem solving skills, and seeking support. There
was a marked variation in the elements of interventions
in terms of both content and delivery (Tables 2 and 3).
Seven studies [28—34] described interventions under-
pinned by care coordination and a team based-approach
with a focus on patient self-management and working
collaboratively. The intervention components reported
were patient education [28, 30-32, 34, 35], provider re-
minders [29, 30], and provider education [28, 33] (Fig. 2).

Delivery characteristics

The delivery characteristics for the interventions are
shown in Table 2. The study duration ranged from 3 to
24 months, with two studies having a duration of less than
12 months. The potential influence of follow-up duration
on the estimates was explored by plotting the effect size
against follow-up time, and there was no relationship
between the two. Most of the studies had more than one
delivery element. Five studies utilized face-to-face delivery
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[30-32, 34, 35], three had the self-management compo-
nent delivered by telephone [28, 30, 35], and four used
written information, websites, and protocols [28, 29, 31,
33] to guide the delivery of the interventions. All studies
apart from one [35] had members of the multidisciplinary
team facilitating the delivery of self-management support
interventions. The members included nurses, dietitians,
social workers, general practitioners, diabetologists, endo-
crine trainees, and nephrologists.

Risk of bias in included studies

Additional file 4: Figure S1 and Additional file 5: Figure S2
present an overview of the risk of bias for the included
studies assessed against six risk-of-bias criteria which in-
cluded selection (randomization and allocation), perform-
ance, detection, attrition, and reporting bias. Five studies
[28-31, 35] reported random sequence generation, and four
studies [28-30, 35] demonstrated adequate allocation con-
cealment. The majority of studies had high risk of perform-
ance bias [28, 29, 31, 32, 34] and detection bias [28, 29, 31,
32, 34]. Only one study had a low risk of performance bias
[33] and one study a low risk of detection bias [35]. Seven
studies [28, 30—35] had a low risk of attrition bias, and all
included studies had a low risk of reporting bias.

Effects of interventions

Table 4 provides the main comparison between groups,
which had self-management support interventions, and
controls. The study interventions were of varying inten-
sity levels. Meta-analyses were only performed for sys-
tolic blood pressure, diastolic blood pressure, eGFR,
HbA,, diabetes self-management activity, and HRQOL.

Primary outcomes

Systolic blood pressure

Treatment effects for systolic blood pressure were re-
ported by six studies [28-31, 33, 35] with mean systolic
blood pressures ranging from 127 to 144 mmHg for the

Table 3 Key elements to effective planned self-management support interventions

Study Standardized Multidisciplinary Peer Keeping Goal setting Problem solving Seeking
training team contact logs skills skills support

Blakeman et al. [28] * * * * *

Barrett et al. [29] *

Chan et al. [30] * *

McManus et al. [31] * * * * * *

McMurray et al. [32] * * * *

Scherpbier-de Haan et al. [33] * * * *

Steed et al. [34] * * * %

Williams et al. [35] * * x v

The studies utilized elements derived from the following self-management models: (a) the Chronic Care Model, (b) the Stanford Model, (c) the Expert Patient

Programme, and (d) the Flinders Models
*means respective self-management element was used by the study
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Fig. 2 Meta-analyses showing effect of the different intervention components on a systolic blood pressure, b diastolic blood pressure, ¢
estimated glomerular filtration rate, d glycated hemoglobin (%), e self-management activity, and f health-related quality of life. Intervention
components with one trial are not based on meta-analysis (individual trial result is presented)

intervention groups and 134 to 146 mmHg for the con-
trol groups. Two of the six studies [29, 33] utilizing struc-
tured care and shared care as interventions reported
significant improvements in blood pressure in the interven-
tion groups compared to the control groups. Barrett et al.
[29] reported a mean difference (MD) of —-7.20 mmHg
(95% CI -13.69 to 0.71, p < 0.05) between the intervention
and control groups, while the study by Scherpbier-de Haan
et al. [33] showed a MD of - 8.90 mmHg (17.63 to — 0.17,
p<0.05) (Fig. 3a). Data was pooled from five studies
[29-31, 33, 35], which were deemed sufficiently
homogenous to conduct a meta-analysis. The intervention
group had a significantly lower systolic blood pressure
than the control group [Fig. 3a; MD - 4.26 mmHg (95%
CI -7.81to - 0.70) p = 0.02].

Diastolic blood pressure

Four studies [30, 31, 33, 35] reported mean diastolic
blood pressures ranging from 68 to 74 mmHg for the
intervention groups and 71 to 80 mmHg for the control
groups. Significantly lower diastolic blood pressures
were reported in two studies by Chan et al. [30] and
Scherpbier-de Haan et al. [33]: MDs in diastolic blood pres-
sure of — 3 mmHg (95% CI - 6.68 to 0.68) and - 7.5 mmHg

(95% CI - 13.01 to — 1.99) respectively (Fig. 3b). Data from
four studies was available for a meta-analysis. There was no
significant difference in the diastolic blood pressure of the
intervention and control groups [Fig. 3b; MD - 2.70 (95%
CI-6.19to 0.78) p = 0.13].

Estimated glomerular filtration rate

Estimated glomerular filtration rate was evaluated by four
studies [29, 30, 33, 35]. Data from three [30, 33, 35] studies
were available for a meta-analysis. The mean differences for
eGFR among the three studies ranged from -2.6 to
3.5 mL/min/1.73 m> There was no significant difference in
the eGFR of the intervention and control groups [Fig. 3¢;
MD -0.59 (95% CI -4.12 to 5.29) p=0.81]. However, a
moderate degree of heterogeneity was detected (I = 60%).

Hemoglobin A;.

Six studies [29, 30, 32—35] reported mean HbA . levels ran-
ging from 6.3 to 8.1% for the intervention groups and 7.1
to 8.5% for the control groups. Three studies [30, 32, 35]
which included structured care managed by a diabetes
team, diabetes education and care management program,
and multifactorial medication self-management reported
lower HbA;. levels in the intervention groups (MDs
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Table 4 Summary of findings for the main comparison
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Self-management compared with control for participants with diabetes and chronic kidney disease

Patient or population: patients with diabetes and chronic kidney disease
Settings: community, primary care, hospital outpatient

Intervention: self-management

Comparison: standard care

Outcomes

Systolic blood pressure
Follow-up:

6 to 24 months
[28-31, 33, 35]

Diastolic blood pressure
Follow-up:

12 to 24 months

[30, 31, 33, 35]

eGFR

Follow-up:

12 to 24 months
[29, 30, 33, 35]

HbA, .
Follow-up:
3-24 months
[29, 30, 32-35]

Adherence to medications
Follow-up: 12 months
[35]

Self-management activity
Follow-up:

3-12 months

[28, 32, 34]

Health service utilization
Follow-up: 6-24 months
[28, 30, 32]

Health-related quality
of life

Follow-up: 3-12 months
[28, 32-34]

Death
Follow-up:

12 to 24 months
[30-32]

Impact

SBP MDs ranged from —8.90 to 3.60 mmHg.
One study* [28] was excluded from the
meta-analysis due to insufficient data.

DBP MDs —7.50 to 2.30 mmHg

Estimated GFR MDs ranged from -2.60 to
350 mL/min/1.73 m? One study* [29] was
excluded from the meta-analysis due to
insufficient data.

HbA;. MDs ranged from — 0.90 to 0.30%.

One study [35] identified no difference in
medication adherence between the control
and intervention groups using the Morisky
scale.

The self-management SMDs for the three
studies ranged from 0.31 to 0.99.

Two studies [28, 30] showed no differences
in hospitalization between the intervention
and control groups and one study [32]
reported that the study group had lower
hospitalization rates.

Two studies [28, 33] showed no difference in
quality of life between the intervention and
control groups, and in the other two

studies [32, 34], the intervention group showed

a statistically significant improvement in the
quality of life assessment.

The three studies showed no differences in
mortality between the intervention and
control groups.

Relative effect
estimate (95% Cl)

MD —4.26
(=781,-0.71)

MD —2.70
(—-6.19,0.78)

MD 059
(—4.12,529)

MD —0.46%
(-=0.83, -0.09)

Not estimable

SMD 0.56

(0.15,097)

Not estimable

SMD —-0.03
(-0.36,0.31)

Not estimable

No. of studies
(participants)

6 (577)

4 (336)

4 (499)

6 (595)

1(80)

3 (308)

3 (389)

4 (373)

3 (354)

Quality of
evidence (GRADE)?

Low'

Low

Very low'" %3

Low™

Moderate*

Moderate®

Low

Moderate'

Very low ©

High quality: further research is very unlikely to change our confidence in the estimate of effect. Moderate quality: further research is likely to have an important impact on
our confidence in the estimate of effect and may change the estimate. Low quality: further research is very likely to have an important impact on our confidence in the

estimate of effect and is likely to change the estimate. Very low quality: we are very uncertain about the estimate
SBP systolic blood pressure, MDs mean differences, CI confidence interval, DBP diastolic blood pressure, eGFR estimated glomerular filtration rate, HbA;. glycated
hemoglobin, SMD standard mean difference
Studies were excluded from the meta-analysis due to non-availability of data. GRADE Working Group grades of evidence
"The majority of the studies were not blinded to patients or outcome assessors and they did not report allocation concealment. The quality of evidence was

downgraded by 2

2There was a considerable degree of inconsistency with several studies reporting effects in opposite directions. The quality of evidence was downgraded by 1
30ne study reported on eGFR, but there was no data
“Relative estimate was not estimable. There were some discrepancies in responses as participants reported that they had no problem remembering to take their
medications but at the same time they forgot to take their medications and vice versa. This study had allocation concealment and was blinded to investigators

and outcome assessors. We did not downgrade based on limitations
Heterogeneity was moderate (/> = 63%). The 95% confidence intervals for some individual studies were narrower
Death was reported by three studies (for the subgroup of patients with diabetes and chronic kidney disease), but the relative effect was not estimable
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a Intervention Control Mean Difference Mean Difference
5 or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 85% CI IV, Random, 85% C|
Barmrett 2011 1271 148 70 1343 234 70 30.0% -7.20[-13.69,-0.71] e
Chan 2008 135 25 81 137 21 82 25.1% ~2.00 [-9.08, 5.09] _—
McManus 2014 1408 21.9 10 1373 17 18 5.1% 3.60[-12.08, 19.28] -
Scherpbier-de-Haan 2013 1358 195 39 1448 162 26 16.6% -8.90[-17.63, -0.17] )
Wilkams 2012 1444 17 33 1457 187 41 231% =1.30 [-8.69, 6.08] .
Total (85% CI) 238 237 100.0%  -4.26 [-7.84, 0.70] -
Heterogenelty: Tau? = 0.00; Chi* = 3,85, df = 4 (P = 0.43); I* = 0% 7 —

Test for overall effect: Z = 2.35 (P = 0.02) Favours intervention  Favours control

b Intervention Control Mean Difference Mean Difference
S or Subgrou, Mean SD Total Mean SD Total Weight IV, Random, 95% Cli IV, Random, 95% CI
Chan 2009 B8 12 8 7112 82 38.5% -3.00 [-6.68, 0.68] —i
McManus 2014 738 105 10 715 98 18 14.7%  2.30 [-5.63, 10.23] Sy
Scherpbier-de-Haan 2013 723 9.2 38 798 122 26 24.3% -7.50[-13.01, -1.99] —

Williams 2012 744 12.9 38 T48 12 41 245% -0.50 [-5.97, 4.97] —r
Total (95% CI) 169 167 100.0%  -2.70 [-6.19, 0.78] R

Heterogeneity: Tau® = 5.12; Chi* = 5,08, df = 3 (P = D.17); P = 41%
Test for overall effect: Z = 1.52 (P = 0.13)

20 40 0 10 20
Favours intervention  Favours control

c Intervention Control Mean Difference Mean Difference

5 or Subgrou, Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 85% CI

Chan 2009 24 102 81 2885 124 B2 44.8% -2.60 [-6.08, 0.88]

Scherpbier-de-Haan 2013 5068 6.9 38 471 82 26 40.5% 3.50 [-0.85, 7.65]

Williams 2012 54 212 39 518 2686 41 150%  2.20[-8.31,12.71]

Total {35% C1) 159 148 100.0% 0.58 [4.12, 5.29]

Heterogeneity: Tau? = 8.77; Chi* = 5,04, df = 2 (P = 0.08); I = 60% . P e

Test for overall effect: Z = 0.24 (P = 0.81) Favours control - Favours intervention
d Intarvantion Control Mean Differance Mean Differance

or Subgrou| Mean SD Total Mean SD Total Weight [V, Random, 85% Cl IV, Random, 95% C!

Barmrett 2011 74 13 42 71 12 38 150% 0.30 [-0.25, 0.B5] -T

Chan 2009 73 13 8 8 18 82 16.8%  -0.70 [-1.15, -0.25] —_—

McMurray 2002 63 03 45 72 03 38 21.8%  -0.80[-1.08, -0.77] -

Scharpbier-de-Haan 2013 687 08 38 725 1.03 26 16.4% -0.28 [-0.75, 0.18] —

Steed 2005 813 148 65 85 1868 58 14.7% -0.37 [-0.93, 0.18] AT

Wiliams 2012 T4 1 38 8 14 41 153% -0.60[-1.13, -0.07] —

Total (95% CI) 311 284 100.0%  -0.46 [-0.83, 0.09] R

Heterogenaity: Tau® = 0,16; Chi® = 25.14, df = 5 (P = 0.0001); I* = 80% + 5 3 3

Test for overall effact: Z = 2.46 (P = 0.01) Favours Intervention Favours control
e Intervention Control Std. Mean Difference Std. Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Wel IV, Random, 85% CI IV, Random, 85% CI

Blakeman 2014 43 11 3/ 38 13 41 322% 0.41 [0.05, 0.86]

McMurray 2002 4 07 45 32 09 38 2o% 0.98 [0.53, 1.45] —g—

Steed 2005 45 18 50 38 2 50 358% 0.31 [0.08, 0.71]

Total (95% Cl) 130 129 100.0% 0.56 [0.15, 0.97) -

2 4 0 1 2
Favours control  Favours intervention

Heterogeneity: Tau® = 0.08; Chi* = 5.35, df = 2 (P = 0.07); I* = 63%
Test for overall effect: Z = 2,68 (P = 0.007)

Intervention Control Std. Mean Difference

Study or Sul Mean SD Total Mean SD Total Weight IV, 85% CI v, R: 5% CI

Blakeman 2014 06 038 37 065 03 41 574%
Scherpbier-de-Haan 2013 138 31 36 135 27 24 4256%

0,15 [-0.59, 0,30
0.13 [-0.38, 0.65]

Total (85% CI) 73 65 100.0% <0.03 [-0.386, 0.31]
Heterogeneity: Tau® = 0.00; Chi* = 0.64, df = 1 (P = 0.42); P = 0% +

7= -2 -1 o 1 2
Test for overall effect: Z = 0.15 (P = 0.88) Favours contral - Favours intervention

studies are represented by a horizontal line and by a diamond for pooled effect. SD standard deviation, IV inverse variance

Fig. 3 Forest plots displaying the effectiveness of self-management support interventions in improving outcomes for patients with diabetes and chronic
kidney disease: a systolic blood pressure, b diastolic blood pressure, ¢ estimated glomerular filtration rate, d hemoglobin A, e self-management activity,
and f health-related quality of life. The x-axis represents mean differences or standard mean differences. The 95% confidence intervals (Cl) for individual

ranging from -0.90 to - 0.60%) than the control groups
(Fig. 3d). In one study [29], which utilized the
nurse-coordinated care intervention, there was a similar in-
crease in the proportion of patients meeting HbA ;. targets
in both the intervention and control groups. Data from the
six studies were available for a meta-analysis. The
intervention group had significantly lower HbA;.
levels than the control group [Fig. 3d; MD of -0.5%
(95% CI - 0.8 to —0.1) p=0.01]. However, a high degree
of heterogeneity was detected (F=80%, p=0.0001). A
sensitivity analysis excluding the study with patients who

had ESRD [32] confirmed that the intervention group had
significantly lower HbA;. levels than the control group
[MD of - 0.3% (95% CI - 0.68 to — 0.01) p = 0.04].

Secondary outcomes

Self-management activity

Three studies [28, 32, 34] assessed self-management activity
and reported significant improvements in most self-man-
agement activities evaluated. Two studies utilized the Sum-
mary of Diabetes Self-Care Activity [28, 34] questionnaire,
while one wused the Diabetes Self-Care Knowledge
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questionnaire and Diabetes Self-Care Behaviour Inventory
[32]. The SMD in self-care for the three studies ranged from
0.31 to 0.99. Data from all three studies were included in a
meta-analysis. There was a significant increase in self-care
activities in the intervention groups compared to the con-
trol groups [Fig. 3e; SMD of 0.56 (95% CI 0.15 to 0.97) p =
0.007]. However, a moderate degree of heterogeneity was
detected (I = 63%, p = 0.07). A sensitivity analysis excluding
the study with patients who had ESRD [32] showed signifi-
cant improvements in most self-management activities eval-
uated [SMD of 0.35 (95% CI 0.06 to 0.65) p = 0.02].

Health service utilization

Three studies [28, 30, 32] evaluated the effect of
self-management support interventions on health service
utilization. Chan et al. [30] reported similar rates of clin-
ical events, hospitalization, and emergency room visits.
Among the nine study sites, the structured care group
reported lower event rates than the usual care group in
five hospitals, higher event rates than the usual care
group in two hospitals, and similar event rates in two
hospitals. After a 2-year period, the structured care
group were more likely to achieve three or more treat-
ment goals [61% (n=63) vs. 28% (n=28)] and those
who attained three or more treatment goals (n =91) had
a 60% lower risk of the primary end point (death and/or
renal end point creatinine >500 pmol/L or dialysis)
compared with those who did not attain three or more
treatment goals (n=114) [14 vs. 34; RR 0.43 (95% CI
0.21 to 0.86)]. Blakeman et al. [28] reported a mean (SD)
service use of 7.6 (7.7) and 6.1 (3.6) for the intervention
and control groups respectively (p = 0.27). McMurray et al.
[32] reported a significant progression in diabetic-related
peripheral vascular/neuropathic disease in the control
group from a baseline score of 2.7 to a 12-month foot risk
assessment score of 3.3, whereas the study group did not
show this progression (p <0.02). The intervention group
also had a statistically significant lower hospitalization rate
for diabetes, peripheral vascular disease, infection, and
amputation-related admissions (p < 0.05).

Health-related quality of life

Four studies examined health-related quality of life
[28, 32-34]. Two studies [32, 34] which had missing
summary data were not included in the meta-analysis.
There was no significant difference in HRQOL scores
between the intervention and control groups [Fig. 3f;
SMD of -0.03 (95% CI -0.36 to 0.31) p=0.88].
A low degree of heterogeneity was detected (I* = 0%, p =
0.42). All the four studies used different instruments for
measuring HRQOL. Blakeman et al. [28] measured
HRQOL with the EuroQol five dimensions questionnaire
(EQ-5D) and reported no significant difference in mean
(SD) EQ5D scores in the intervention and control groups
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respectively (p = 0.52). Steed et al. [34] showed differences
in diabetes specific quality of life as measured by the Audit
of Diabetes-Dependent Quality of Life (ADDQoL) ques-
tionnaire (p <0.01). McMurray et al. [32] evaluated patient
quality of life using a questionnaire adapted from the stan-
dardized Diabetes Form 2.1 and found that the intervention
group had significant improvement in the quality-of-life as-
sessment category of diabetes symptoms (p < 0.001).
Scherpbier-de Haan et al. [33] reported no significant differ-
ence in mean (SD) WONCA scores in the intervention and
control groups respectively (p = 0.40).

Medication adherence

Medication adherence was assessed in one study [35],
which reported no difference in medication adherence
between groups using pill counts. The mean adherence
rate to the medications at the completion of the study
was 66% in the control group and 58.4% in the interven-
tion group (p = 0.16).

Death

Three studies [30-32] reported on death. Chan et al.
[30] reported eight deaths in the structured care group
(N=104) and 11 in the usual care group (N=101). In a
study by McManus et al. [31], one patient died in each
group and neither death was study-related. McMurray et
al. reported no difference in mortality between the con-
trol and intervention groups.

Discussion

In this systematic review of eight studies among 835 pa-
tients with comorbid diabetes and CKD, there was
moderate-quality evidence that self-management support
interventions significantly improved self-management ac-
tivity compared to usual care and low-quality evidence
that these interventions significantly improved HbA,. and
systolic blood pressure but not diastolic blood pressure,
eGFR, and HRQOL. The self-management components
that were effective across these outcomes included pro-
vider reminders, patient education, and goal setting pro-
vided in multidisciplinary settings. In addition, treatment
effects could not be quantitatively estimated for medica-
tion adherence, health service utilization, and death due
to marked heterogeneity and insufficient data.

Our findings suggest that provider reminders, patient edu-
cation, and goal setting may be associated with improved
systolic blood pressure, HbA;,, and self-management activ-
ity. This is consistent with results from other studies among
patients with hypertension [40] and type 2 diabetes mellitus
[41]. Goal setting, reported in three studies [28, 32, 34],
appeared to be an important self-management element to
enhance self-care. This supports evidence from a previous
study among patients with diabetes [42], which has sug-
gested that a goal setting intervention along with a diabetes



Zimbudzi et al. Systematic Reviews (2018) 7:84

self-management guide help patients set and achieve healthy
behavioral goals.

Although we found statistically significant increases in
self-management activity with the self-management sup-
port interventions studied, the clinical relevance of these
effects must be considered. A SMD of 0.5 has previously
been reported as likely to represent a meaningful change
or a minimal important difference in patient-reported out-
comes [43, 44]. Our pooled estimate of 0.56 SMD units
(range 0.15 to 0.97) thus suggests that an appreciable
number of patients with diabetes and CKD may benefit
from the self-management support interventions studied.

The Chronic Care Model (CCM) [45] provides a useful
framework which explains how the multidisciplinary set-
ting drives behaviour change especially for patients with
complex diseases who require multi-faceted approaches to
care. The benefits of the CCM include improved clinical
outcomes [46—48], patient empowerment, and education
[49]. Components of self-management support have been
shown to be particularly effective when delivered by a
multidisciplinary team for patients with CKD [50]. The
reasons for this are that multidisciplinary members bring
self-management expertise and they provide opportunities
for further self-management support. In support of this,
the KDIGO guidelines suggest that people with progres-
sive CKD should be managed in a multidisciplinary care
setting [51]. In this review, we cannot fully ascertain
whether multidisciplinary settings led to the effectiveness
of self-management support interventions since all in-
cluded studies consisted of multidisciplinary teams.

These findings need to be considered in light of the very
low to moderate quality of evidence examined. Reasons in-
clude potential biases in the methodological conduct of
studies (including challenges in blinding investigators, par-
ticipants, and outcome assessors in behavioral intervention
studies [52]) and the small numbers of studies per outcome
which limited interpretation of efficacy for the specific
self-management support interventions investigated. There
was marked heterogeneity especially for studies that re-
ported on eGFR, HbA,, and self-management activity. The
reasons for this could be (1) the size of the included studies
(small studies have been shown to be more heterogeneous
than larger studies [53]) and (2) the variability related to the
quality of the studies, characteristics of enrolled partici-
pants, and administered interventions. Our results could
have also been biased by the exclusion of 28 studies due to
non-response from corresponding authors and failure to
specify subgroup analysis. Additionally, some studies com-
pared interventions with usual care, which included key
intervention components such as patient education, and
specialist consult that could not be withheld due to ethical
concerns [29, 30]. Consequently, these biases may have
weakened the effects of self-management support interven-
tions on outcomes.
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The review has a number of strengths. Firstly, to our
knowledge, this is the first comprehensive review of
evidence on self-management support interventions for
patients with both diabetes and CKD. Secondly, this
review is underpinned by the use of reliable tools, a
peer-reviewed and published protocol, and rigorous
methods that included efforts to retrieve additional
methods, information, and data from study authors to
ensure that accurate data were included and synthesized.

The review had a number of limitations. We excluded
studies published in languages other than English. Another
limitation was the assumption that self-management sup-
port interventions were standardized when practically many
aspects of self-management, particularly those delivered
outside the health care setting, are not. Therefore, we relied
on subjective judgment to include or exclude studies when
self-management support interventions were not explicitly
stated. There was also considerable threat to internal
validity due to the low quality of evidence from included
studies stemming from difficulties in blinding of behavioral
interventions [52]. Lastly, the interpretation of results from
this review should take into consideration marked variation
in self-management support interventions and outcome
measures in the included studies.

Findings from this review have several implications to re-
search and practice. First, a gap of research focusing on
diabetes self-management support interventions and out-
comes for patients with comorbid diabetes and CKD has
been highlighted. Future research should therefore focus on
studies designed primarily for people with both diabetes
and CKD, and when a study among people with other
chronic diseases includes this sub-population, a consistent
approach to the conduct and reporting of secondary
analysis should be rigorously followed. Second, there should
be standardization of outcome measures such as HRQOL
to reduce between-study heterogeneity and more studies
should measure hard clinical end points and
patient-reported outcomes like medication adherence.
Additionally, we have shown that self-management support
interventions may improve outcomes for people with co-
morbid diabetes and CKD, but the effect of these interven-
tions beyond 24 months and the intensity of the
interventions required still need to be explored.
Well-designed longitudinal studies that compare the com-
ponents of multifaceted interventions are required to
understand which components are essential for producing
beneficial effects. Such studies may also gather data essen-
tial for the development of a complex RCT that can test
self-management as an intervention.

Conclusion

Self-management support interventions may improve
self-care activities, systolic blood pressure, and HbA;. in
patients with comorbid diabetes and CKD. This evidence is
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based on low to moderate quality studies with relatively few
study participants. It was not possible to determine which
self-management support components and elements were
more effective, but interventions that utilized provider
reminders, patient education, and goal setting provided in
multidisciplinary settings were associated with improved
outcomes. More evidence from high-quality studies is
required to support future self-management programs.
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