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Abstract

Objectives: This umbrella review aimed to identify the current evidence on health education-
related interventions for patients with acute coronary syndrome or type 2 diabetes mellitus;
identify the educational content, delivery methods, intensity, duration and setting required. The
purpose was to provide recommendations for educational interventions for high risk patients with
both acute coronary syndrome and type 2 diabetes mellitus.

Design: Umbrella review of Systematic Reviews and Meta-Analyses.

Setting: Inpatient and post discharge settings.

Participants: Patients with ACS and T2DM.

Data sources: CINAHL, Cochrane Library, Joanna Briggs Institute, Journals@Ovid, EMBase,
Medline, PubMed, and Web of Science databases from January 2000 through May 2016.
Outcomes measures: Clinical outcomes (such as HbA1C), behavioral outcomes (such as
smoking), psychosocial outcomes (such as anxiety) and medical service use.

Results: Fifty-one eligible reviews (15 for ACS and 36 for T2DM) consisting of 1324 relevant
studies involving 288,057 patients (15 papers did not provide the total sample); 30 (58.8%)
reviews were rated as high quality. Nurses only and multidisciplinary teams were the most
frequent professionals to provide education, and most educational interventions were delivered
post-discharge. Face-to-face sessions were the most common delivery formats, and many
education sessions were also delivered by telephone or via web contact. The frequency of
educational sessions was weekly or monthly, and an average of 3.7 topics was covered per
education session. Psychoeducational interventions were generally effective at reducing smoking
and admissions for patients with ACS. Culturally appropriate health education, self-management

educational interventions, group medical visits and psychoeducational interventions were
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generally effective for T2DM patients.

Conclusions: Results indicate that there is a body of current evidence about the efficacy of
health education, its content, and delivery methods for patients with ACS or T2DM. These
results provide recommendations about the content for, and approach to, health education

intervention for these high risk patients.

KEY WORDS: Health Education; Acute Coronary Syndrome; Type 2 Diabetes Mellitus;

Umbrella Review

Strengths and limitations of this review:

e This umbrella review is the first synthesis of systematic reviews or meta-analyses to
consider health education-related interventions for patients with ACS or T2DM.

e These results provide recommendations about the content of a health education
intervention for patients with ACS and T2DM.

e The diversity of the educational interventions seen in the reviews included in this
umbrella review may reflect the uncertainty about the optimal strategy for providing
health education to patients

e This umbrella review found no reviews focused on patients with ACS and T2DM the
intended target group; instead, all of the systematic reviews and meta-analyses focused on

only one of these two diseases.
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Introduction

Acute coronary syndrome (ACS) is the leading cause of death worldwide. The risk of high
mortality rates relating to ACS is markedly increased after an initial cardiac ischemic event.'
Globally, 7.2 million (13%) deaths are caused by coronary artery disease (CAD),” and it is
estimated that more than 780,000 persons will experience ACS each year in the United States.’
Moreover, about 20-25% of patients with ACS reportedly also have diabetes mellitus (DM);
predominantly type 2 diabetes mellitus [T2DM]).*> Patients with ACS and DM have an
increased risk of adverse outcomes such as death, recurrent myocardial infarction (MI),
readmission, or heart failure during follow up.® Longer median delay times from symptom onset
to hospital presentation, have been reported among patients with ACS and DM than patients with

ACS alone.’

DM is now considered to confer a risk equivalent to that of CAD for patients for future MI and
cardiovascular mortality.® Mortality was significantly higher among patients with ACS and DM
than among patients with ACS only following either ST segment elevation myocardial infarction
(STEMI) (8.5% [ACS and DM] versus 5.4% [ACS]) or unstable angina/non-STEMI (NSTEMI)
(2.1% [ACS and DM] vs. 1.1% [ACS]).9 ACS and T2DM are often associated with high-risk
factors such as low levels of physical exercise, obesity, smoking, and unhealthy diet.'® Some of
these and other risk factors, specifically glycemia, high blood pressure (BP), lipidemia, and

obesity, are frequently addressed by health education interventions.'

Health education interventions are comprehensive programs that healthcare providers deliver to
patients aimed at improving patients’ clinical outcomes through the increase and maintenance of
health behaviours."! Along with education about, for example, medication adherence, these

programs seek to increase behaviors such as physical exercise and a healthy diet thus reducing
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patient morbidity or mortality.!' Although there are numerous systematic reviews of educational
interventions relating to ACS, or T2DM, an umbrella review providing direction on educational
interventions for high risk patients with both ACS and T2DM is not available, indicating a need
to gather the current evidence and develop an optimal protocol for health education programs for
patients with ACS and T2DM. This umbrella review will examine the best available evidence on
health education-related interventions for patients with ACS or T2DM. We will synthesize these
findings to provide direction for health education-related interventions for high risk patients with

both ACS and T2DM.

An umbrella review is a new method to summarize and synthesize the evidence from multiple
systematic reviews/meta-analyses into one accessible publication.'> Our aim is to systematically
gather, evaluate and organize the current evidence relating the health education interventions for
patients with ACS or T2DM, and proffer recommendations for the scope of educational content

and delivery methods that would be suitable for patients with ACS and T2DM.

Methods

Data Sources

This umbrella review performed a literature search to identify systematic reviews and meta-
analyses examining health education-related interventions for patients with ACS or T2DM. The
search strategies are described in Appendix 1. This umbrella review searched eight databases for
articles published from January 2000 to May 2016: CINAHL, Cochrane Library, Joanna Briggs
Institute, Journals@Ovid, EMBase, Medline, PubMed, and Web of Science. The search was
limited to English language only. The following broad MeSH terms were used: acute coronary
syndrome; angina, unstable; angina pectoris; coronary artery disease; coronary artery bypass;

myocardial infarction; diabetes mellitus, type 2; counseling; health education, patient education

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 7 of 77

©CoO~NOUTA,WNPE

BMJ Open

as topic,; and meta-analysis [publication type],; and meta-analysis as a topic.

Inclusion Criteria

Participants

All participants were diagnosed with ACS or T2DM using valid, established diagnostic criteria.
The diagnostic standards included those described by the American College of
Cardiology/American Heart Association,” National Heart Foundation of Australia & Cardiac

Society of Australia and New Zealand,13 World Health Organization,14 or other associations.

Intervention Types

For this umbrella review, health education-related interventions refer to any planned activities or
programs that include behavior modification, counseling, and teaching interventions. Results
considered for this review included changes in clinical outcomes (including blood pressure
levels, body weight, diabetes complications, HbA1C, lipid levels, mortality rate and physical
activity levels), behavioral outcomes (such as diet, knowledge, self-management skills, self-
efficacy , and smoking), and psychosocial outcomes (such as anxiety, depression, quality of life,
and stress) and medical service use (such as medication use, health care utilization, and cost-
effectiveness) for patients with ACS or T2DM. These activities or programs included any
educational interventions delivered to patients with ACS or T2DM. The interventions are
delivered in any format, including face-to-face, telephone and group-based or one-on-one, and
the settings include community, hospital and home. The interventions were delivered by
community healthcare workers, doctors, diabetes educators, lay people, nurses, or rehabilitation
therapists.

Study Types

Only systematic reviews and meta-analyses were included in this review.
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Eligibility Assessment

The title and abstract of all of the retrieved articles were assessed independently by two
reviewers (XL-L, YS) based on the inclusion criteria. All duplicate articles were identified within
EndNote version X7" and subsequently excluded. If the information from the titles and abstract
was not clear, the full articles were retrieved. The decision to include an article was based on an
appraisal of the full text of all retrieved articles. Any disagreements during this process were
settled by discussion and, if necessary, consensus was sought with a third reviewer. We

developed an assessment form in which specific reasons for exclusion were detailed.

Assessment of Methodological Quality

The methodological quality and risk of bias were assessed for each of the included publications
using the Assessment of Multiple Systematic Reviews (AMSTAR) ,'® independently by the same
two reviewers (see Table 1). The AMSTAR is an 11-item tool, with each item provided a score of
1 (specific criterion is met) or 0 (specific criterion is not met, unclear, or not applicable).16 7 An
overall score for the review methodological quality is then calculated as the sum of the

individual item scores: high quality, 8—11; medium quality, 4—7; or low quality, 0-3." If the
required data were not available in the article, the original authors were contacted for more

information.

Data Extraction
Data were independently extracted by two reviewers using a predefined data extraction form. For

missing or unclear information, the primary authors were contacted for clarification.

Statistical Presentation of Results from Reviews

All of the results were extracted for each included systematic review or meta-analysis, and the

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 9 of 77

©CoO~NOUTA,WNPE

BMJ Open

overall effect estimates are presented in a tabular form. The number of systematic reviews or
meta-analyses that reported the outcome, total sample (from included publications), and
information of health education interventions is also presented in the Tables (Table 2, 3. A
final ‘summary of evidence’ was developed to present the intervention, included study synthesis,

and indication of the findings from the included papers (Table 4).'*

Synthesizing the Results and Rating the Evidence for Effectiveness

The statements of evidence were based on a rating scheme to gather and rate the evidence across
the included publications." The statements of evidence were based on the following rating
scheme: sufficient evidence, sufficient data to support decisions about the effect of the health
education-related interventions." A rating of sufficient evidence in this review is obtained when
systematic reviews or meta-analyses with a large number of included articles or participants
produce a statistically significant result between the health education group and the control
group.'® Some evidence, is a less conclusive finding about the effects of the health education-
related interventions'® with statistically significant findings found in only a few included reviews
or studies. Insufficient evidence, refers to not enough evidence to make decisions about the
effects of the health education-related interventions, such as non-significant results between the
health education group and the control group in the included systematic reviews or meta-
analyses."” Insufficient evidence to determine, refers to not enough pooled data to be able to
determine whether of the health education-related interventions are effective or not based on the

) . 19
included reviews.

Results
Characteristics of Included Trials

The selection process and number of studies at each step was illustrated as presented in Figure 1.
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The database search yielded 692 publications, with removal of 197 duplicates and 372 articles
that did not meet the inclusion criteria, 124 full-text articles were retrieved after applying the

20-22

methodological quality rating (AMSTAR scale), and three studies were removed due to low

23-73
3 conducted

scores <3 on the AMSTAR scale. Fifty-one systematic reviews or meta-analyses
between 2001 and 2016 and published in English were included (Figure 1; Tables 1 -3); 15
relating to ACS and 36 relating to T2DM. None of the articles included patients with both ACS
and T2DM. The umbrella review involved a total of 277,493 patients, including 225,034 patients
with coronary heart disease or ACS (one article did not report the total sample) and 52,459
patients with T2DM (16 papers did not report the total sample). The average sample size was
8,161 (range, 536—68,556) participants. Of the included systematic reviews or meta-analyses,
eleven were published in The Cochrane Library. Nine of the articles described meta-analyses, 29

articles described systematic reviews, and the remaining 13 articles were described as systematic

reviews and meta-analyses or meta-regressions or narrative reviews.
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PubMed | | Cochrane JBI Embase Medline Journals@ CINAHL Web of
n=54 Library n=51 n=138 n=74 Ovid n=129 Science
n=120 n=58 n=68

Titles and abstracts identified (n=692)

® Removal based on exclusion
> criteria:(n=371)
® Duplicate record (n=197)

Full-text reviews assessed for eligibility (n=124)

Full-text reviews excluded (n=70)

® Inconsistent population (n=18)
Inconsistent intervention (n=30)
Inconsistent study type (n=21)
Cannot find full text (n=1)

A 4

A\ 4

Methodological quality assessment (n=54)

A 4

Low methodological quality excluded (n=3)

A\ 4
Papers included (n=51; 15 ACS and 36 T2DM)

Fig. 1. Flow chart of the systematic reviews and meta-analyses selection process

Electronic database searches were conducted for all systematic reviews or meta-analyses, with an
average of 6 databases searched (range, 2—16). The dates searched ranged widely, from inception
of the database through December 2014. Most of the included reviews were randomized
controlled trials (RCTs), and an average of 25.6 (range, 7—-132) studies was included per
systematic review or meta-analyses. Of the total 1,308 studies that were included in all of the

reviews or meta-analyses, 406 included patients with ACS, and 902 included patients with
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T2DM. The included reviews assessed the risk of bias using the Cochrane risk of bias tool (22
publications), JADA quality score (seven publications), Joanna Briggs quality assessment tool
(two publications), PEDro scale (one publication), RCT Critical Appraisal Skills Programme

(one publication), and the SIGN-50 checklist (one publication).

Methodological Quality of Included Systematic Reviews and Meta-Analyses

The methodological quality of the included publications is presented in Table 1. Thirty (58.8%)
publications were classified as high quality (scores 8-11), and 21 (41.2%) publications were
classified as medium quality (scores 4—7). Twenty five (49%) reviews specifically provided an a
priori design, while the use of such a design was unclear for 26 (51%) publications. The
inclusion of other forms of literature (such as grey literature) was described in 18 (35%) reviews.
Only 14 out of 51 (27%) reviews included a table of included and excluded studies. Only 2 (4%)
reviews did not provide a characteristics table of the included papers. The scientific quality of the
included papers was evaluated and documented in 47 (92%) reviews. The scientific quality of the
included studies was used appropriately to formulate conclusions in 47 (92%) reviews. The
methods to combine the results of the included studies were appropriate in 43 (86%) reviews.
Publication bias was assessed in only 19 (37%) reviews. Finally, conflicts of interest were

reported in 47 (92%) reviews.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

12

Page 12 of 77



Page 13 of 77 BMJ Open

1

2

2 Table 1. Methodological quality assessment of included systematic reviews and meta-analyses

5

6 Systematic Review/ Item 1 Item 2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item 10 Item 11 Total
7 Meta-analysis score
8

zéystematic reviews and meta-analysis involved ACS patients

11 .

12 1  Barth, Jacob, Daha, & Critchley,  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11
13 2015 2

14

15, Devi et al., 2015 ¥ Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes 10
16

g 3 Ghisi, Abdallah, Grace, CA Yes Yes Yes No Yes Yes Yes Yes No No 7
19 Thomas, & Oh, 2014 3

20

214 otb, Hsieh, & Wells, 2014 *2 CA Yes Yes Yes No Yes Yes Yes Yes No Yes 8
22

gi 5  Brown, Clark, Dalal, Welch, & Yes No Yes CA No Yes Yes Yes Yes NA Yes 7
25 Taylor, 2013 %0

26

gg 6 Dickens et al., 2013 38 CA Yes Yes CA No Yes Yes Yes Yes Yes Yes 8
ég 7  Aldcroft, Taylor, Blackstock, & CA No Yes CA NO Yes Yes Yes Yes No Yes 6
31 O'Halloran P, 2011%*

32

338 Brown, Clark, Dalal, Welch, & Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes 10
34

35 Taylor, 2011 72

36

379 Huttunen-Lenz, Song, & CA No Yes CA No Yes Yes Yes Yes No No 5
38 49

39 Poland, 2010

40 _ _

4110  Goulding, Furze, & Birks, 2010 Yes Yes Yes CA No Yes Yes Yes Yes No Yes 8
42 44

43

jgll Auer, Gaume, Rodondi, Cornuz, CA Yes Yes CA No No Yes No Yes Yes No 5
46 & Ghali, 2008 */

47

3312 1. Barth, Critchley, & Bengel, Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 10
50 2008

51

5213  Fernandez etal., 2007 ** Yes Yes Yes Yes Yes Yes Yes Yes Yes No No 8
53

245114 1. Barth, Critchley, & Bengel, CA Yes Yes CA No Yes CA Yes Yes Yes Yes 7
56 2006 *®

57

58

59

60
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1
2
2 15  Clark, Hartling, Vandermeer, & CA Yes Yes CA No Yes Yes Yes Yes Yes Yes 8
5 McAlister, 2005 3
6
;Systematic reviews and meta-analysis involved T2DM patients
2016 Choi, Davidson, Walker, Lee, & CA Yes Yes No No Yes Yes Yes Yes Yes Yes 8
11 Palermo, 2016 33
12
1317  Creamer, Attridge, Ramsden, Yes Yes Yes CA No Yes Yes Yes Yes No Yes 8
14
15 Cannings-John, & Hawthorne,
16 35

2016
17
18 48
1918 Huang et al., 2016 CA CA Yes CA No Yes Yes Yes Yes Yes Yes 7
20
2119 Chenetal, 2015 3 CA CA Yes CA No Yes Yes Yes Yes Yes Yes 7
22
2320  pillay etal., 2015 o2 Yes No Yes Yes No Yes Yes Yes Yes Yes Yes 9
24
2521  Terranova, Brakenridge, Lawler, CA CA Yes No Yes Yes Yes Yes Yes Yes Yes 8
26
27 Eakin, & Reeves, 2015 67
28
2022  Attridge, Creamer, Ramsden, Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10
32 Cannings-John, & Hawthorne,
32 2014 %
33
2223 Odnoletkova et al., 2014 > Yes CA Yes CA No No Yes Yes Yes Yes No 6
36
3724 Pal etal., 2014 © CA Yes Yes Yes No Yes Yes Yes Yes No Yes 8
38
3925  Ricci-Cabello etal., 2014 o Yes CA Yes Yes No Yes Yes Yes Yes Yes Yes 9
40
4126  Saffari, Ghanizadeh, & Koenig, CA Yes Yes CA No Yes Yes Yes Yes Yes Yes 8
42 e
43 2014
44
4527 Gucciardi, Chan, Manuel, & CA Yes Yes No No Yes Yes Yes Yes No Yes 7
jg Sidani, 2013 *
3328 Pal etal., 2013 ** Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10
50
5129 Vugt, Wit, Cleijne, & Snoek, CA Yes Yes CA No Yes Yes Yes NA No Yes 6
52 69

2013
53
2230 Amaeshi, 2012 > CA CA Yes No No Yes Yes Yes NA No No 4
56
5731 Nam, Janson, Stotts, Chesla, & CA CA Yes Yes No Yes Yes Yes Yes Yes Yes 8
58
59
60
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1936

21
22
2337
24
25
26,
27
28
29
3039
31
32
33
3440
35
3641
37
38

4041

5246

5447
55
56
57
58
59
60

Kroon, 2012 >°

Steinsbekk, Rygg, Lisulo, Rise,
& Fretheim, 2012 *°

Burke et al., 2011 3

Kai Lun Gan, Brammer, &
Creedy, 2011 >°

Ramadas, Quek, Chan, &

Oldenburg, 2011 63

Hawthorne, Robles, Cannings-

John, & Edwards, 2010 47

Minet, Moller, Vach, Wagner, &

Henriksen, 2010 >

Alam, Sturt, Lall, & Winkley,

2009
Duke, Colagiuri, & Colagiuri,

2009 ¥
Fan & Sidani, 2009 *

Hawthorne, Robles, Cannings-

John, & Edwards, 2008 6

Khunti, Camosso-Stefinovic,
. 51
Carey, Davies, & Stone, 2008

Loveman, Frampton, & Clegg,

2008 >
Wens et al., 2008 70
Nield et al., 2007 *°
71
Zabaleta & Forbes, 2007

Deakin, McShane, Cade, &

Williams, 2005 *°
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1
2
2 48  Vermeire etal, 2005 *° Yes Yes Yes CA Yes Yes Yes Yes Yes No Yes 9
5 .
6 49  Gary, Genkinger, Guallar, CA Yes No Yes No Yes Yes No Yes No Yes 6
7 Peyrot, & Brancati, 2003 42
8
(‘2050 Norris, Lau, Smith, Schmid, & CA No Yes No No Yes Yes Yes CA No No 4
11 Engelgau, 2002 >8
12
1351 Norris, Engelgau, & Narayan, CA Yes Yes CA No Yes Yes Yes NA No No 5
14 57
15 2001
16
17 Item 1:“Was an 'a priori' design provided?”; Item 2: “Was there duplicate study selection and data extraction?”; Item 3: “Was a comprehensive
18
19 literature search performed?”; Item 4: “Was the status of publication (ie. grey literature) used as an inclusion criterion?”; Iltem 5: “Was a list of
20
21 studies (included and excluded) provided?”; Item 6: “Were the characteristics of the included studies provided?”; Item 7: “Was the scientific
22
23 quality of the included studies assessed and documented?”; Item 8: “Was the scientific quality of the included studies used appropriately in
gg formulating conclusions?”; Item 9: “Were the methods used to combine the findings of studies appropriate?”; Item 10: “Was the likelihood of
g? publication bias assessed?”; Item 11: “Was the conflict of interest stated?”
28 CA= Cannot Answer; NA= Not Application;
29
30 Source: Shea, B. J., Grimshaw, J. M., Wells, G. A., Boers, M., Andersson, N., Hamel, C., ... & Bouter, L. M. (2007). Development of AMSTAR: a
31
32 measurement tool to assess the methodological quality of systematic reviews. BMIC Medical Research Methodology, 7(1), 1.
33
34
35
g? Characteristics of Health Educational Interventions
38 .. . . . .
39 The description of the health educational interventions followed the Workgroup for Intervention
40 . . . . .
41 Development and Evaluation Research (WIDER) reporting guidelines for behavior change
42
ji interventions.”* The characteristics of the recipients, setting, delivery methods, intensity,
45 . . . . . . .
uration, and €ducational content o €a caucational mterventions 10r patients wi or
46 durat d educational content of health educational int t for patients with ACS
47
48 T2DM are summarized in Tables 2 and 3. The delivery strategies for health education included
49
gg face-to-face, internet-based, phone-based, videotape, written educational materials, or mixed.
52 ) e ) )
53 The format included one-on-one (individualized), group, or both. Face-to-face sessions were the
54
35 most common delivery formats, and many education sessions were also delivered by
56
57 Co . ) . )
58 telephone/web contact or individualized counseling. The number of sessions, total contact hours,
59
60
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and durations varied, and there was limited information about the intensity of health education
for patients provided. The frequency of educational sessions was weekly or monthly, and an
average of 3.7 topics was covered per education session. Nurses and multidisciplinary teams
were the most frequent educators, and most education programs were delivered post-discharge.
ACS

The educational content for patients with ACS covered cardiovascular risk factors in 8 reviews
(53.33%), psychosocial issues in 8 reviews (53.33%), smoking cessation in 6 reviews (40.00%),
exercise in 5 reviews (33.33%), behavioral change in 5 reviews (33.33%), diet in 4 reviews
(26.67%), self-management in 3 reviews (20.00%), and medication in 1 review (6.67%). Two
reviews only included smoking cessation and cardiovascular risk factors. The most common
HV4UBT (/)5

educational providers were nurses and a multidisciplinary team. Six studies

40%) described the theoretical approach that underpinned the education intervention.

T2bM

The educational content for patients with T2DM included diet in 23 reviews (63.89%),
behavioral change in 21 reviews (58.33%), self-management in 20 reviews (55.56%), exercise in
17 reviews (47.22%), glycemic control in 16 reviews (44.45%), medication in 13 reviews
(36.11%), psychosocial issues in 9 reviews (25.00%), smoking cessation in 2 reviews (5.56%),
cardiovascular risk factors in 2 reviews (5.56%), and DM risks in one review (2.78%). The most
common providers were dieticians, nurses, and a multidisciplinary team. The number of sessions,
232636424547 535760636669 1336

total contact hours, and durations varied. Thirteen reviews

36.11%) described the theoretical approach that underpinned the education intervention.

Effect of Interventions

The outcomes of the included systematic reviews and meta-analyses were summarized in Table
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Patients with Acute Coronary Syndrome

Three major types of health education-related interventions were used for patients with ACS:
general health education (only included general health information), psychoeducational
interventions, and secondary prevention educational interventions (including strategies to
promote a healthy lifestyle, manage medications, and reduce cardiovascular complications) as

well as internet-based interventions.

General Health Education

The findings are based on our synthesis of the findings from 6 systematic reviews.*! 43445272
Overall, there were mixed effects of general health education on behavioral change or clinical
outcomes in patients with ACS. There was some evidence of a positive effect of general health
education on knowledge, behavior, psychosocial indicators, beliefs, and risk factor modification,
but no effects for key clinical outcomes, such as cholesterol level, hospitalization, mortality, MI,
and revascularization. The results for health-related quality of life, healthcare utilization, and
costs were mixed; several reviews reported a significant change, and other reviews reported no
significant change for these outcomes. Only one review focused on telephone-based health
education. There is some evidence that telephone-based health education during cardiac
rehabilitation might improve all-cause hospitalization, anxiety, depression, smoking cessation,

and systolic BP but there is no evidence for improvements in all-cause mortality and reductions

in low-density lipoprotein cholesterol.”

Psychoeducational Interventions

Strategies for psychoeducational interventions have a specific focus on smoking cessation, and
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- - - . .. 242829384973
depression. The findings are based on synthesis of results from six publications. 7

There is sufficient evidence that psychoeducational programs are effective at decreasing
smoking, achieving smoking abstinence, and reducing depression. One review reported no effect

on smoking cessation > or total mortality *.

Secondary Prevention Educational Interventions

The following statements are based on our synthesis of results from three papers.”’***” There is
some evidence that secondary prevention educational interventions reduce MI readmission rates
and improve quality of life, but the intervention was ineffective in reducing revascularization,
cholesterol levels, and improving smoking cessation rates. The results are mixed for mortality

7

and re-infarction rates; two reviews *’ ** found positive effects on mortality, while one review *

did not.

Patients with Type 2 Diabetes Mellitus

Ten types of health education-related interventions were used for patients with T2DM: culturally
appropriate health education (tailored to the religious beliefs, culture, literacy, and linguistics of
the geographical area), dietary advice, foot health education, group medical visits (a group
education component taught by health professionals), general health education (only included
general health information), improving adherence to medical treatment recommendations (e.g.,
promoting oral hypoglycemic adherence), lifestyle interventions (specific focus on dietary
changes and increased physical activity, or stress management), psychoeducational interventions
and self-management educational interventions (based on self-management skills), and
therapeutic education (collaborative process needed to modify behavior and more effectively

manage risk factors).
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Culturally Appropriate Health Education

Findings are based on our synthesis of results from 8 publications.”®* ***7°! 33 Qyerall, there
was some evidence of the effects of culturally appropriate health education on clinical outcomes
for T2DM. There was sufficient evidence that culturally appropriate health education improves
HbA ¢ control and knowledge scores. There is some evidence that physical activity and clinical
outcomes (blood glucose, HbAlc, BP) were improved. There was no data relating to adverse
events during the intervention and follow-up (such as hypoglycemic events and mortality), and

there was insufficient evidence about improvements in quality of life.

General Health Education

The statements are based on our synthesis of results from five papers.* **>* 7! Overall, there
were mixed effects of general health education programs on clinical outcomes for T2DM,
including HbA1C, cholesterol level, and triglyceride level. There was some evidence of the
effectiveness of general health education on glycemic control, weight reduction, and some
diabetic control outcomes (HbA1C, diabetes complications). There were no data supporting the
effectiveness of general health education on reduced health service utilization, diabetic

complications, improved knowledge, psychosocial outcomes, or smoking habits.

Lifestyle Interventions

The following statements are based on our synthesis of results from 6 reviews,**** 48626367
Overall, there were mixed effects of the lifestyle interventions on cholesterol level, HbA1C level,
and weight control. There is some evidence that lifestyle interventions or behavioral programs

are effective for blood glucose and BP management, but they appear ineffective for HbAlc

control.
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Improving Adherence to Medical Treatment Recommendations

50 68 70 .
There 1s some

The statements are based on our synthesis of results from three publications.
evidence of the effectiveness of improving adherence to medical treatment recommendations for

HbA1C control and oral hypoglycemics.

Self~-Management Educational Interventions

The statements are based on our synthesis of results from 9 reviews. > 40343738 60616669 Gyepa))
there was sufficient evidence of the effects of self-management education interventions on
HbA Ic control, knowledge, lifestyle outcomes, and main psychosocial outcomes. However, there

was insufficient evidence of the benefits of this education intervention on depression, quality of

life, and weight control.

Other Health Education-Related Interventions

Other health education-related interventions for patients with T2DM included therapeutic
education, foot health education, group medical visits, psychoeducational interventions, and
dietary advice. Statements for all of these interventions are based on our synthesis of results from

one review.

There is some evidence that foot health education is effective in reducing the incidence of lower
extremity amputation. »> There is some evidence that group medical visits are effective for
improving HbA I ¢ control and systolic BP management *'. There is also some evidence that
psychoeducational programs are effective for improving HbAlc control and psychological

status .23

Finally, there is insufficient evidence that dietary advice improves glycemic and weight control or

. . . . 56 . . . .
reduces diabetic micro- and macrovascular diseases.” There is also insufficient evidence for the
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cost-effectiveness of therapeutic education for patients with T2DM.>

Discussion

This umbrella review identified 51 systematic reviews or meta-analyses (15 for ACS and 36 for
T2DM) that assessed the outcomes of various aspects (such as the duration, contact hours,
educational content, delivery mode) of the delivery of health education-related interventions
relevant to high risk patients with ACS and T2DM. Health education has become an integral part
of the management for people with ACS and T2DM. The most appropriate focus of the education
provided to ACS patients with T2DM remains largely undefined in the literature. For example, it
remains unknown if the focus should be primarily on cardiovascular risk factors, blood glucose

6672 1 addition,

monitoring, or all educational components for patients with both conditions.
should cardiovascular risk factors be the focus during the acute inpatient stay with other
educational needs such as the smoking cessation occurring within the primary care or outpatient

settings.** 27

It remains challenging to determine the specific strategy or format that is the most effective
delivery mode for patients with ACS or T2DM. There is very limited evidence to guide clinicians
on the duration, contact hours, educational content, delivery mode, total length, and setting of
health education programs for cardiac patients.* For patients with DM, one study reported that
more successful programs were longer than 6 months (longer duration), consisted of greater than
10 contact sessions (high intensity), and were one-on-one sessions with individualized

5
assessment.7

Health Education Interventions for Patients with ACS

Use of theoretical orientation to develop educational intervention
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Use of theory when designing behavioral change interventions may also influence
effectiveness.”” Health education using a cognitive behavioral strategy is most consistently
effective in changing maladaptive illness beliefs,* and studies using more than 2 behavioral
change strategies reported significant differences between the intervention and control groups.**
In one review, a significant change in smoking cessation was not observed in subgroup analyses
between studies that did or did not report using a theory in intervention planning;* however, the
authors did not suggest that using a theory in program planning should be disregarded but
reported that examining actual theories or mechanisms underlying health education programs is
required.*” Owing to the considerable overlap between different theories and the detailed
description of the theoretical approach in only approximately 40% of the included papers, it is
difficult to determine the most effective theoretical approach, but many models can be used with
success, such as the health belief model (HBM), social cognitive theory (SCT) and

transtheoretical model (TTM)_49 60 69 73

Educational content

Most reviews reported that the educational content of the interventions was comprehensive. The
most common topics, of the average 3.7 topics per education session, were behavioral change,
cardiovascular risk factors management, exercise, psychosocial issues, and smoking cessation.
An underlying principle of health education for patients with ACS is that knowledge is
necessary, but not enough to develop health behaviors and change risk factors.”*** Age, cognitive
factors, environmental factors, and social and economic background are also important
considerations.* While interventions using a behavioral program, telephone-based content, or
self-care are effective for smoking cessation, there was insufficient evidence to support that any

type of educational program was more efficacious than the others.” Psychoeducation, which is

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

23



©CoO~NOUTA,WNPE

BMJ Open Page 24 of 77

defined as multimodal, educationally based, self-management interventions,** led to enhanced
physical activity levels within 6—12 months when added to cardiac rehabilitation (CR) and was

24 49

more effective than an exercise program or health education alone. Moreover,

psychoeducational interventions were more effective for patients with ACS than other types of

health education.?**

Teaching strategies and outcomes

Most reviews reported that the education was provided using multiple teaching methods and in
multiple settings. Nurses and multidisciplinary teams were the most frequent people providing
education, and most education programs were delivered post-discharge. Although face-to-face
sessions were the most common delivery format, many education sessions were also delivered by
telephone or through individualized counseling. Telephone-based health education appeared to
be effective for reducing hospitalizations, systolic BP, smoking rates, depression, and anxiety.52
The educational interventions for patients with ACS focused primarily on clinical outcomes
(hospitalization and mortality), modifiable risk factors (BP, low-density lipoprotein levels, and

smoking cessation), and other psychological outcomes (anxiety and depression).

Delivery, timing and follow up

Most educational sessions were delivered weekly. Few reviews provided information regarding
the duration of education interventions; when the duration was reported, it varied from 4 weeks
to 48 months. These findings suggest that there is a significant gap in the evidence in relation to
the duration, contact hours, educational content, optimal delivery mode, total length, and setting
of health education programs for cardiac patients.* For patients with ACS, one systematic
review that included 7 studies with a total of 536 participants reported that studies with education

lasting at least 6 months resulted in the most significant changes in the primary outcomes (such
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as behavioral change, smoking cessation) ** and that at least 12 months of follow-up is needed to
evaluate the impact of telephone-based education.’® Another review reported that the intensity of
education programs is important for efficacy regarding smoking cessation: interventions with a
very low intensity and brief interventions, do not have a significant effect,”” and programs for
smoking cessation among patients with coronary heart disease should last >1 month.” Most of
the reviews were provided for patients with ACS in inpatient settings and then within post
discharge settings, five reviews ** 2 ***' *2 did not explicitly state the settings in which the health

education related interventions were provided.

Health Educational Interventions for Patients with T2DM

Use of theoretical orientation to develop educational intervention

Although the theoretical approach underpinning the health education program was not always
described, there is evidence that health education interventions based on a theoretical model are
likely to be effective.*® Vugt et al suggested that self-care education programs should be based on
theories and that theory-based self-care interventions are more effective than non-theory-based
programs.®® " Theories could help to specify the key target health behaviors and behavioral
change techniques required to generate the desired outcomes.” The decision regarding the theory
should be based on the aim of the program and factor for intervention.®® Only one review

reported that a theoretical approach underpinning the health education program is not necessary

for better outcomes.*®

Educational content
The educational content for patients with T2DM focused more on behavioral change, diet,

exercise, glycemic control, medication, and self-management. Health education that was self-

3340

management was more effective for patients with T2DM. In addition, based on the current
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evidence, the educational content should be culturally sensitive, especially for patients with
T2DM; *°*° 7 culturally appropriate diabetes health education may have a greater impact on
glycemic control and reduce diabetic complications.** The educational interventions for patients
with T2DM focused primarily on HbA1C, lipid levels, quality of life, and body weight. HBM

and SCT were the most common theories used in the included reviews.

Teaching strategies and outcomes

Mixed health education programs generally included group sessions combined with educator-
facilitated individual sessions, covering basic knowledge and problem-solving skills. These
programs produced greater benefits and larger effect sizes for blood glucose control and
knowledge level in patients with T2DM.* In contrast, individual education programs have been
reported as more effective in achieving outcomes than group-based education. This may be
because education programs might be more efficient at addressing personal needs, with greater
participant engagement.®* Although face-to-face sessions were the most common delivery
format, many education sessions were also delivered by telephone or individualized counseling.
Face-to-face health education programs were most effective for enhancing blood glucose control
and knowledge levels, while mixed delivery models (face-to-face, phone contact, online or web-
based, or video) produced a moderate effect for knowledge levels.*® Another review reported that
face-to-face health education programs generated a greater benefit for metabolic control than

those delivered using electronic communication technology.**

Community workers, dieticians, multidisciplinary teams, and nurses were the most frequent
educators, and most of the education programs were delivered post-discharge. Some reviews
indicated that health education programs delivered by a group of different educators, with some

degree of education reinforcement at additional points of contact, may provide the best results.”
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5 However, based on two studies that reported HbA1C at 12 months, it was showed that the
outcomes in studies with only a diabetes nurse as the educator also tended to do better than the
outcomes in studies with a multidisciplinary team , while the biggest effect was seen when a
dietician was the only educator.®® Health education programs delivered by one person may focus
more on the patient's ability than the educational content or quality of the health education
programs.®® However, no clear conclusion can be drawn whether having one educator delivering

the intervention is best due to few information.>

Delivery, timing and follow up

Education sessions were delivered weekly or monthly. Longer health education programs for
T2DM (>6 months) produced larger effects for all primary outcomes (such as HbA1C).*° Health
education lasting >3 months resulted in the largest effect size compared with health education of
a shorter duration (<3 months).*® For HbA1C, the effect size at 6 months seemed to be
significantly greater than at 3 and 12 months; in other words, the effect size peaked at 6
months.” In general, health education of a greater intensity (longer duration and more sessions)
was more effective for blood glucose control and knowledge level among patients with T2DM.*
65 Compared with health education programs covering only one topic, programs that included
multiple or mixed educational topics yielded consistently greater benefits in blood glucose
control and knowledge levels.*’ In addition, health education programs combined with specific
behavioral change strategies (such as self-care strategies) seemed more effective than other
programs.40 Health education related interventions were mainly delivered in hospital settings,
253248

primary care settings, diabetes centers or community based settings; although six reviews

219067 did not explicitly state the delivery settings.

Health Education Interventions for Patients with ACS and T2DM

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

27



©CoO~NOUTA,WNPE

BMJ Open Page 28 of 77

These results from included systematic reviews and meta-analyses help to provide
recommendations about the content of a health education intervention for patients with ACS and
T2DM, requiring further evaluation. Future development of educational programs for patients
with ACS and T2DM by health care professionals should consider the needs of people with these

30333572

diseases. Based on the results and findings from this umbrella review, recommendations

are made in Table 5.

Table 5 Recommendations of health education programs for ACS and T2DM patients

ACS patients T2DM patients Both ACS and T2DM
Theoretical approach TT™M HBM; SCT HBM; SCT and TTM;
Behavioral change Behavioral change, diet, Behavioral change (such as
(such as smoking exercise, glycemic smoking cessation),
cessation), control, medication, and cardiovascular risk factors,
Educational content cardiovascular risk self-management. diet, exercise, glycemic
factors, exercise, and control, medication, and
psychosocial issues. psychosocial issues.
Self- management strategies.
Healthcare Nurse or Multidisciplinary team;  Nurse or multidisciplinary
professionals to deliver  multidisciplinary team dietitian or nurse team
Face-to-face; Face to face, written Face to face, written materials;
Strategies telephone or mixed materials; telephone or  telephone contact or mixed
Teaching mixed
approaches  Format Individual (One by Individual (One by one) Individual (One by one) or
one) or mixed or mixed mixed
Delivery Contact ~ More than 30 min per  More than 30 min per More than 30 min per time per
timing hours time per week time per week week
Duration At least 6 months About 6 months At least 6 months
Duration of follow up At least 12 months At least 12 months At least 12 months
Settings Inpatient and post- Hospital settings and Inpatient and post-discharge
discharge settings primary care settings settings

Note: ACS = acute coronary syndrome; T2DM = type 2 diabetes mellitus; TTM=
Transtheoretical Model; SCT=Social Cognitive Theory; HBM =Health Belief Model.
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Overall Completeness and Applicability of Evidence
This overview potentially provides an estimate with the lowest level of bias for the impact of
health education-related interventions for patients with ACS or T2DM and could be regarded as

an all-inclusive summary of the current evidence base for health education for these patients.

While this umbrella review identified evidence for each of the types of health education, there
was only a small number of reviews within some categories (such as psychoeducational
intervention ** and dietary advice *®), and these studies were not very informative. This umbrella
review also found no reviews that systematically analyzed varying doses of health education;
therefore, could not examine the dose-response effects. There was insufficient information about
the evaluated doses (total contact hours and duration of education) to enable comparison of the
benefits of differences in the magnitude of the doses across the different research. This umbrella
review found no reviews focused on patients with ACS and T2DM,; instead, all of the systematic

reviews and meta-analyses focused on only one of these diseases.

Quality of the Evidence

The methodological quality of the included systematic reviews and meta-analyses varied. All of
the included reviews or meta-analyses were of moderate to high methodological quality, as
assessed using AMSTAR. However, only 30 (58.8%) systematic reviews or meta-analyses were
rated as high quality and only three (5.9%) systematic reviews or meta-analyses 364673
adequately met all 11 AMSTAR criteria. This indicates that some of the reviews included in this
umbrella review may have limitations in their design, conduct, and/or reporting that could have

influenced the findings when considered both individually and collectively.** **

The quality of the primary studies in the included systematic reviews or meta-analyses also
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varied. The main sources of bias were inadequate reporting of allocation concealment and
randomization processes, as well as lack of outcome blinding.”*** 7 This bias in the
methodological quality led to lower quality assessments, which varied by results within each
included review. Other reasons for lower methodological quality included heterogeneity in, or
inconsistency of, the effect and imprecise findings. Heterogeneity between studies in this
umbrella review was described in terms of the intervention, participant characteristics and length
of follow-up. Heterogeneity was an important factor indicating the complexity of the health
education interventions.* The variability in the approaches, tools or scales used to measure
outcomes between the included studies are likely to introduce some heterogeneity.”> The
heterogeneity of the educational interventions seen in the reviews included in this umbrella
review may reflect the uncertainty about the optimal strategy for providing health education to

patients.*

This umbrella review is the first synthesis of systematic reviews or meta-analyses to take a broad
perspective on health education-related interventions for patients with ACS or T2DM. Given that
health education is complex, the biggest challenge for systematic reviews or meta-analyses of
health education is accounting for the potential clinical heterogeneity in health education-related
interventions (content and delivery approaches) and the population of patients who receive health
education. To facilitate comparisons across systematic reviews of health education and the
efficient future update of this umbrella review, future reviews or meta-analyses need high-quality
research and to standardize their design and reporting, including the reporting of included study
characteristics, assessment criteria for risk of bias, outcomes, and methods to synthesize

evidence synthesis.

Conclusions
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For clinicians providing educational interventions to individuals with ACS and T2DM, the
results from this review provide a contemporaneous perspective on current evidence on
effectiveness of health education (its content, and delivery methods) for this high risk patient
group. The current evidence compiled by this umbrella review supports current international
clinical guidelines, that theoretically-based education interventions lasting 6 months, delivered in
multiple modes (face-to-face, phone contact, online or web-based, or video), and with
individualized education delivered weekly are more likely to generate positive outcomes. This
review also supports health education- related interventions provided by health professionals,
including nurses only and multidisciplinary teams, and the delivery content included specific
clinical factors for ACS and T2DM (BP, glycemic control, and medication), modifiable risk
factors (unhealthy diet, inactivity, and smoking), and other psychological factors (anxiety and
depression). These health education interventions could be delivered post-discharge, such as
rehabilitation centers, primary care centers, and the community and should be at least 6 months
in duration. The effectiveness of these programs was based on HbA1C levels, knowledge,
psychosocial outcomes, readmission rates, and smoking status rather than clear evidence of
reduced mortality and MI.

In addition, psychoeducational interventions were more effective for patients with ACS, and
health education that was culturally appropriate or taught self-management was more effective
for patients with T2DM. We also found that longer durations and high-intensity health education

provided in an individualized format were more helpful for patients with ACS or T2DM.

The fact that none of the included reviews included patients with both ACS and T2DM indicates
a clear need for further rigorous experimental studies with patients with both diseases. Future

research that includes these aspects of education are likely determine the effectiveness of
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educational interventions focusing on cardiovascular and DM risk factors and complications

within patients with ACS and T2DM.
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Number of studies:
Forty trials;

Types of studies:
RCTs;

Total sample: 7,682

patients.

Psychoeducat
ional cardiac
rehabilitation

intervention.

In-Hospital
Multidimensio
nal
Interventions
of Secondary

Prevention

Psychosocial

intervention

O seLF
OBEHA Cardiologist, nurse
Ocvr psychologist, or did
Upiet not describe.
LJEXERCISE
OMED
Opsy
v SMOKING (-)
O seLF
O BEHA Cardiac nurses;
Ocvr physician, or did not
v DIET () describe.

N EXERCISE (-)
O MED

v PSY ()

v SMOKING (-)

OseLF

Cardiologist, nurse,
\  BEHA (+++) physician or study

V' CVR (++) nurse.

OpiET
OEXERCISE
O MED
N PSY (+)
v SMOKING

(+++)

BMJ Open

Number of session:

4-20 or unclear.

Total contact hours:

10-720 mins or
unclear.
Duration: 4-29

weeks or unclear.

Number of
session:1-5 or

unclear;

Total contact hours:

30-240mins or
unclear;
Duration: 4 weeks —

12 months.

Number of session:

1-5 or unclear;

Total contact hours:

15 mins - 9 hours.
Duration: within 4
weeks or did not
report on the

duration.

Strategies: Face-to-face counselling,
self-help materials; home visit,
booklet, video and telephone contact.
Format: individual or unclear.
Theoretical approach: Social
learning theory; ASE model; TTM;
Behavioural multicomponent

approach.

Strategies: Written material;
audiotapes; presentations; face-to-
face;

Format: Group or unclear;

Theoretical approach: Unclear.

Strategies: Face to face; information
booklets, audio- or videotapes.
Format: Group sessions or individual
counselling;

Theoretical approach: TTM.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Inpatient
settings, post
discharge,

other

Inpatient

settings.

Inpatient

settings

wellbeing;

= Modifiable risk

factors; protective
factors.

t Prevalent smoking  Subgroup

. meta-
cessation,

. analysis was
t Continuous

used
smoking cessation,

software.
= Mortality.

| All-cause Stata
mortality; version 9.1.

| Readmission
rates;
= Reinfarction rates.

t Abstinence by Meta-
self-report or analysis
validated. used Review

Manager
software.
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ernandez isk factor umber of studies: rie BEHA (- ase manager; umber of session: trategies: Written, visual, audio, nclear, di ing: ochrane
F d Risk f: Number of studi Brief v (=) C Number of i S ies: Writt isual, audi Uncl did Smoking; Coch
2
t al., 2007) modification Seventeen trials; structured N CVR (- dieticians; health supportive telephone contact; not describe. statistical
:f () = Cholesterol level;
4‘1; Types of studies: intervention. OpieT educator; nurses; counselling ranged Format: did not describe; package
5 = Physical activity;
énternational randomised, quasi- O EXERCISE psychologist; and from 1 to 7 calls for Theoretical approach: theoretical Review
) ) ) e } Dietary habits;
Ziournal of RCTs and clustered O MED research assistants. the duration of the behaviour change principles. Manager.
jals; ; Blood sugar
gEvidence- trials; Opsy study; | g
lﬁysed Total sample: 4,725 O SMOKING Total contact hours: levels;
:Wealthcare participants. v SELF I varied from 10 to 30 - BP levels;
12 mins; :
13 Duration: Uncl o
uration: Unclear.
14 = Incidence of
15
16 admission.
%g Barth, Smoking Number of studies: Psychosocial v BEHA (+++) Unclear, did not Number of session:  Strategies: Face to face, telephone Unclear, did { Abstinence; Data
1("9itch|ey, & cessation. Nineteen trials; interventions. V' CVR (++) describe. Unclear,; contact or unclear; not describe. | Smoki tat analyses
moking status.
&ngel, Types of studies: CJDIET Total contact hours: Format: Unclear; were carried
22?2%06) 28; RCTs; CJEXERCISE Unclear; Theoretical approach: Unclear. out in
%nals of Total sample: 2,548 [ MED Duration: Unclear. Review
24 patients. Manager
Fighavioral Opsy
. 4.2.
26edicine [JSMOKING
27 V' SELF (+++)
28
29
gglark, Mortality, Ml Number of studies: Secondary OBEHA Nurse, Number of session:  Strategies: Face to face, telephone Inpatient { Mortality, Performed
rtling, 63 randomized trials; prevention Ocvr multidisciplinary 1-12 or unclear; contact and home visit; settings, post analyses by
VoM,
3Bndermeer, Types of studies: programs v DIET (=) team, or did not Total contact hours:  Format: Group and individual or discharge, using
34 ) . ) — Hospitalization rates. )
3éié_)McAllster, RCTs; \/ EXERCISE (-) describe. did not describe. unclear; other Review
%05) 34; Total sample: 21,295 O MED Duration: 0.75-48 Theoretical approach: Unclear. Manager 4.2
37 i
3A81nals of patients. v psy I months. and
3Qemal O SMOKING Qualitative
A‘T\Qedicine O seLF Data
41 Synthesis
42
42
44
4§\IOTE:
46 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Pagoffet ?S%oking cessation; CVR= Cardiovascular risk factors; PSY =Psychosocial issues (depr&wgﬂ)@&y); DIET =Diet; EXERCISE= Exercise; MED= Medication; BEHA = Behavioral charge (including lifestyle

modification); SELF = Self-management (including problems solving); GC= glycemic control; DR =Diabetes risks; CHD= Coronary heart disease; CAD = Coronary Artery Disease; CHW=Community Health Worker;

;' HbA1c = Glycatedhemoglobin; BP =Blood Pressure; LDL = Low-density Lipoprotein Cholesterol; SMS = Short Message Service; BCTs = Behavioral Change Techniques; LEA = Lower Extremity Amputation; PRIDE =

3 Problem Identification, Researching one's routine, Identifying a management goal, Developing a plan to reach it, Expressing one's reactions and Establishing rewards for making progress; ASE = Attitude-social influence-
4
efficacy; CVRF= Cardiovascular Risk Factors; SMS = Short Message System; PA = Physical Activity; EDU = Patient Education; GP= General Practice; RCTs =Randomized controlled trials; CCTS = controlled clinical

5
6 trials; HRQoL = Health Related Quality of Life; QoL = Quality of Life; MI = Myocardial Infarction; CAD = Coronary Artery Disease; CABG= Coronary Artery Bypass Graft Surgery; BMI = Body Mass Index; HbA1c =

7
8 Glycatedhemoglobin; BP =Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c = Low-density Lipoprotein Cholesterol; TTM=
90Transtheoretica| Model; SCT=Social Cognitive Theory; HBM =Health Belief Model; SAT=Social Action Theory;

1

11In the educational content: “+”: minor focus; “++”:moderate focus; “+++” major focus; “-“=unclear what the intensity of the education was for any topic;

“ L 2 w_n

) for reduction; a dash (“~” ) for no change or inconclusive evidence. Primary outcomes were bold.

«T”

iin the outcomes: arrow up (

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
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Table 3. Characteristics and interventions of included systematic reviews and meta-analysis involved T2DM patients
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4
E(First author,  Primary  Studies details Intervention Outcomes Synthesis
Year); objectives . — . - . - ;
3 Educational Content Provider Number of session(s), delivery mode, time, setting (Primary outcomes  methods
4 Journal (To assess
5 were bold.)
effect of
? interventions =" :No Change
8 on...) “4”: Increase
9
10 “} " decrease
14
1(%hoi, Glycemic Number of studies: Diabetes LIBEHA Unclear, did not Number of session: Strategies: Face to face, written Inpatient { HbA1c (glycated STATAversio
1Bzvidson, effect 53 studies(five in education \' DIET () describe. Unclear; materials; telephone contact and settings, post haemoglobin). n12 and
Malker, Lee, English, 48 in intervention. Total contact hours: home visit; discharge, Review
ODRrR
15
186Palermo, Chinese); JEXERCISE Unclear; Format: Unclear; other Manager
]2316) 33; Types of studies: Oae Duration: 30-150 minor  Theoretical approach: Unclear. version 5.3
18
" RCTs; O MED unclear.
1@abetes
2search Total sample: Opsy
%Zafld Clinical Undlear. [ SMOKING
“PRactice v SELF (-)
DA
‘(ﬁreamer, successful Number of studies: Culturally N BEHA (=) CHWs, clinical Number of session: one Strategies: Face-to-face; Phone Inpatient { HbA1c, Meta-
25
zbétridge, outcomes 33; appropriate \ DIET ) pharmacists to ten or unclear; contact; settings, post HRQoL analysis
- oL,
Rhamsden, and to Types of studies: health N dieticians, Total contact hours: Format: group sessions (10 studies), discharge, using the
DR (-) = Adverse events,
%Bannings— suggest RCTs; education. Nurses, unclear; individual sessions (13) or a other Review
29 \' EXERCISE -BP
3}9hn, & directions Total sample: 7,453 podiatrists, Duration: from a single combination of both; Manager
OaGc -
3—3awthorne, for future participants. physiotherapists,  session to 24 months. Theoretical approach: Unclear. BMI, statistical
32 O MED .
$416) %, research. and — Lipid levels, program.
3 Opsy
. psychologists. — diabetes
ap e ] SMOKING
dicine complications,
3 N SELF (1)
37 = Economic analyses,
38 Mortality and
= Mortality an
39
iabetes knowledge,
40 diabetes knowled
41 = Empowerment
42 .
= Self-efficacy an
43 Self-effi d
44
45 satisfaction.
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Hidtdkgetla@T 7Clinical Number of studies: Lifestyle LIBEHA Nurse, B VNUmbBEdT session: Strategies: Unclear; Unclear, did Cardiovascular risk Review
2016) 48; markers of 17 studies; interventions. N DIET (1) Pharmacist or Unclear; Format: Individual; Group and not describe. factors (such as, Manager
;European cardiovascu  Types of studies: v CVR (1) unclear. Total contact hours: Mixed. - BMI, 51.
3lournal of lar disease RCTs; V EXERCISE 2 Unclear; Theoretical approach: Unclear; } HbA1c,
4 Total sample: Duration: 6 month — 8
nternal Oae - BP,
5 edicine Unclear. years.
éVI U MED | The level of
7 Opsy
8 cholesterol.)
[0 SMOKING
9
10 v SELF ()
11
12
1(Ghen et al., Clinical Number of studies: Lifestyle N BEHA (=) Unclear, did not Number of session: Strategies: Unclear; Unclear, did Cardiovascular risk All analyses
]2615) %2, markers. 16 studies; intervention. ODIET describe. Monthly; Format: Individual; Group and not describe. factors including were
15
Tptabolism- Types of studies: v CVR ) Total contact hours: Mixed,; } BMI, performed
]]%inical and RCTs; CJEXERCISE Unclear; Theoretical approach: Unclear. | HbAc, using
1Fg<perimental Total sample: per Oac Duration: < 6 months -8 Comprehens
| SBP,DBP, .
20 study ranged from 23 v MED i years. ive Meta-
21 to 2575; = HDL-c, and LDL-c. Analysis
22 Upsy
statistical
23 [ SMOKING
24 J SELF o software.
25
26
27
derranova, Weight loss.  Number of studies: Lifestyle- v BEHA (-) Dietician; Number of session: 1- Strategies and Format: Face-to- Unclear, did | Weight change; Meta-
Aakenridge, 10 individual studies based-only \ DIEET 6 diabetes 42; face individual or group-based not describe. HbA1 analyses -
- c.
%leer, (from 13 papers); intervention. O pRr ) educator; Total contact hours: sessions, or a combination of those. Review
31 :
ﬁkin, & Types of studies: general Unclear; One study delivered the intervention Manager
\' EXERCISE (-)
Feves, RCTs; O physician; Duration: ranged from via the telephone and meta-
GC
%@15) 67, Total sample: O multidisciplinary 16 weeks to 9 years. Theoretical approach: Unclear. regression
’ MED
3ﬁabetes ranging from 27 to O team; or analysis -
, PSY
37 . 5145 participants. nutritionist; stata version
éﬁ)esny and [0 SMOKING
3@etabolism v SELF ) nurse.
40
41
ARillay et al., HbAlc level. Number of studies: Behavioral N BEHA (=) Trained Number of session: Strategies: Unclear; Inpatient = HbA1c; The analysis
43 62 P .
4.2215) ; 132; Programs. v DIEET 6 individuals. Unclear; Format: Unclear; settings, post | BML was
Apnals of Types of studies: [ DR Total contact hours: Theoretical approach: Unclear. discharge, conducted
A = + ] lat-4- J [l H ) + et d- ) 41 +=) [ [y }
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internal RCTs; v EXERCISE (-) BM%QH%MO.S hours; other Page @;s‘vﬁb 17
medicine Total sample: e ) Duration: 4 or more Bayesian
Unclear. weeks. network
:2L N MED (-)
model.
3 Opsy
g [0 SMOKING
6 N SELF ()
7
8
gPaI etal., Health Number of studies: Computer- LIBEHA Unclear, did not Number of session: 1-8;  Strategies: Online/web-based; Unclear, did - HRQoL, Meta-
1 60, status, 20 papers describin based self- OpieT describe. Total contact hours: 10 Phone contact. not describe. analysis
14) 9 } HbA1c ¥
11 '
Dabetes cardiovascu 16 studies; management | DR mins - 6 hours; Format: Individual; Group and using
= Death;
]é?ére lar risk Types of studies: interventions. [JEXERCISE Duration: 8 weeks — 12 Mixed. Review
| Cognitions,
14 factors, and RCTs; dGe months; Theoretical approach: TTM, social Manager
15 )
16 QolL. Total sample: 3,578 OMED ecological theory, SCT, and self- behaviors, software or
17 participants. Opsy determination theory. — Social support, narrative
18 )
19 [J SMOKING | Cardiovascular risk ~ Ppresentatio.
20 V' SELF factors,
21
22 = Complications,
23 = Emotional outcomes,
24
25 = Hypoglycemia,
g? = Adverse effects,
28 = CE and economic
29
data.
30
3Ricci- Knowledge, Number of studies: DSM LIBEHA Dietitian; Nurse; Number of session: Strategies: Face-to-face; Post — Diabetes Meta-
gc:;-;abello et behaviors Thirty-seven studies; educational N DIET(+++) Psychologist; 13.1; Telecommunication; Both. discharge, knowledge; analyses
Jh, 2014) 64; and clinical Types of studies: programs. DR Physician; Total contact hours: Format: One on one; Group and other - Self-management; and bivariate
%/IC outcomes. Almost two thirds of v EXERCISE Research team 0.25-180 hours; Mixed. — Behaviors: meta-
36 . the studies were i+ or staff; Duration: 0.25-48 Theoretical approach: Unclear. regression
Wdocrlne ( ) = Clinical outcomes;
o .
3Borders RCTs, 27% studies N GC(+++4) months. R were
cate
39 were Quasi- v conducted
40 N MED(++) _
a1 experimental design. hemoglobin; with Stata,
v PSY(++) .
42 Total sample: = Cost-effectiveness version 12.0.
43 Unclear. L SMOKING analysis.
44 O seLF
45
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Page 53 of 77 BMJIOpen
Saffari, Glycemic Number of studies: An v BEHA(- Unclear, did not Number of session: Strategies: SMS: sending and Inpatient i Comprehens
Q) t Glycemic control.
]Ghanizadeh, control. 10; educational ODIET describe. Weekly; or 2 messages receiving data. Receive data through settings, post ive Meta-
2
:f( Koenig, Types of studies: intervention DR daily or unclear; text-messaging by patients only. discharge, analysis
%o14) 65; RCTs; using SMS. CJEXERCISE Total contact hours: Used a website along with SMS; other Software
gDrimary Care Total sample: 960 NIl 8 Unclear. Format: Unclear; Version 2.0.
iabetes patients. v MED 0 Duration: 3 months — 1 Theoretical approach: Unclear.
8 year
O
9 PSY
10 [J SMOKING
11 OseLF
12
13
14
15
]Sgdnoletkova Cost- Number of studies: Therapeutic N BEHA(-) General Number of session: ~ Strategies: Face-to-face or unclear; Inhospital or - CE. Incremental
Jeral., 2014) effectivenes  Seventeen studies; education. ODIET physician; 16: Format: individual and group unclear. Cost-
19; Journal of S (CE). Types of studies: Opr nutritionists or Total contact hours: lessons; Effectivenes
Mhbetes & RCTs; JEXERCISE unclear. Unclear; Theoretical approach: Unclear. s Ratio.
i\%etabolism Total sample: [micle; Duration: Unclear.
Unclear.
23 O MED
24 tpsy
25 [0 SMOKING
26
27 v SELF (-)
28
29
30
’Mttri ge, C level, umber of studies: 'Culturally BEHA (- S; umber of session: one rategies: npatient HbA1c: eta-
Adtrid HbAlc level,  Number of stud Culturall N ) CHW Number of Strat I . Met
32
é)\éeamer, Knowledge 33 trials; appropriate \ DIEET 6 dieticians; session to 24 months; Format: Group intervention method, settings, post - HRQoL: analyses
Fbmsden, and clinical Types of studies: health O DR exercise Total contact hours: one-to-one sessions and a mixture of discharge, used
= Adverse events;
?tsannings- outcomes. RCTs and quasi- education. V EXERCISE physiologists; lay ~ Unclear; the two methods. Or a purely other Review
36 0 _ _ _ o - Mortality;
?Yh , & RCTs; workers; nurses; Duration: The median interactive patient-centred method. Manager
n S J
GC (-) _ e
381wthorne, Total sample: 7453 podiatrists; and duration of interventions Theoretical approach: Complications; software.
39 O MED . .
26, participants. psychologists;. was six months. empowerment theories; behaviour —Satisfaction; 1
Zf@M) The
' Opsy
ACJochrane change theories, TTM of behaviour Empowerment;
42 v SMOKING (-)
¢ change and SCT. . .
4.3brary t Self-efficacy;
OseLF
44 = Attitude; knowledge;
45
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=BMI;

1 -
2 { Lipid levels;
3 —Health economics.
4
5
éVugt, Wit, Health Number of studies: BCTs are N BEHA (=) Health care Number of session: 6 Strategies: Online/web-based; Post — Health behavior Unclear.
Lleijne, & outcomes. 13 studies; being used in ODIET professional. weekly sessions or Format: Unclear; discharge change,
%noek, 2013) Types of studies: online self- Opr unclear; Theoretical approach: self-efficacy - Psychological well-
%A . RCTs; management Total contact hours: theory, social support theory, TTM, .
10; Journal O EXERCISE being;
11 Total sample: 3813 interventions Unclear; SCT, social-ecological model, and
1oéMedical P ; Elcle ’ ’ 9 ' = Clinical parameters.
1Bemet patients. O MED Duration: Unclear. cognitive behavioral therapy.
]Féésearch Opsy
15

[J SMOKING
16
17 v SELF ()
18
19
ZQucciardi, HbAlc Number of studies: DSME LIBEHA Dietitians (n = Number of session: Low  Strategies: Face-to-face(n = 13/13); Inpatient — HbA1c levels, Arecently
%‘an’ level,physic Thirteen studies; interventions. v DIET (+++); 7/13); Intensity: <10 education Written Literature: (e.g., handbook) (n settings, post - Anthropometrics, described
é\éanuel, & al activity Types of studies: ODR Multidisciplinary sessions (n = 7); High = 4/13);Telephone(n = 4/13);Audio- discharge - Physical activity: method.
Zdani, 2013)  and diet RCTs and v EXERCISE Team (n = 7/13); Intensity: =2 10 education Visual(n = 1/13);
245 = Diet outcomes.
26; Patient outcomes. comparative studies; (+44); Nurse (n = 5/13);  sessions (n = 6); Format: One-on-one: (n =

. Total sample: Community Peer  Total contact hours: 11/13);Group (n = 9/13);
Zlucation Oce
%gd Unclear. v MED *): Worker (n = Unclear; Theoretical approach: SAT;
. 3/13). Duration: < 6 months (n Empowerment Behavior Change

3unseling V' PSY (+)
31 =7/13); =6months (n = Model; modification theories;

[0 SMOKING
32 6/13). Pharmaceutical Care Model;
33 V' SELF (++).
34 (++) Behavior Change Theory;
35 PATHWAYS Program; Symptom-
g? Focused Management Model;
38 Motivational interviewing.
‘5(F’al etal., Health Number of studies: Computer- LIBEHA Nurse or other Number of session: Strategies: Online/web-based; Inpatient - HRQoL; Formal
40
£913) 61; The Status and 16 studies; based v DIET (-) healthcare Unclear; phone contact settings, post - Death from any meta-
%chrane HRQoL. Types of studies: diabetes self- Obr professionals. Total contact hours: Format: Unclear; discharge, cause: analyses
43 _ ;

N RCTs; management Unclear; Theoretical approach: Unclear. other and

Adprary g N EXERCISE (-) | HbA1c;
45 Total sample: 3,578 intervention. J ac i Duration: One session — narrative
A = + ] lat-4- J [l H ) + et d- ) 41 +=) [ [y }
H0 FOTPEeEEerTeview oy =1t 7/0mMjopem o m-cCoOMmrsiteran Ot trguta e neES XTI
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Fage oo ot 77 participants. N MED (-) BIVig MR - Cogpnitions; synthesis.
v Psy (-) = Behaviours;

;' [J SMOKING =Social support;
3 UsELF —Biological markers;
4
5 = Complications.
6
7
éNam, Glycemic Number of studies: Diabetes LIBEHA Nurses (36%), Number of session: 1 Strategies: Teaching or counseling; Inpatient | HbA1c level. Meta-

anson, control. 12 RCTs; educational \/ DIET (- dieticians (36%), month or less; 1to 3 home-based support; and visual aids. settings, post analysis.

¢)

]&otts, Types of studies: interventions Obr diabetes months; and 12 months; Format: group education or a discharge,
11
1Cé1esla, & RCTs; (no drug v EXERCISE ) educators (5%), Total contact hours: combination of group education and other
JK3oon, 2012) Total sample: 1,495 intervention). J ac ©) other most studies did not individual counseling; or only
;]-54; Journal of participants. professionals describe, or from 1 individual counseling;

5 \' MED (-)
]&a ’ (9%) and session to more than 30 Theoretical approach: Unclear.

rdiovascul N
17 PSY (-) )
. nonprofessional hours;
1aéNursmg
19 L SMOKING staff (14%). Duration: from 1 session
20 V' SELF () to 12 months, frequency:
21 1 session to 25 weekly or
22
23 biweekly education.
48teinsbekk, Clinical, Number of studies: Group-based Did not describe Community Number of session and Strategies: Face to face; Inpatient | HbA1c, Meta-
25
%gg, Lisulo, lifestyle and 21 studies (26 education. the content of the workers; Total contact hours: Format: 5 to 8 participants group to settings, post analysis
t Lifestyle outcomes,
ARise, & psychosocia  publications). intervention. dietician; lay 30 hours over 2.5 months, 40 patients group. discharge, using
Diabetes
2F’$etheim, | outcomes. Types of studies: health advisors 52 hours over one Theoretical approach: other ! Review
29
F912) 66; RCTs; nurse and year,and 36 hours or empowerment model and the knowledge, manager V5.
‘?E]MC Health Total sample: 2,833 nutritionist. 96 hours over 6 months. discovery learning theory, the SCT t Self-management
gwices participants. Duration: Six months to and the social ecological theory, the skills,
QFéesearch two years. self-efficacy and self-management t Psychosocial
35 theories and operant reinforcement
36 outcomes,
theory.

37 { Mortality rate,
38
39 { BMI,
40
41 | Blood pressure;
42
43 { Lipid profile.
A A

Emaeshi, Increasing Number of studies: Foot health Food care. Podiatrist, Number of session: Strategies: Face to face; Unclear, did . Narrative

LEA;

45
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2012) %°; good foot 8 studies; education: psychotogist or D VAR ET Format: In three of the studies, not describe. } Self-care.
Podiatry Now health Types of studies: unclear. Total contact hours: educational interventions were
1 practices RCT or clinical between 15min and 14 delivered to the participants in
that wi controlled trial ; ours; groups, while the other five provide
é hat will trolled trial (CCT h hile the other fi ided
4 ultimately Total sample: Duration: 3-30 months. individualized (one-to-one) foot-care
reduce . nclear. education to the participants;
5 d LEA Uncl ducation to th icipant
6
7 Theoretical approach: Unclear.
8Kai Lun Oral Number of studies: Educational v BEHA(-) Nurses; Number of session: 1-12  Strategies: Face to face; Inpatient | HbA1c, Narrative
%an, hypoglycae Seven studies; interventions. \ DIET 6 pharmacists; or unclear; Format: Group and individual; settings, post . summary
10 = Medication
1B_[ammer, & mic Types of studies: other skilled Total contact hours: 2.5 Theoretical approach: Unclear. discharge, form.
ODR adherence;
]fﬂeedy, adherence. RCTs; healthcare hours or unclear; other
13 V' EXERCISE () | Blood glucose;
12311) 50; Total sample: professionals. Duration: 4-12 months.
v ec ) = Tablet count;
]_Jlé . Unclear. ’
| Library of v MED
16 omat ) - Medication
stematic
}Zviews v psy ¢ containers;
19 [ SMOKING - Diabetes
20 8
21 V' SELF ) complications;
22 - Health service
23
utilization.
24
ZBurke et al., HbAlc Number of studies: Group v BEHA (=) Dndocrinologists ~ Number of session: 1-4 Strategies: Face to face; Inpatient | HbA1c; Meta-
. level,BP. 11 RCTs and 4 medical visits. ; DM nurse; or unclear; Format: Group and individual; settings, post analysis.
%gm ; JBI V' DIET () P gs.p - Systolic and Y
ABtabase of quasi-experimental Opr family physician; Total contact hours: 2-4 Theoretical approach: Unclear. discharge, diastolic BP;
. trials; nutritionist and hours or unclear; other
559 stematic CJEXERCISE — LDL measurements.
Reviews and Types of studies: J ac 0 rehab therapist. Duration: One session to
. RCTs and quasi- 2 years.
‘?hgplementatl a v MED 6 Y
33 Renorts experimental trials;
7 i Opsy
35 Total sample: 2,240
[J SMOKING
36 patients.
37 N SELF ()
38
39
AQamadas, HbAlc level.  Number of studies: Web-based v BEHA(-) Dietician; Number of session: Strategies: E-mail and SMS Inpatient - Self-monitoring Not
4duek, Chan, 13 different studies; behavioural v DIET (-) endocrinologist; Unclear; technologies that were commonly settings, post blood sugar, statistically
42
&Oldenburg, Types of studies: interventions. Opr physicians; Total contact hours: used together with the websites to discharge, - Weight-loss, combined
63 . . . . .
. RCTs and quasi- researchers or Unclear; reinforce the intervention, and other and re-
&h11) ™ q O EXERCISE - Dietary behaviour,
45 experimental studies; research staff Duration: ranged Website, print material. analyzed;
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MadSatekaOl 77 Total sample: v GC () members and D VhetwebHoMd and 52 Format: Unclear; - Physical activity.
Journal of Unclear. v\ MED 6 study nurse. weeks, with an average of ~ Theoretical approach: Wagner's
IMedical Opsy 27.2 + 18.3 weeks. Chronic Care Model; Self-efficacy
%nformatics ] SMOKING theory/Social support theory; TTM;
HBM; SCT.
4 V' SELF (1)
5
6
/(Minet, Glycaemic Number of studies: Self-care N BEHA (=) Case nurse Number of session: 3- Strategies: Face to face; home visit; Inpatient | HbA1c. Meta-
8
d\/loller, Vach, control. Forty-seven studies; management ODIET manager; group 26; phone calls; settings, post analyses
M@agner, & Types of studies: interventions. O DR facilitator; nurse Total contact hours: Format: Group and individual; discharge, and meta-
]\‘Jenriksen, RCTs; educator; Unclear; Theoretical approach: Unclear. other regression
LJEXERCISE
12
12810) 54; Total sample: Oae multidisciplinary Duration: 4 weeks to 4 used Stata's
]P4étient Unclear. O MED team; years. meta
15 -
. Opsy physiologist; command.
1E&lucation
:IaZd [ SMOKING physician; peer
18 .
1(‘g)unseling v SELF () counsellor;
20 researcher; and
21 pharmacist.
22
zgawthorne, Effects of Number of studies: Culturally LIBEHA Exercise Number of session: Strategies: Face to face; visual Inpatient -Qol; Meta -
%bles, culturally 10 trials; appropriate v DIET (-) physiologists; Unclear; aids, leaflets and teaching materials; settings, post | HbA1c: analysis
25 ’
2(‘gnnings- appropriate Types of studies: health Opr dieticians; Total contact hours: Format: group approach, one-to-one discharge, using the
- BP;
2ghn, & health RCTs; education v EXERCISE 6 diabetes nurses; Unclear; interviews and a mixed approach; other Review
Knowledge;
2Iﬁwards, education Total sample: 1603 Oac link workers, and  Duration: one session to  Theoretical approach: SAT, ! d Manager
29
$910) 47; patients. O MED podiatrists. 12 months; Empowerment Behaviour Change - BMI; and
:':B]l'abetic Opsy Model, SCT, Management model and { Lipid levels, narrative
32 . )
Ypdicine ] SMOKING the Theory of Planned Behaviour. — Diabetic review.
34 N SELF (-) complications,
35
36 = Mortality rates,
37 hospital admissions,
38
39 hypoglycaemia.
AFan & Knowledge, Number of studies: DSME v BEHA (-) Unclear, did not Number of session: 10 Strategies: Online/web-based (4%); Inpatient 1 Diabetes Comprehens
41
- . 3 . . . . . : . i 0/ 4O 0/ - i i -
432dan|, 2009)  self 50 studies; intervention: ODIET describe. (range 1 to 28); video (2%); face-to-face (60%); settings, post knowledge, ive Meta
4‘3 Canadian manageme Types of studies: O DR Total contact hours: 17 phone contact (4%); Mixed (30%). discharge, Analysis
’ t Self-management
nt RCTs; CJEXERCISE contact hours (range 1 to Format: One-on-one (32%); Group other (version

44
4}8urnal of
AG

44

behaviours;

47

48
10
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Diabetes behaviours  Total sample: OGc Bl‘V‘bé);QM‘élme%); 11-20 (40%); Mixed (28%). I HbAfc, Page 58 of 77

and Unclear. 0 MED (21%); > 20 (33%); Theoretical approach: Unclear.
1 metabolic v PSY () Duration: 22 weeks
2
3 control. ] SMOKING (range 1to 48); < 8
4 N SELF () weeks (26%); 9-24
g weeks (37%); > 24 weeks
7 (37%).
Q
QDuke, Metabolic Number of studies: Individual N BEHA () Diabetes Number of session: 1-6; Strategies: Face to face; telephone; Inpatient = HbA1c; Meta-
9
1(6>Iagiuri, & control, Nine studies; patient ODIET educators and Total contact hours: 20 Format: Individual; settings - Diabetes analysis.
]C'olagiuri, diabetes Types of studies: education. O DR dieticians. min — 7 hours; Theoretical approach: Unclear. v
12 complications;

39 . .
. knowledge RCTs; Duration: 4 weeks — 1

f§°9) i The & \ EXERCISE Q] = Health service

and Total sample: 1,359 year.
Ihchrane v GC () utilisation and health
15 psychosocia  participants.
1%"'3"3’ O MED care costs;

| outcomes.
17 v PSY () - Psychosocial
18
19 [J SMOKING outcomes;
20 OsELF — Diabetes knowledge;
21
22 patient self-care
23 behaviours;
24

= Physical measures;
25
26 metabolic.
27
gélam, Sturt, Glycaemic Number of studies: Psycho- N BEHA (-) Generalists; Number of session: 1- Strategies: Face to face; telephone Inpatient | HbAIc; Meta-
Il, & control and 35 trials; educational psychological 16; calls; settings, other analysis.
29 DDiET Y 9 9 | Psychological y
mnkley, psychologic Types of studies: Interventions. O DR specialists; or Total contact hours: 20 Format: group format; a single
31 distress.
39209) 23; al status. RCTs; JEXERCISE did not report the ~ min — 28 hours; format and used a combination;
%%tient Total sample: 1431 Oae specialist Duration: about 13.7 Theoretical approach: TTM;
fo%!ucation patients. O MED (£11.06) weeks. motivational interviewing;
3fd v PSY ()
37
unseling [0 SMOKING
38
39 OseLF
40
41
42
4Ehunti, Knowledge Number of studies: Any LIBEHA Unclear, did not Number of session: Strategies: Face to face; Unclear, did = Knowledge; Unclear.
Csamosso- and nine studies; educational \/ DIET describe. Unclear; Format: Group and individual; not describe. - Psychological and

46 For peer review oty = mitp7//omjopen.omj.com/site/anout7/guraenmes Xl
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FSdldfovty OT Thlomedical Types of studies: intervention. DR B IVidtaltbatdct hours: Theoretical approach: Unclear. biomedical outcome
Carey, outcomes. RCTs and RCT was O EXERCISE Unclear; measures.
IDavies, & followed by a before- Oce Duration: 3- 12 months.
éStone, 2008) and-after study; OMED
£"; Diabetic Total sample: 1004 Opsy
g\lledicine patients. [J SMOKING

U sELF
7
8
9
10
]Sh_oveman, Clinical Number of studies: Educational N BEHA (++) Community Number of session: Two  Strategies: Face to face; Inpatient - Diabetic control Narrative
IF2ampton, & effectivenes ~ Twenty-one published  interventions. Y DIET (+++) workers; to four intensive Format: Group and individual, settings, post outcomes; review
ﬁegg, 2008) s. trials; Opr diabetes education of 1.5 to 2 Theoretical approach: cognitive- discharge, — Diabetic end-points;

g Types of studies: research hours followed up with behavioural strategies; pedagogical other
15 Health P v EXERCISE P gies; pecagog - QoL and cognitive
16 RCTs and CCTs; technician; additional education at, 3 principle.
1T?chnology (+++) measures.
Total sample: diabetes nurse and 6 months;

1B sessment V' GC (++4) ' '
19 Unclear. dieticians; Total contact hours and
20 OMED
21 educationalist; Duration: about 150 mins

Opsy

medical over a 6-month or 61 to

22

[0 SMOKING
23 students; 52 hours over one year.
24 V' SELF (+++
25 () nurses;
26 pharmacists;
27 physician, or
28
29 physician
30 assistant.
21
§V2Vens etal, Improving Number of studies: Interventions N BEHA (-) Diabetes Number of session: Strategies: Face-to-face; telephone; Inpatient - Adherence; Cochrane
3808) 70; adherence 8 studies; aimed at v DIET 8 educator; nurse Unclear; Format: face-to-face; group based settings, post - HbA1c; Review
34 to medical Types of studies: improvin or did not Total contact hours: and telemedicine; discharge Manager
%abetes P ’ P 9 Upr ’ ’ ge. - Blood glucose. 9
3@search treatment RCTs and controlling adherence to v EXERCISE 0 describe. Unclear; Theoretical approach: Unclear. other software.
3aZd Clinical recommend  before and after medical J Duration: ~ 9 months or

GC (-)

38 ctice ations. studies. treatment. J unclear.
3’9 MED (-
40 Total sample: 772 ©)

O
41 patients. PSY
42 0 SMOKING
43 v SELF (-)
44
45
Al - H 1 la 4. L Ll H [} H Lt 4. ) ] + =l [ |y ]
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Page el

(Hawthorne, HbAlc level,  Number of studies: Culturally v BEHA (-) Dieticians, B IVhimdBdf session: Strategies: Face-to-face; booklet; Inpatient | HbA1c
Robles, Knowledge A total of 11 trials; appropriate \ DIET ) diabetes nurses, Unclear; Format: Group intervention method; settings, post presentation
t Knowledge scores
ICannings- and clinical Types of studies: (or adapted) O pr exercise Total contact hours: one to one interviews; mixture of the discharge, and meta-
— Other outcome
é]ohn, & outcomes. RCTs; health V EXERCISE 2 physiologists; Unclear; two methods; purely interactive other analysis.
4£dwards, Total sample: 1,603 education. J link workers; Duration: one session to patient-centred method; semi- measures
GC (-)
Ekoog) 46; The patients. podiatrists; 12 months. structured didactic format and
6 O MED
psychologist and combination of the 2 approaches.
“[Cochrane Opsy
8_. and non- Theoretical approach: SAT;
ibrary
9 v SMOKING (-) o _
professional link Empowerment Behaviour Change
10 OsELF . ) i
11 worker. Model; Behaviour Change Theory;
12 SCT, Management Model and the
13 Theory of Planned Behaviour.
14
ield et al., Metablic Number of studies: Dietar LIBEHA exercise Number of session: 1- Strategies: Face-to-face; Inpatient - Weight; Meta-
X Y ght;
2:.2307) 56; The control. 36 articles (18 trials); advice. v DIET physiologist; 12; Format: Group and individual; settings, post - Diabetic analysis.
1@chrane Types of studies: O DR dietitian; group Total contact hours: 20 Theoretical approach: Unclear. discharge, complications;
]T_%rary RCTs; O EXERCISE facilitator; min-22 hours; other - HbA1C:
32 Total sample: 1,467 Oce nutritionist; Duration: 11 weeks —
= QoL;
22 participants. O MED nurse educator; 6months or unclear.
= Medication use;
23 Opsy and physician.
24 = Cardiovascular
25 [0 SMOKING
26 O SELF disease risk;
27
28
ZABabaleta & Clinical Number of studies: Structured v BEHA(-) Diabetes nurse Number of session: 4-6 Strategies: Face to face; Post —HbA1c. A tabulative
‘?Igrbes, effectivenes 21 studies; group ~ educator; or unclear; Format: Group; discharge. synthesis.
N DIET (1)
31
32207) 71; S. Types of studies: diabetes ] DR physician's Total contact hours: 6- Theoretical approach: Unclear.
» Controlled trials; education. assistant; and 12 hours or unclear;
fitish N EXERCISE (-)
34 Total sample: physicians; Duration: 1-6 months or
3gurnal of NIl 8
e&mmunity Unclear. O vED unclear.
37
rsin
3greing N PSY ()
39
[0 SMOKING
40
41 O seLF
42
43
44
45
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Ho&dkn® L OT 7diinical, Number of studies: Group-based  Did not describe Health B IVhimdBdf session: Strategies: Unclear; Inpatient | Metabolic control; Summarized
McShane, lifestyle and 14 publications, educational the content of the professionals, Unclear; Format: Group; settings, post | Diabet statistically
iabetes
Icade, & psychosocia  reporting 11 studies; programmes. intervention. lay health Total contact hours: Theoretical approach: the Diabetes discharge
ZN' ) . ) ) knowledge; t QoL; 1
3 illiams, | outcomes. Types of studies: advisors. from 6 to 52 hours; Treatment and Teaching Programme
£005) %, RCTs, and CCTs; Duration: 3 hours per (DTTP); empowerment model; adult Empowerment/self-
5The Total sample: 1,532 year for 2 years and 3 or learning model, public health model, efficacy.
6 -
Tochrane participants. 4 hours per year for 4 HBM and TTM.
8_ibrary years.
9
]%ermeire et Improving Number of studies: Interventions LIBEHA Nurse, Number of session: Strategies: Face to face; telephone; Inpatient Direct indicators, such A descriptive
]al, 2005) 68; adherence 21 articles; that were ODIET pharmacist and Unclear; home visit; video; mailed educational settings, post as review and
%ée to treatment  Types of studies: aimed at Upr other healthcare Total contact hours: materials; discharge { Blood glucose level; sub-group
](ﬂ)chrane recommend RCTs; cross-over improving the [JEXERCISE professionals. Unclear; Format: Unclear. = Indirect indicators meta-
ng)rary ations. study; controlled trial; adherence to v Gc (-) Duration: Unclear. Theoretical approach: Unclear. analysis.
1 such as pill counts;
controlled before and treatment _
17 v MED (- —Health outcomes.
18 after studies; recommendati Opsy
19 .
20 Total sample: 4,135 ons. ] SMOKING
21 patients. OSELF
22
23
24
Lo Y =
E(gary, Body weight  Number of studies: Educational LIBEHA Nurse (39%); Number of session: Strategies: Unclear; Inpatient - Glycaemic control; Sufficient
23]enkinger, and Sixty-three RCTs; and \ DIET (=) dietitian (26%); Unclear; Format: Unclear; settings, post - Weight. data were
28allar, glycaemic Types of studies: behavioural Opr physician (17%);  Total contact hours: Theoretical approach: SAT, discharge combined
i’%yrot, & control. RCTs; component v EXERCISE ) other or not Unclear. contracting model and patient using meta-
Prancati, Total sample: 2,720 interventions. N e () specified (23%); Duration: 1 month to empowerment. analysis.
‘?2%03) 42; patients. other 19.2 months.
33 v MED ()
professional
FAabetes Opsy
%ucator (13%);
36 [0 SMOKING
psychologist
37 OseLF
38 (9%); Exercise
39 psychologist
40
(9%); and health
41
42 educator (4%).
A
zjorris, Lau, Total GHb. Number of studies: Self- N BEHA (=) Dietitian; lay Number of session: 6 Strategies: Online/web-based; Inpatient | Total GHb, Meta-
4%nith, 31 studies management v DIET 8 health care (1-36); video ; face-to-face; phone contact; settings, post analysis and
46 For-peerreview onty =tttp:/fbmjopen-bmj-comfsitefaboutfguidetinesxhtmt
47
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Schmid, & Types of studies: education. LIDR worker; nurse; BMEtP8ERct hours: 9.2 Format: Group; individual and discharge, Page §d:0f 77

Engelgau, RCTs. O EXERCISE physician with (1-28) hours; mixed; other regression.
]2002) 58; Total sample: 4,263 Ocec team; self (e.g. Duration: 6 (1.0-27) Theoretical approach: Unclear
gDiabetes patients. O MED computer months.
Leare Opsy assisted
5 [J SMOKING instruction); and
6
7 \ SELF (-) team (nurse,
8 dietitian, etc.).
(o]
]faorris, Clinical Number of studies: Self- N BEHA (-) CHWs; nurse; or Number of session: 1- Strategies: Online/web-based; video Inpatient t Knowledge; Qutcomes
1Ehgelgau, & outcomes,K 72 studies (84 management v DIET 8 other healthcare 16; (2%); face-to-face; phone contact; settings, post are

t Lifestyle behaviors;
]f%rayan, nowledge, papers); training Opr professionals. Total contact hours: ~ Format: Group; individual and mixed;  discharge, summarized
13 57 . . . . i =Psychological and .
2801 Metablic Types of studies: interventions. CIEXERCISE 22 hours; Theoretical approach: SAT; other ina
. . . QoL outcomes; .
]éabetes control. RCTs; Oac Duration: ~26 months. Fishbein and Ajzen HBM. qualitative
16 t Glycemi - -
. ycemic control;

1Cpre Total sample: [ MED fashion.
18 Unclear. Opsy = Cardiovascular
19 . )
20 ] SMOKING disease risk factors.
21 N SELF (-)
22
23
24
25
26NOTE:

27
283MOKING= Smoking cessation; CVR= Cardiovascular risk factors; PSY =Psychosocial issues (depression, anxiety); DIET =Diet; EXERCISE= Exercise; MED= Medication; BEHA = Behavioral charge (including lifestyle

égnodification); SELF = Self-management (including problems solving); GC= glycemic control; DR =Diabetes risks; CHD= Coronary heart disease; CAD = Coronary Artery Disease; CHW=Community Health Worker;

31HbA1c = Glycatedhemoglobin; BP =Blood Pressure; LDL = Low-density Lipoprotein Cholesterol; SMS = Short Message Service; BCTs = Behavioral Change Techniques; LEA = Lower Extremity Amputation; PRIDE =

g§3roblem Identification, Researching one's routine, Identifying a management goal, Developing a plan to reach it, Expressing one's reactions and Establishing rewards for making progress; ASE = Attitude-social influence-

34fficacy; CVRF= Cardiovascular Risk Factors; SMS = Short Message System; PA = Physical Activity; EDU = Patient Education; GP= General Practice; RCTs =Randomized controlled trials; CCTS = controlled clinical

35
3érials; HRQoL = Health Related Quality of Life; QoL = Quality of Life; MI = Myocardial Infarction; CAD = Coronary Artery Disease; CABG= Coronary Artery Bypass Graft Surgery; T2DM = Type 2 Diabetes Mellitus; BMI =

37Body Mass Index; HbA1c = Glycatedhemoglobin; BP =Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c = Low-density Lipoprotein

38

3dc-holesterol; DSME = Diabetes Self-management Education; DSM = Diabetes Self-management; TTM= Transtheoretical Model; SCT=Social Cognitive Theory; HBM =Health Belief Model; SAT=Social Action Theory;

jﬁn the educational content: “+”: minor focus; “++”:moderate focus; “+++” major focus;

“ o

=unclear what the intensity of the education was for any topic;

42n the outcomes: arrow up ( “ t 7 ) for improvement, arrow down ( “ | ” ) for reduction; a dash (“-" ) for no change or inconclusive evidence.

43
44
45
46
47

48
10

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

62



Page 63 of 77

©CoO~NOUTA,WNPE

BMJ Open

Table 4. Summary of evidence from quantitative research syntheses

Intervention

Number of systematic
reviews/meta-analysis,

Total participants

First author, Year

Primary Results/findings

Rating the evidence

of effectiveness

Acute Coronary Syndrome Patients

General health education

Six/161,997patients (Goulding
et al.,, 2010 did not given the

total sample size)

Knowledge

91% studies (+)

Ghisi etal., 2014 * Behavior

77%184%165% studies (+)

Psychosocial indicators

43% studies (+)

Mortality

Ml

Revascularizations

0

Brown et al., , 2013 3 Hospitalizations

HRQoL

Withdrawals/drop outs

Healthcare utilization and costs

Total mortality

Ml

CABG

Hospitalisations

HRQoL

63.6% studies (+)

Brown et al., 2011 2 Healthcare costs

40% studies (+)

Withdrawal/drop out

Beliefs

30.08% studies (+)

Goulding et al., 2010 ** | Secondary outcomes

Smoking

Cholesterol level

Some evidence
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> D
O

Fernandez et al., 2007 " BMRiGARRIFisk factor modification

Kotb, Hsieh, & Wells, 2014

52

All-cause hospitalization

All-cause mortality

Smoking cessation

Depression

Systolic blood pressure

Low-density lipoprotein

Anxiety

Psychoeducational

interventions

Six/ 37,883 patients

Barth etal., 2015 "°

Abstinence by self-report or

validated

age 64 of 77

Dickens et al., 2013 %

Depression

Aldcroft et al., 2011 <

Smoking cessation

Physical activity

Huttunen-Lenz et al.,2010

49

Prevalent smoking cessation

Continuous smoking cessation

Total mortality

Barth et al., 2008 2°

Abstinence by self-report or

validated

Smoking status

Barth et al., 2006 2

Abstinence

Smoking status

Secondary prevention

educational interventions

Three/25,154 patients

Devi et al., 2015 >

Mortality

Sufficient evidence

Revascularisation

Total Cholesterol

HDL cholesterol

Triglycerides

HRQOL

All-cause mortality
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Most of the included studies

*)

Some evidence

No Data

46.15% studies (+)

66.67% studies (+)

40.00% studies (+)

4.8% studies (+)

Some evidence

73.3% studies (+)

75% studies (+)

Fasting blood glucose, HbA1c

Page 65 of ({fiuding Internet based BN R GQBRRSion rates
secondary prevention) Auer et al., 2008 27 Reinfarction rates
; Smoking cessation rates
3 Mortality
4
5 Mi
? Clark etal., 2005 >* Quality of life
8
9 - . -
10 Type 2 Diabetes Mellitus Patients
11
1 Choi et al., 2016 HbATc
13 - 5 Gl ic control
14 Saffari et al., 2014 ycemic controi
15
HbA1c
16
17 BP
18
19 Knowledge, psychosocial
20 outcomes and smoking habits
21 General health education | Five/2,319 patients ( Choi et
22 Duke etal., 2009 *° Diabetes complications or health
23 al., 2016; Loveman et al.,
service utilization and cost
24 2008; Zabaleta et al., 2007
25 ) . analysis
26 did not given the total sample
27 size) Diabetic control outcomes
gg Loveman etal., 2008 > Weight
30 Cholesterol or triglycerides
31
32 Zabaleta etal., 2007 /' | HbAlc
33
34 HbA1c
gg Creamer et al., 2016 % HRQoL
37 AEs
38
39 HbA1c
40 Ricci-Cabello et al., 2014 Diabetes knowledge
41 64 -
42 Behaviors
43 —
Clinical outcomes
44
45
46 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Culturally appropriate

health education

Eight/ 20,622 patients (Ricci-
Cabello et al., 2014 and
Gucciardi et al., 2013 did not

given the total sample size)

BM3IOpen i and BP improved in 71%,
59%, and 57% of the studies.
HbA1c

Attridge et al., 2014 2

Knowledge scores

Clinical outcomes

Other outcome measures

Showed neutral effects.

Gucciardi etal., 2013 *°

HbA1c levels

Three of ten studies (+)

Anthropometrics

Three of eleven studies (+)

Physical activity

One of five studies (+)

Diet outcomes

Two of six studies (+)

Nam etal.,, 2012 >

HbA1c level

Hawthorne et al., 2010 */

HbA1c

Knowledge scores

Khunti et al., 2008 51

Knowledge levels

Only one study reporting a

significant improvement

Biomedical outcomes

Only one study reporting a

significant improvement.

Hawthorne et al., 2008 46

HbA1c

Knowledge scores

Other outcome measures

Some evidence

age 66 of 77

Huang et al., 2016 8

HbA1c

BMI

LDL-c and HDL-c

Chen et al., 2015 2

HbA1c

BMI

SBP

DBP

HDL-c
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77 BViARERvel
Lifestyle interventions + Six/10,440 patients ( Huang Terranova et al., 2015 67 Weight
behavioral program et al,, 2016; Pillay et al., 2015 57

b y Pillay et al., 2015 > HbA1c levels
and Ramadas et al., 2011 did i
not given the total sample
Ramadas et al., 2011 °° HbA1c

size)

46.2% studies (+)

Gary etal., 2003 2

Fast blood sugar

Glychemoglobin

HbA1

HbA1c

Weight

Some evidence

Self-management

educational interventions

Nine/19,597 patients (Minet et
al., 2010;Fan et al., 2009 and
Norris et al., 2001 did not

given the total sample size)

Pal et al., 2014 %°

Cardiovascular Risk Factors

Cognitive Outcomes

Behavioral Outcomes

Only one study reporting a

significant improvement.

AEs

No AEs

Vugt et al., 2013 %

Health behaviors

Seven of 13 studies (+)

Clinical outcomes measures

Nine studies (+)

Psychological outcomes

Nine studies (+)

Pal et al., 2013 °

HbA1c

Depression

Quality of life

Weight

Steinsbekk, et al., 2012 %

HbA1c

Main lifestyle outcomes

Main psychosocial outcomes

Minet et al., 2010 >

Glycaemic control

Diabetes knowledge

Overall self-management
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BMIHRRT s

Fan et al., 2009 *

Overall metabolic outcomes

Overall weighted mean effect

sizes

Deakin etal., 2005 >°

Metabolic control ( HbA1c)

Fasting blood glucose levels

Weight

Diabetes knowledge

SBP

Diabetes medication

Norris et al.,, 2002 >°

Total GHb

Norris et al., 2001 >

Knowledge

Self-monitoring of blood glucose

Self-reported dietary habits

Glycemic control

Sufficient evidence

age 68 of 77

Therapeutic education

One/Total sample: Unclear.

Odnoletkova et al., 2014 *°

Cost-effectiveness

Overall high in studies on
prediabetes and varied in

studies on T2DM.

Insufficient evidence

Diabetes complications

Some evidence

Foot health education One/ Total sample: Unclear. Amaeshi, 2012 25 Incidence of LEA
HbA1c
Burke et al., 2011 %’ BP and DBP
Group medical visit One/2,240 patients. SBP

Cholesterol - LDL

Some evidence

Psychoeducational

intervention.

One/1.431 patients.

Alam et al., 2009 2

HbA1c

Psychological status

Some evidence

Interventions aimed at

improving adherence to

Three/ 4,907 patients ( Kai

Lun Gan et al., 2011 did not

Kai Lun Gan et al., 2011

50

Oral hypoglycaemic adherence

Five of seven studies (+)
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Page 69 of A ddicai treatment given the total sample size) Wens et al., 2008 0 B AEErERce General conclusions could Some evidence

not be drawn.

recommendations

Vermeire et al., 2005 o8 HbA1c

Glycaemic control (addition of

exercise to dietary advice)

Dietary advice One/1,467 patients Nield et al., 2007 56 Weight Limited Data Insufficient evidence to

Diabetic micro- and Limited Data determine

P OO~NOUILAWNPE

o

macrovascular diseases

[
-

el
w N

NOTE:

=
I

RCTs =Randomized controlled trials; HRQoL = Health Related Quality of Life; MI = Myocardial Infarction; CABG= Coronary Artery Bypass Graft Surgery; T2DM = Type 2 Diabetes Mellitus; BMI =

2
o o

Body Mass Index; HbA1c = Glycatedhemoglobin; BP = Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c =

e
o~

Low-density Lipoprotein Cholesterol; LEA = Lower Extremity Amputation; Adverse Events = AEs.

=
©

(+): Intervention Group is Significantly Better than Control Group; For example: “91% studies (+)” means 91% studies reported a significant better compared with control group;

B A DOWWWWWWWWWNDNMNNDNDNDNDNDNDIRN
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Appendix 1. Searching Strategies

Items Searching Strategy Results
PubMed
#1 (((CC(((((Acute Coronary Syndrome[MeSH Terms]) OR Myocardial Infarction[MeSH Terms]) OR Angina, 145310
Unstable[MeSH Terms]) OR Coronary Artery Disease[MeSH Terms]) OR Coronary Artery Bypass[MeSH Terms]) OR
Angina Pectoris[MeSH Terms]) OR “Myocardial Infarct*”[Title/Abstract]) OR “Unstable Angina*”[Title/Abstract])
OR “coronary heart diseas*”[Title/Abstract]) OR “Coronary Artery Disease*”[Title/Abstract]) OR "Unstable Angina
Pectori*"[Title/Abstract] Filters: Publication date from 2000/01/01 to 2016/04/31; English
#2 (((((Diabetes Mellitus, Type 2[MeSH Terms]) OR "Type 2 Diabetes Mellitus"[Title/Abstract]) OR "type 2 80218
diabete*"[Title/Abstract]) OR "type ii diabet*"[Title/Abstract]) OR T2DM(Title/Abstract]) OR Adult-Onset Diabetes
Mellitus[Title/Abstract] Filters: Publication date from 2000/01/01 to 2016/04/31; English
#3 #1 OR #2 222103
#4 (((((((Health Education[MeSH Terms]) OR Patient Education as Topic[MeSH Terms]) OR Counseling[MeSH Terms]) 122323
OR Social Support[MeSH Terms]) OR "Community Health Education*"[Title/Abstract]) OR "Educational
Activit*"[Title/Abstract]) OR "Education* intervention*"[Title/Abstract]) OR "Education*
program*"[Title/Abstract] Filters: Publication date from 2000/01/01 to 2016/04/31; English
#5 (((Meta-Analysis [Publication Type]) OR Meta-Analysis as Topic[MeSH Terms]) OR "Systematic 165265
Revie*"[Title/Abstract]) OR "Meta-analys*"[Title/Abstract] Filters: Publication date from 2000/01/01 to
2016/04/31; English
#6 #3 AND #4 AND #5 Filters: Publication date from 2000/01/01 to 2016/04/31; English 54
Cochrane Library
#1 MeSH descriptor: [Acute Coronary Syndrome] explode all trees 1070
#2 MeSH descriptor: [Myocardial Infarction] explode all trees 9450
#3 MeSH descriptor: [Angina, Unstable] explode all trees 1015
#4 MeSH descriptor: [Coronary Artery Disease] explode all trees 3469
#5 MeSH descriptor: [Coronary Artery Bypass] explode all trees 5321
#6 MeSH descriptor: [Angina Pectoris] explode all trees 4240
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1

2

2 #7 "acute coronary syndrome":ti,ab,kw or Unstable Angina*:ti,ab,kw or Myocardial Infarct*:kw or coronary heart 29379
5 diseas*:ti,ab,kw or Coronary Artery Disease*:ti,ab,kw (Word variations have been searched)

6

7 #8 #1 or #2 or #3 or #4 or #5 or #6 or #7 34062
8

9 #9 MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees 10474
10

11 #10 Type 2 Diabetes Mellitus:ti,ab,kw or type ii diabet*:ti,ab,kw or noninsulin dependent:ti,ab,kw or type 2 20935
12

13 diabet*:ti,ab,kw or Adult-Onset Diabetes Mellitus:ti,ab,kw (Word variations have been searched)

14

15 #11 #9 or #10 20937
16

17 #12 #8 or #11 53777
18

19 #13 MeSH descriptor: [Health Education] explode all trees 11291
20 - - - -

21 #14 MeSH descriptor: [Patient Education as Topic] explode all trees 7507
22 - -

23 #15 MeSH descriptor: [Counseling] explode all trees 4026
24 - - — -

o5 #16 MeSH descriptor: [Rehabilitation Nursing] explode all trees 55

g? #17 Education*:ti,ab,kw or Community Health Education:ti,ab,kw or Self-Management*:ti,ab,kw or Cardiac 40078
28 Rehabilitation:ti,ab,kw (Word variations have been searched)

29

30 #18  #13 or #14 or #15 or #16 or #17 42943
31

32 #19 #12 and #18 Publication Year from 2000 to 2016, in Cochrane Reviews (Reviews only) and Other Reviews 120
33

34 #20 Cochrane reviews + other reviews 49 +
35

36 71=120
37

38 Joanna Briggs Institute, Embase, MEDLINE

39

40 #1 Acute Coronary Syndrome.m_titl. 16727
41

42 #2 Myocardial Infarction.m_titl. 151398
43

44 #3 Unstable Angina.m_titl. 6933
45

46 #4 Coronary Artery Disease.m_titl. 54621
47

48 #5 Coronary Artery Bypass.m_titl. 30449
49

50 #6 Angina Pectoris.m_titl. 17997
51 " ;

52 #7 Coronary Heart Disease.m_titl. 35397
53

54 #8 #1 or #2 or #3 or #4 or #5 or #6 305035
55 - - - -

56 #9 Type 2 Diabetes Mellitus.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 64926
57

58

59

60
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#10 "type 2 diabet*".m_titl. 102596
#11 "type ii diabet*".m_titl. 6139
#12 Adult-Onset Diabetes Mellitus.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 307
#13 #9 or #10 or #11 or #12 136982
#14 #8 or #13 439243
#15 Health Education.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 177285
#16 Patient Education.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 185631
#17 Counseling.m_titl. 23527
#18 Social Support.m_titl. 11535
#19 "Education*".m_titl. 247901
#20 #15 or #16 or #17 or #18 or #19 577203
#21 #14 and #20 6480
#22 Systematic Review.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 212014
#23 Meta-Analysis.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 262009
#24 #22 or #23 381113
#25 #21 and #24 288
#26 limit 25 to English and yr="2000 - 2016" 263
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
#1 Tl Acute Coronary Syndrome OR AB Acute Coronary Syndrome 4826
#2 Tl Myocardial Infarction OR AB Myocardial Infarction 24578
#3 Tl Unstable Angina OR AB Unstable Angina 1353
#4 Tl Coronary Artery Disease OR AB Coronary Artery Disease 12930
#5 Tl Coronary Heart Disease OR AB Coronary Heart Disease 12321
#6 #1 OR #2 OR #3 OR #4 OR #5 46436
#7 Tl Type 2 Diabetes Mellitus OR AB Type 2 Diabetes Mellitus 8952
#8 Tl type 2 diabet* OR AB type 2 diabet* 33085
#9 Tl Adult-Onset Diabetes Mellitus OR AB Adult-Onset Diabetes Mellitus 23
#10 #7 OR #8 OR #9 33097
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#11 #6 OR #10 77923
#12 Tl Health Education OR AB Health Education 53415
#13 Tl Patient Education OR AB Patient Education 37789
#14 Tl Counseling OR AB Counseling 17673
#15 Tl Social Support OR AB Social Support 30093
#16 Tl Education* OR AB Education* 188291
#17 #12 OR #13 OR #14 OR #15 OR #16 227269
#18 #11 AND #17 4707
#19 Tl Systematic Review OR AB Systematic Review 48830
#20 Tl Meta-Analysis OR AB Meta-Analysis 28776
#21 #19 OR #20 64611
#22 S18 AND S21 Limiters - Published Date: 20000101-20160431; English Language 129
Web of Science
#1 TS=("Acute Coronary Syndrome*") OR TS=("Myocardial Infarct*") OR TS=("Unstable Angina") OR TS=("Coronary 404699
Artery Disease*") OR TS=("Coronary heart disease*")
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All
years
#2 TS=("Type 2 Diabetes Mellitus") OR TS=("type 2 diabete*") OR TS=("Noninsulin-Dependent Diabete*") OR TS= 103548
("Adult-Onset Diabetes Mellitus")
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All
years
#3 #2 OR #1 495081
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All
years
#H4 TS=("Health Education") OR TS=("Patient Education") 29830
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All
years
#5 #4 AND #3 1290
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Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All

years
#6 TS=("Systematic Review*") OR TS=("Meta-analysis*") 149663

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All

years
#7 (#6 AND #5) AND LANGUAGE: (English) 68

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC

Timespan=2000-2016

Journals@Ovid

#1 Acute Coronary Syndrome.m_titl. 3021
#2 Myocardial Infarction.m_titl. 24269
#3 Unstable Angina.m_titl. 1038
#4 Coronary Artery Disease.m_titl. 10106
#5 Coronary Artery Bypass.m_titl. 6546
#6 Angina Pectoris.m_titl. 1480
#7 Coronary Heart Disease.m_titl. 6487
#8 #1 or #2 or #3 or #4 or #5 or #6 51548
#9 Type 2 Diabetes Mellitus. m_titl. 5097
#10 "type 2 diabet*".m_titl. 26434
#11 "type ii diabet*".m_titl. 980
#12 Adult-Onset Diabetes Mellitus. m_titl. 391
#13 #9 or #10 or #11 or #12 27795
#14 #8 or #13 78792
#15 Health Education. m_titl. 1135
#16 Patient Education. m_titl. 1556
#17 Counseling.m_titl. 5532
#18 Social Support.m_titl. 2667
#19 "Education*".m_titl. 50950
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#20 #15 or #16 or #17 or #18 or #19 58969
#21 #14 and #20 510
#22 Systematic Review.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 117790
#23 Meta-Analysis.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 215069
#24 #22 or #23 282984
#25 #21 and #24 61

#26 limit 26 to yr="2000 - 2016" 58
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13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and

14 implications of key findings; systematic review registration number.

1

1ZINTRODUCTION

17 Rationale 3 | Describe the rationale for the review in the context of what is already known. 5-6
1

19 Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | 6
20 outcomes, and study design (PICOS).

gi METHODS

24 Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide NA
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20 additional studies) in the search and date last searched.

30 search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 6-7
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33 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 8
34 included in the meta-analysis).

3% Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 8-9
3(; for obtaining and confirming data from investigators.

38 Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 8-9
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40 Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 8
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8| Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 8

9 reporting within studies).

1

1 f Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating | 8-10

1', which were pre-specified.

13 RESULTS

15; Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at | 9-11

16 each stage, ideally with a flow diagram.

17 Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and | 9-12

13 provide the citations.

1 D

20 Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 12-13

2-& Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 16-21

g:; intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

24 Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 16-21

g‘f Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 13-16
D

27 Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). NA

28

29 DISCUSSION

30 Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 22,29-30

g-L key groups (e.g., healthcare providers, users, and policy makers).

3;§ Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 4,29-30

34 identified research, reporting bias).

g;? Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 31-32
D

g" FUNDING

3¢ Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the | 32

4 systematic review.

41
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Abstract

Objectives: This umbrella review aimed to identify the current evidence on health education-
related interventions for patients with acute coronary syndrome or type 2 diabetes mellitus;
identify the educational content, delivery methods, intensity, duration and setting required. The
purpose was to provide recommendations for educational interventions for high risk patients with
both acute coronary syndrome and type 2 diabetes mellitus.

Design: Umbrella review of Systematic Reviews and Meta-Analyses.

Setting: Inpatient and post discharge settings.

Participants: Patients with ACS and T2DM.

Data sources: CINAHL, Cochrane Library, Joanna Briggs Institute, Journals@Ovid, EMBase,
Medline, PubMed, and Web of Science databases from January 2000 through May 2016.
Outcomes measures: Clinical outcomes (such as HbA1C), behavioral outcomes (such as
smoking), psychosocial outcomes (such as anxiety) and medical service use.

Results: Fifty-one eligible reviews (15 for ACS and 36 for T2DM) consisting of 1324 relevant
studies involving 288,057 patients (15 papers did not provide the total sample); 30 (58.8%)
reviews were rated as high quality. Nurses only and multidisciplinary teams were the most
frequent professionals to provide education, and most educational interventions were delivered
post-discharge. Face-to-face sessions were the most common delivery formats, and many
education sessions were also delivered by telephone or via web contact. The frequency of
educational sessions was weekly or monthly, and an average of 3.7 topics was covered per
education session. Psychoeducational interventions were generally effective at reducing smoking
and admissions for patients with ACS. Culturally appropriate health education, self-management

educational interventions, group medical visits and psychoeducational interventions were
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generally effective for T2DM patients.

Conclusions: Results indicate that there is a body of current evidence about the efficacy of
health education, its content, and delivery methods for patients with ACS or T2DM. These
results provide recommendations about the content for, and approach to, health education

intervention for these high risk patients.

KEY WORDS: Health Education; Acute Coronary Syndrome; Type 2 Diabetes Mellitus;

Umbrella Review

Strengths and limitations of this review:

e This umbrella review is the first synthesis of systematic reviews or meta-analyses to
consider health education-related interventions for patients with ACS or T2DM.

e These results provide recommendations about the content of a health education
intervention for patients with ACS and T2DM.

e The diversity of the educational interventions seen in the reviews included in this
umbrella review may reflect the uncertainty about the optimal strategy for providing
health education to patients.

e This umbrella review found no reviews focused on patients with ACS and T2DM the
intended target group; instead, all of the systematic reviews and meta-analyses focused on

only one of these two diseases.
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Introduction

Acute coronary syndrome (ACS) is the leading cause of death worldwide. The risk of high
mortality rates relating to ACS is markedly increased after an initial cardiac ischemic event.!"
Globally, 7.2 million (13%) deaths are caused by coronary artery disease (CAD),"™ and it is
estimated that more than 780,000 persons will experience ACS each year in the United States.
Moreover, about 20-25% of patients with ACS reportedly also have diabetes mellitus (DM);
predominantly type 2 diabetes mellitus [T2DM]). " *! Patients with ACS and DM have an
increased risk of adverse outcomes such as death, recurrent myocardial infarction (MI),
readmission, or heart failure during follow up. ' Longer median delay times from symptom

onset to hospital presentation, have been reported among patients with ACS and DM than

patients with ACS alone. !

DM is now considered to confer a risk equivalent to that of CAD for patients for future MI and
cardiovascular mortality. ¥ Mortality was significantly higher among patients with ACS and DM
than among patients with ACS only following either ST segment elevation myocardial infarction
(STEMI) (8.5% [ACS and DM] versus 5.4% [ACS]) or unstable angina/non-STEMI (NSTEMI)
(2.1% [ACS and DM] vs. 1.1% [ACS]).” ACS and T2DM are often associated with high-risk
factors such as low levels of physical exercise, obesity, smoking, and unhealthy diet. ' Some of
these and other risk factors, specifically glycemia, high blood pressure (BP), lipidemia, and

obesity, are frequently addressed by health education interventions. ['”

Health education interventions are comprehensive programs that healthcare providers deliver to
patients aimed at improving patients’ clinical outcomes through the increase and maintenance of
health behaviours.!'" Along with education about, for example, medication adherence, these

programs seek to increase behaviors such as physical exercise and a healthy diet thus reducing
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patient morbidity or mortality. "') Most diabetes education is provided through programs within
outpatient services or physicians’ practices. !'¥ Many recent education programs have been

13-131 \vith diabetes education

designed to meet national or international education standards !
being individualized to consider patients’ existing needs and health conditions. !'®! Patients with
T2DM have reported feelings of hopelessness and fatigue with low levels of self-efficacy, after

. - 1
experiencing an acute coronary episode. "’

Although there are numerous systematic reviews of educational interventions relating to ACS, or
T2DM, an umbrella review providing direction on educational interventions for high risk
patients with both ACS and T2DM is not available, indicating a need to gather the current
evidence and develop an optimal protocol for health education programs for patients with ACS
and T2DM. This umbrella review will examine the best available evidence on health education-
related interventions for patients with ACS or T2DM. We will synthesize these findings to
provide direction for health education-related interventions for high risk patients with both ACS

and T2DM.

An umbrella review is a new method to summarize and synthesize the evidence from multiple
systematic reviews/meta-analyses into one accessible publication. '® Our aim is to
systematically gather, evaluate and organize the current evidence relating the health education
interventions for patients with ACS or T2DM, and proffer recommendations for the scope of
educational content and delivery methods that would be suitable for patients with ACS and

T2DM.

Methods

Data Sources
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This umbrella review performed a literature search to identify systematic reviews and meta-
analyses examining health education-related interventions for patients with ACS or T2DM. The
search strategies are described in Supplementary Annex 1. This umbrella review searched eight
databases for articles published from January 2000 to May 2016: CINAHL, Cochrane Library,
Joanna Briggs Institute, Journals@Ovid, EMBase, Medline, PubMed, and Web of Science. The
search was limited to English language only. The following broad MeSH terms were used: acute
coronary syndrome, angina, unstable; angina pectoris; coronary artery disease; coronary artery
bypass; myocardial infarction; diabetes mellitus, type 2; counseling, health education, patient

education as topic; meta-analysis [publication type]; and meta-analysis as a topic.

Inclusion Criteria

Participants

All participants were diagnosed with ACS or T2DM using valid, established diagnostic criteria.
The diagnostic standards included those described by the American College of Cardiology or
American Heart Association, ™ National Heart Foundation of Australia & Cardiac Society of

(201 oy other associations.

Australia and New Zealand, (190 World Health Organization,
Intervention Types

For this umbrella review, health education-related interventions refer to any planned activities or
programs that include behavior modification, counseling, and teaching interventions. Results
considered for this review included changes in clinical outcomes (including blood pressure
levels, body weight, diabetes complications, HbA1C, lipid levels, mortality rate and physical
activity levels), behavioral outcomes (such as diet, knowledge, self-management skills, self-

efficacy, and smoking), and psychosocial outcomes (such as anxiety, depression, quality of life,

and stress) and medical service use (such as medication use, health care utilization, and cost-
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effectiveness) for patients with ACS or T2DM. These activities or programs included any
educational interventions delivered to patients with ACS or T2DM. The interventions are
delivered in any format, including face-to-face, telephone and group-based or one-on-one, and
the settings include community, hospital and home. The interventions were delivered by nurses
(including diabetes nurse educators), physicians, community health care workers, dietitians, lay
people, rehabilitation therapists, or multidisciplinary teams.

Study Types

Only systematic reviews and meta-analyses were included in this review.

Eligibility Assessment

The title and abstract of all of the retrieved articles were assessed independently by two
reviewers (XL-L, YS) based on the inclusion criteria. All duplicate articles were identified within
EndNote version X7 ' and subsequently excluded. If the information from the titles and
abstract was not clear, the full articles were retrieved. The decision to include an article was
based on an appraisal of the full text of all retrieved articles. Any disagreements during this
process were settled by discussion and, if necessary, consensus was sought with a third reviewer.

We developed an assessment form in which specific reasons for exclusion were detailed.

Assessment of Methodological Quality

The methodological quality and risk of bias were assessed for each of the included publications
using the Assessment of Multiple Systematic Reviews (AMSTAR),**! independently by the same
two reviewers (see Table 1). The AMSTAR is an 11-item tool, with each item provided a score of
1 (specific criterion is met) or 0 (specific criterion is not met, unclear, or not applicable). (2223 An
overall score for the review methodological quality is then calculated as the sum of the

individual item scores: high quality, 8-11; medium quality, 4-7; or low quality, 0-3. ) If the
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required data were not available in the article, the original authors were contacted for more
information. The low quality reviews (AMSTAR scale: 0-3) were excluded in this umbrella

review.

Data Extraction
Data were independently extracted by two reviewers using a predefined data extraction form. For

missing or unclear information, the primary authors were contacted for clarification.

Statistical Presentation of Results from Reviews

All of the results were extracted for each included systematic review or meta-analysis, and the
overall effect estimates are presented in a tabular form. The number of systematic reviews or
meta-analyses that reported the outcome, total sample (from included publications), and
information of health education interventions is also presented in the Tables (Table 2, 3). (241 A
final ‘summary of evidence’ was developed to present the intervention, included study synthesis,
and indication of the findings from the included papers (Table 4). ** This umbrella review
calculated the Corrected Covered Area (CCA) (Appendix 2, 3). The CCA statistic is a measure of
overlap of trials (the repeated inclusion of the same trial in subsequent systematic reviews
included in an umbrella systematic review). A detailed description of the calculation is provided
by the authors who note slight CCA as 0-5%, moderate CCA as 6-10%, high CCA as 11-15% and
very high CCA is more than 15%. [**) The lower the CCA the lower the likelihood of overlap of

trials included in the umbrella review.

Synthesizing the Results and Rating the Evidence for Effectiveness
The statements of evidence were based on a rating scheme to gather and rate the evidence across

the included publications.?® The statements of evidence were based on the following ratin
p g g
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scheme: sufficient evidence, sufficient data to support decisions about the effect of the health
education-related interventions. **! A rating of sufficient evidence in this review is obtained when
systematic reviews or meta-analyses with a large number of included articles or participants
produce a statistically significant result between the health education group and the control
group. ! Some evidence, is a less conclusive finding about the effects of the health education-

related interventions!®!

with statistically significant findings found in only a few included
reviews or studies. Insufficient evidence, refers to not enough evidence to make decisions about
the effects of the health education-related interventions, such as non-significant results between
the health education group and the control group in the included systematic reviews or meta-
analyses. *® Insufficient evidence to determine, refers to not enough pooled data to be able to
determine whether of the health education-related interventions are effective or not based on the

included reviews. (¢

Results

Characteristics of Included reviews

The selection process and number of studies at each step was illustrated as presented in Figure 1.
The database search yielded 692 publications, with removal of 197 duplicates and 371 articles
that did not meet the inclusion criteria, 124 full-text articles were retrieved after applying the

[27-29]

methodological quality rating (AMSTAR scale), and three studies were removed due to low

(30-801 ¢ snducted

scores <3 on the AMSTAR scale. Fifty-one systematic reviews or meta-analyses
between 2001 and 2016 and published in English were included (Figure 1; Tables 1 -3); 15
relating to ACS. The overlap of the trials included in the 15 reviews and meta-analyses related to

ACS was slight (CCA = 2.6%). For the 36 systematic reviews relating to T2DM, the overlap of

trials within these 35 reviews and meta-analyses (one review “”! did not report the included
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studies) was slight (CCA = 2.1%). None of the articles included patients with both ACS and
T2DM. The umbrella review involved a total of 277,493 patients, including 225,034 patients
with coronary heart disease or ACS (one article did not report the total sample) and 52,459
patients with T2DM (16 papers did not report the total sample). The average sample size of
included articles was 8,161 (range, 536—68,556) participants, however, 63 studies related to ACS
and 177 studies related to T2DM, were included in more than one systematic review or meta-
analysis (see Appendix 2 and 3 and CCA statistics). The sample of these studies would therefore
be included more than once. Of the included systematic reviews or meta-analyses, eleven were
published in The Cochrane Library. Nine of the articles described meta-analyses, 29 articles
described systematic reviews, and the remaining 13 articles were described as systematic reviews
and meta-analyses or meta-regressions or narrative reviews.

Electronic database searches were conducted for all systematic reviews or meta-analyses, with an
average of 6 databases searched (range, 2—16). The dates searched ranged widely, from inception
of the database through December 2014. Most of the included reviews were randomized
controlled trials (RCTs), and an average of 25.6 (range, 7—132) studies was included per
systematic review or meta-analyses. Of the total, 818 unique (non-repeated) studies were
included in all of the reviews or meta-analyses, 286 included patients with ACS, and 532
included patients with T2DM (Appendix 2, 3). The included reviews assessed the risk of bias
using the Cochrane risk of bias tool (22 publications), JADA quality score (seven publications),
Joanna Briggs quality assessment tool (two publications), PEDro scale (one publication), RCT
Critical Appraisal Skills Programme (one publication), and the SIGN-50 checklist (one

publication).

Methodological Quality of Included Systematic Reviews and Meta-Analyses
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The methodological quality of the included publications is presented in Table 1. Thirty (58.8%)
publications were classified as high quality (scores 8-11), and 21 (41.2%) publications were
classified as medium quality (scores 4—7). Twenty five (49%) reviews specifically provided an a
priori design, while the use of such a design was unclear for 26 (51%) publications. The
inclusion of other forms of literature (such as grey literature) was described in 18 (35%) reviews.
Only 14 out of 51 (27%) reviews included a table of included and excluded studies. Only 2 (4%)
reviews did not provide a characteristics table of the included papers. The scientific quality of the
included papers was evaluated and documented in 47 (92%) reviews. The scientific quality of the
included studies was used appropriately to formulate conclusions in 47 (92%) reviews. The
methods to combine the results of the included studies were appropriate in 43 (86%) reviews.
Publication bias was assessed in only 19 (37%) reviews. Finally, conflicts of interest were

reported in 47 (92%) reviews.

Characteristics of Health Educational Interventions

The description of the health educational interventions followed the Workgroup for Intervention
Development and Evaluation Research (WIDER) reporting guidelines for behavior change
interventions. ®!! The characteristics of the recipients, setting, delivery methods, intensity,
duration, and educational content of health educational interventions for patients with ACS or
T2DM are summarized in Tables 2 and 3. The delivery strategies for health education included
face-to-face, internet-based, phone-based, videotape, written educational materials, or mixed.
The format included one-on-one (individualized), group, or both. Face-to-face sessions were the
most common delivery formats, and many education sessions were also delivered by
telephone/web contact or individualized counseling. The number of sessions, total contact hours,

and durations varied, and there was limited information about the intensity of health education
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for patients provided. The frequency of educational sessions was weekly or monthly, and an
average of 3.7 topics was covered per education session. Nurses and multidisciplinary teams

were the most frequent educators, and most education programs were delivered post-discharge.

Acute Coronary Syndrome

The educational content for patients with ACS covered cardiovascular risk factors in 8 reviews
(53.33%), psychosocial issues in 8 reviews (53.33%), smoking cessation in 6 reviews (40.00%),
exercise in 5 reviews (33.33%), behavioral change in 5 reviews (33.33%), diet in 4 reviews
(26.67%), self-management in 3 reviews (20.00%), and medication in 1 review (6.67%). Two
reviews only included smoking cessation and cardiovascular risk factors. The most common
3136485156 69] (1 5

educational providers were nurses and a multidisciplinary team. Six studies

40%) described the theoretical approach that underpinned the education intervention.

Type 2 Diabetes Mellitus

The educational content for patients with T2DM included diet in 23 reviews (63.89%),
behavioral change in 21 reviews (58.33%)), self-management in 20 reviews (55.56%), exercise in
17 reviews (47.22%), glycemic control in 16 reviews (44.45%), medication in 13 reviews
(36.11%), psychosocial issues in 9 reviews (25.00%), smoking cessation in 2 reviews (5.56%),
cardiovascular risk factors in 2 reviews (5.56%), and DM risks in one review (2.78%). The most
common providers were dieticians, nurses, and a multidisciplinary team. The number of sessions,
0334349 52:54 6064 67 75-77] (1336

total contact hours, and durations varied. Thirteen reviews

36.11%) described the theoretical approach that underpinned the education intervention.

Effect of Interventions

The outcomes of the included systematic reviews and meta-analyses were summarized in Table

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE
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Patients with Acute Coronary Syndrome

Three major types of health education-related interventions were used for patients with ACS:
general health education (only included general health information), psychoeducational
interventions, and secondary prevention educational interventions (including strategies to
promote a healthy lifestyle, manage medications, and reduce cardiovascular complications) as

well as internet-based interventions.

General Health Education

The findings are based on our synthesis of the findings from 6 systematic reviews, [*7 483031 39701
Overall, there were mixed effects of general health education on behavioral change or clinical
outcomes in patients with ACS. There was some evidence of a positive effect of general health
education on knowledge, behavior, psychosocial indicators, beliefs, and risk factor modification,
but no effects for key clinical outcomes, such as cholesterol level, hospitalization, mortality, MI,
and revascularization. The results for health-related quality of life, healthcare utilization, and
costs were mixed; several reviews reported a significant change, and other reviews reported no
significant change for these outcomes. Only one review focused on telephone-based health
education. There is some evidence that telephone-based health education during cardiac
rehabilitation might improve all-cause hospitalization, anxiety, depression, smoking cessation,

and systolic BP but there is no evidence for improvements in all-cause mortality and reductions

in low-density lipoprotein cholesterol. **!

Psychoeducational Interventions

Strategies for psychoeducational interventions have a specific focus on smoking cessation, and

14
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depression. The findings are based on synthesis of results from six publications, [*! 3364536 ¢9]

There is sufficient evidence that psychoeducational programs are effective at decreasing

smoking, achieving smoking abstinence, and reducing depression. One review reported no effect

(311 ]

on smoking cessation °!! or total mortality ¢,

Secondary Prevention Educational Interventions

The following statements are based on our synthesis of results from three papers. ***' *1 There
is some evidence that secondary prevention educational interventions reduce MI readmission
rates and improve quality of life, but the intervention was ineffective in reducing
revascularization, cholesterol levels, and improving smoking cessation rates. The results are

[34 41

mixed for mortality and re-infarction rates; two reviews I found positive effects on mortality,

while one review **! did not.

Patients with Type 2 Diabetes Mellitus

Ten types of health education-related interventions were used for patients with T2DM: culturally
appropriate health education (tailored to the religious beliefs, culture, literacy, and linguistics of
the geographical area), dietary advice, foot health education, group medical visits (a group
education component taught by health professionals), general health education (only included
general health information), improving compliance with taking medications (e.g., promoting oral
hypoglycemic adherence), lifestyle interventions (specific focus on dietary changes and
increased physical activity, or stress management), psychoeducational interventions and self-
management educational interventions (activities that promote or maintain the behaviors to
manage T2DM often based on the National Standards for Diabetes Self-Management Education
[3)y and therapeutic education (collaborative process needed to modify behavior and more
effectively manage risk factors).

15
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Culturally Appropriate Health Education

[33 42 52-54 58 62 72] Overall. there
2

Findings are based on our synthesis of results from 8 publications.
was some evidence of the effects of culturally appropriate health education on clinical outcomes
for T2DM. There was sufficient evidence that culturally appropriate health education improves
HbA ¢ control and knowledge scores. There is some evidence that physical activity and clinical
outcomes (blood glucose, HbAlc, BP) were improved. There were no data relating to adverse

events during the intervention and follow-up (such as hypoglycemic events and mortality), and

there was insufficient evidence about improvements in quality of life.

General Health Education

The statements are based on our synthesis of results from five papers. *** %7 7! Oyerall, there
were mixed effects of general health education programs on clinical outcomes for T2DM,
including HbA1C, cholesterol level, and triglyceride level. There was some evidence of the
effectiveness of general health education on glycemic control, weight reduction, and some
diabetes control outcomes (HbA1C, diabetes complications). There were no data supporting the
effectiveness of general health education on reduced health service utilization, diabetes

complications, improved knowledge, psychosocial outcomes, or smoking habits.

Lifestyle Interventions

The following statements are based on our synthesis of results from 6 reviews, %+ 2> 71 7277]
Overall, there were mixed effects of the lifestyle interventions on cholesterol level, HbA1C level,
and weight control. There is some evidence that lifestyle interventions or behavioral programs

are effective for blood glucose and BP management, but they were ineffective for reductions in

HbAlc scores "' 7.

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 17 of 147 BMJ Open

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE

Improving Adherence to Medication Regimes
The statements are based on our synthesis of results from three publications. ”” * % There is
some evidence of the effectiveness of improving adherence to taking medications for HbA1C

control including oral hypoglycemic agents.

Self~-Management Educational Interventions

The statements are based on our synthesis of results from 9 reviews, [ 4761 8463676875761 g era]]
there was sufficient evidence of the effects of self-management education interventions on
HbA 1c control, knowledge, lifestyle outcomes, and main psychosocial outcomes. However, there

was insufficient evidence of the benefits of this education intervention on depression, quality of

life, and weight control.

Other Health Education-Related Interventions

Other health education-related interventions for patients with T2DM included therapeutic
education, foot health education, group medical visits, psychoeducational interventions, and
dietary advice. Statements for all of these interventions are based on our synthesis of results from

one review.

There is some evidence that foot health education is effective in reducing the incidence of lower
extremity amputation. ** There is some evidence that group medical visits are effective for
improving HbA 1¢ control and systolic BP management **]. There is also some evidence that

psychoeducational programs are effective for improving HbAlc control and psychological status.

[30]

Finally, there is insufficient evidence that dietary advice improves glycemic and weight control or

. . 63 . . . .
reduces micro- and macrovascular diseases. > There is also insufficient evidence for the cost-
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effectiveness of therapeutic education for patients with T2DM. (¢!

Discussion

This umbrella review identified 51 systematic reviews or meta-analyses (15 for ACS and 36 for
T2DM) that assessed the outcomes of various aspects (such as the duration, contact hours,
educational content, delivery mode) of the delivery of health education-related interventions
relevant to high risk patients with ACS and T2DM. Health education has become an integral part
of the management for people with ACS and T2DM. The most appropriate focus of the education
provided to ACS patients with T2DM remains largely undefined in the literature. For example, it
remains unknown if the focus should be primarily on cardiovascular risk factors, blood glucose
monitoring, or all educational components for patients with both conditions. "° " In addition,
should cardiovascular risk factors be the focus during the acute inpatient stay with other
educational needs such as the smoking cessation occurring within the primary care or outpatient

settings. ' @ 7%

It remains challenging to determine the specific strategy or format that is the most effective
delivery mode for patients with ACS or T2DM. There is very limited evidence to guide clinicians
on the duration, contact hours, educational content, delivery mode, total length, and setting of
health education programs for cardiac patients. °°! For patients with DM, one study reported that
more successful programs were longer than 6 months (longer duration), consisted of greater than
10 contact sessions (high intensity), and were one-on-one sessions with individualized

assessment. (821

Use of Theoretical Orientation to Develop Educational Intervention

For patients with Acute Coronary Syndrome
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Use of theory when designing behavioral change interventions may also influence
effectiveness.!” Health education using a cognitive behavioral strategy is most consistently

(511

effective in changing maladaptive illness beliefs, """ and studies using more than 2 behavioral

change strategies reported significant differences between the intervention and control groups. *"!
In one review, a significant change in smoking cessation was not observed in subgroup analyses
between studies that did or did not report using a theory in intervention planning; °® however,
the authors did not suggest that using a theory in program planning should be disregarded but
reported that examining actual theories or mechanisms underlying health education programs is
required. °® Owing to the considerable overlap between different theories and the detailed
description of the theoretical approach in only approximately 40% of the included papers, it is
difficult to determine the most effective theoretical approach, but many models can be used with
success, such as the health belief model (HBM), social cognitive theory (SCT) and

[314144) oted that some included studies

transtheoretical model (TTM). *°¢7% ™I Three reviews
used behavioural strategies such as goal setting. These strategies were found to be beneficial for

patients with coronary heart disease.

For patients with Type 2 Diabetes Mellitus

Although the theoretical approach underpinning the health education program was not always
described, 13 of the 36 reviews (36.11%) related to T2DM reported the theoretical approach used
in their included studies. The most common theories were SCT (including self-efficacy),
empowerment theories (eg., Empowerment Behavior Change Model, Self-determination and
Autonomy Motivation Theory, Middle-range Theory of Community Empowerment) and TTM.
There is evidence that health education interventions based on a theoretical model are likely to

be effective. ! Vugt et al suggested that self-care education programs should be based on
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theories and that theory-based self-care interventions are more effective than non-theory-based
programs. [7583] Theories could help to specify the key target health behaviors and behavioral
change techniques required to generate the desired outcomes. *! The decision regarding the
theory should be based on the aim of the program and factor for intervention. ! Only one
review reported that a theoretical approach underpinning the health education program is not

303340 46 52 57 60 63 64 67 68 73 75
[ 7 T8 BT reported that

necessary for better outcomes. ’® Fourteen reviews
goal setting was conducted in the included studies. Goal setting by patients, health professionals

or mutually-agreed goals were linked to improved patient outcomes.

Educational Content

For Patients with Acute Coronary Syndrome

Most reviews reported that the educational content of the interventions was comprehensive. The
most common topics, of the average 3.7 topics per education session, were behavioral change,
cardiovascular risk factors management, exercise, psychosocial issues, and smoking cessation.
An underlying principle of health education for patients with ACS is that knowledge is
necessary, but not enough to develop health behaviors and change risk factors. *' % Age,
cognitive factors, environmental factors, and social and economic background are also important
considerations. ! While interventions using a behavioral program, telephone-based content, or
self-care are effective for smoking cessation, there was insufficient evidence to support that any
type of educational program was more efficacious than the others. [69] Psychoeducation, which is
defined as multimodal, educationally based, self-management interventions,31 led to enhanced
physical activity levels within 6—12 months when added to cardiac rehabilitation (CR) and was

[3156

more effective than an exercise program or health education alone. ! Moreover,

psychoeducational interventions were more effective for patients with ACS than other types of
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health education. P!>

For Patients with Type 2 Diabetes Mellitus

The educational content for patients with T2DM focused more on behavioral change, diet,
exercise, glycemic control, medication, and self-management. Health education that was self-
management was more effective for patients with T2DM. *°*”) In addition, based on the current
evidence, the educational content should be culturally sensitive, especially for patients with
T2DM; P #23% culturally appropriate diabetes health education may have a greater impact on
glycemic control and reduce diabetes complications. ') The educational interventions for
patients with T2DM focused primarily on HbA1C, lipid levels, quality of life, and body weight.

HBM and SCT were the most common theories used in the included reviews.

Teaching Strategies and Outcomes

For Patients with Acute Coronary Syndrome

Most reviews reported that the education was provided using multiple teaching methods and in
multiple settings. Nurses and multidisciplinary teams were the most frequent people providing
education, and most education programs were delivered post-discharge. Although face-to-face
sessions were the most common delivery format, many education sessions were also delivered by
telephone or through individualized counseling. Telephone-based health education appeared to
be effective for reducing hospitalizations, systolic BP, smoking rates, depression, and anxiety. ”!
The educational interventions for patients with ACS focused primarily on clinical outcomes

(hospitalization and mortality), modifiable risk factors (BP, low-density lipoprotein levels, and

smoking cessation), and other psychological outcomes (anxiety and depression).

For Patients with Type 2 Diabetes Mellitus

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE
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Mixed health education programs generally included group sessions combined with educator-
facilitated individual sessions, covering basic knowledge and problem-solving skills. These
programs produced greater benefits and larger effect sizes for blood glucose control and
knowledge level in patients with T2DM. *7) In contrast, individual education programs have been
reported as more effective in achieving outcomes than group-based education. This may be
because education programs might be more efficient at addressing personal needs, with greater
participant engagement. " However, one systematic review reported that individual and group

patient education, demonstrated similar outcomes among T2DM patients. [46]

Although face-to-face sessions were the most common delivery format, many education sessions
were also delivered by telephone or individualized counseling. Face-to-face health education
programs were most effective for enhancing blood glucose control and knowledge levels, while
mixed delivery models (face-to-face, phone contact, online or web-based, or video) produced a
moderate effect for knowledge levels. *”! Another review reported that face-to-face health
education programs generated a greater benefit for metabolic control than those delivered using

electronic communication technology. [73]

Nurses (including diabetes nurses educators), community workers, dieticians and
multidisciplinary teams were the most frequent educators, and most of the education programs
were delivered post-discharge. Some reviews indicated that health education programs delivered
by a group of different educators, with some degree of education reinforcement at additional
points of contact, may provide the best results. [** ) However, based on two studies that reported
HbA1C at 12 months, it is indicated that the outcomes in studies with only a diabetes nurse as the
educator also tended to do better than the outcomes in studies with a multidisciplinary team ,
while the biggest effect was seen when a dietician was the only educator. [76] Health education
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programs delivered by one person may focus more on the patient's ability than the educational
content or quality of the health education programs. ") However, no clear conclusion can be

drawn whether having one educator delivering the intervention is best due to few information. ("

Delivery, Timing and Follow up

For Patients with Acute Coronary Syndrome

Most educational sessions were delivered weekly. Few reviews provided information regarding
the duration of education interventions; when the duration was reported, it varied from 4 weeks
to 48 months. These findings suggest that there is a significant gap in the evidence in relation to
the duration, contact hours, educational content, optimal delivery mode, total length, and setting
of health education programs for cardiac patients. °” For patients with ACS, one systematic
review that included 7 studies with a total of 536 participants reported that studies with education
lasting at least 6 months resulted in the most significant changes in the primary outcomes (such
as behavioral change, smoking cessation) *' and that at least 12 months of follow-up is needed
to evaluate the impact of telephone-based education. °* Another review reported that the
intensity of education programs is important for efficacy regarding smoking cessation:
interventions with a very low intensity and brief interventions, do not have a significant effect,
() and programs for smoking cessation among patients with coronary heart disease should

last >1 month. () Most of the reviews were provided for patients with ACS in inpatient settings

[31 36454859

and then within post discharge settings, five reviews 1 did not explicitly state the

settings in which the health education related interventions were provided.

For Patients with Type 2 Diabetes Mellitus

Education sessions were delivered weekly or monthly. Longer health education programs for

T2DM (>6 months) produced larger effects for all primary outcomes (such as HbA1C). 471

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE
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Health education lasting >3 months resulted in the largest effect size compared with health
education of a shorter duration (<3 months). **! For HbA 1C, the effect size at 6 months seemed
to be significantly greater than at 3 and 12 months; in other words, the effect size peaked at 6
months. () In general, health education of a greater intensity (longer duration and more sessions)
was more effective for blood glucose control and knowledge level among patients with T2DM.’
1 Compared with health education programs covering only one topic, programs that included
multiple or mixed educational topics yielded consistently greater benefits in blood glucose
control and knowledge levels. 47 In addition, health education programs combined with specific
behavioral change strategies (such as self-care strategies) seemed more effective than other
programs. ") Health education related interventions were mainly delivered in hospital settings,

primary care settings, diabetes centers or community based settings; although six reviews 2%

867721 did not explicitly state the delivery settings.
p y y g

Recommendations about Health Education Interventions for Patients with ACS and T2DM
These results from included systematic reviews and meta-analyses help to provide
recommendations about the content of a health education intervention for patients with ACS and
T2DM, requiring further evaluation. Future development of educational programs for patients
with ACS and T2DM by health care professionals should consider the needs of people with these

374042701 Based on the results and findings from this umbrella review,

diseases.
recommendations are made in Table 5. The acute life-threatening nature of ACS requires that
increased emphasis should be placed on cardiovascular risk factors in any combined education

program. Both ACS and T2DM have common lifestyle factors such as inactivity and high fat diet

requiring modifications.

Overall Completeness and Applicability of Evidence
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This overview potentially provides an estimate with the lowest level of bias for the impact of
health education-related interventions for patients with ACS or T2DM and could be regarded as
an all-inclusive summary of the current evidence base for health education for these patients.
While this umbrella review identified evidence for each of the types of health education, there
was only a small number of reviews within some categories (such as psychoeducational

3% and dietary advice [**), and these studies were not very informative. This

intervention
umbrella review also found no reviews that systematically analyzed varying doses of health
education; therefore, could not examine the dose-response effects. There was insufficient
information about the evaluated doses (total contact hours and duration of education) to enable
comparison of the benefits of differences in the magnitude of the doses across the different

research. This umbrella review found no reviews focused on patients with ACS and T2DM;

instead, all of the systematic reviews and meta-analyses focused on only one of these diseases.

Quality of the Evidence

The methodological quality of the included systematic reviews and meta-analyses varied. All of
the included reviews or meta-analyses were of moderate to high methodological quality, as
assessed using AMSTAR. However, only 30 (58.8%) systematic reviews or meta-analyses were
rated as high quality and only three (5.9%) systematic reviews or meta-analyses [43 53 69]
adequately met all 11 AMSTAR criteria. This indicates that some of the reviews included in this
umbrella review may have limitations in their design, conduct, and/or reporting that could have

influenced the findings when considered both individually and collectively. ** ¢!

The quality of the primary studies in the included systematic reviews or meta-analyses also
varied. The main sources of bias were inadequate reporting of allocation concealment and

randomization processes, as well as lack of outcome blinding. ** **%° 7" This bias in the
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methodological quality led to lower quality assessments, which varied by results within each
included review. Other reasons for lower methodological quality included heterogeneity in, or
inconsistency of, the effect and imprecise findings. Heterogeneity between studies in this
umbrella review was described in terms of the intervention, participant characteristics and length
of follow-up. Heterogeneity was an important factor indicating the complexity of the health
education interventions. °® The variability in the approaches, tools or scales used to measure
outcomes between the included studies are likely to introduce some heterogeneity. °°! The
heterogeneity of the educational interventions seen in the reviews included in this umbrella
review may reflect the uncertainty about the optimal strategy for providing health education to
patients. ®"! In addition, 240 studies were included more than once in the included reviews and
meta-analyses. However, the overall overlap of studies among reviews and meta-analyses related

ACS and T2DM was slight, CCA of 2.6% and 2.1%, respectively. [*°!

This umbrella review is the first synthesis of systematic reviews or meta-analyses to take a broad
perspective on health education-related interventions for patients with ACS or T2DM. Given that
health education is complex, the biggest challenge for systematic reviews or meta-analyses of
health education is accounting for the potential clinical heterogeneity in health education-related
interventions (content and delivery approaches) and the population of patients who receive health
education. To facilitate comparisons across systematic reviews of health education and the
efficient future update of this umbrella review, future reviews or meta-analyses need high-quality
research and to standardize their design and reporting, including the reporting of included study
characteristics, assessment criteria for risk of bias, outcomes, and methods to synthesize

evidence synthesis.

Conclusions
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For clinicians providing educational interventions to individuals with ACS and T2DM, the
results from this review provide a contemporaneous perspective on current evidence on the
effectiveness of health education (its content, and delivery methods) for this high risk patient
group. The current evidence compiled by this umbrella review supports current international
clinical guidelines, that theoretically-based education interventions lasting 6 months, delivered in
multiple modes (face-to-face, phone contact, online or web-based, or video), and with
individualized education delivered weekly, are more likely to generate positive outcomes. This
review also supports health education- related interventions provided by health professionals,
including nurses and multidisciplinary teams, delivering content including specific clinical
factors for ACS and T2DM (BP, glycemic control, and medication), modifiable risk factors
(unhealthy diet, inactivity, and smoking), and other psychological factors (anxiety and
depression). These health education interventions could be delivered post-discharge, such as
rehabilitation centers, primary care centers, and the community and should be at least 6 months
in duration. The effectiveness of these programs was based on HbA1C levels, knowledge,
psychosocial outcomes, readmission rates, and smoking status rather than clear evidence of
reduced mortality, M1, or short and long-term complications. In addition, psychoeducational
interventions were more effective for patients with ACS, and health education that was culturally
appropriate or taught self-management was more effective for patients with T2DM. We also
found that longer durations and high-intensity health education provided in an individualized
format were more helpful for patients with ACS or T2DM.

The fact that none of the included reviews included patients with both ACS and T2DM indicates
a clear need for further rigorous experimental studies with patients with both diseases. Future

research that includes these aspects of education are likely determine the effectiveness of
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educational interventions focusing on cardiovascular and DM risk factors and complications

within patients with ACS and T2DM.
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1
2
3
4 . . . . .
5 Table 1. Methodological quality assessment of included systematic reviews and meta-analyses
6
7 Systematic Review/ Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 Total
8
9 Meta-analysis score
@ — — -
1 Systematic reviews and meta-analysis involved ACS patients
2
g3 1  Barth Jacob, Daha, &Critchley,  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11
i} [69]
2015
)
]
7 2 Devi et al., 2015 (4l Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes 10
8 L
g 3  Ghisi Abdallah, Grace, CA Yes Yes Yes No Yes Yes Yes Yes No No 7
a Thomas, & Oh, 2014'®"
2
2 4 Kotb, Hsieh, & Wells, 2014 =9 CA Yes Yes Yes No Yes Yes Yes Yes No Yes 8
3
g 5  Brown, Clark, Dalal, Welch, & Yes No Yes CA No Yes Yes Yes Yes NA Yes 7
%} Taylor, 2013 (37]
Z
8 6 Dickens et al., 2013 145] CA Yes Yes CA No Yes Yes Yes Yes Yes Yes 8
]
B 7  Aldcroft, Taylor, Blackstock, & CA No Yes CA NO Yes Yes Yes Yes No Yes 6
3
3 O'Halloran P, 2011 (31
3
3 8 Brown, Clark, Dalal, Welch, & Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes 10
]
8 Taylor, 2011 (70)
3
g 9  Huttunen-lenz, Song, & CA No Yes CA No Yes Yes Yes Yes No No 5
2 Poland, 2010 (5]
3 . )
2 10  Goulding, Furze, & Birks, 2010 Yes Yes Yes CA No Yes Yes Yes Yes No Yes 8
3 [51]
4
g 11 Auer, Gaume, Rodondi, Cornuz, CA Yes Yes CA No No Yes No Yes Yes No 5
z & Ghali, 2008 %!
8
9 12 J. Barth, Critchley, & Bengel, Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 10
B
5 2008 ¥
2 48]
g 13 Fernandezetal., 2007 Yes Yes Yes Yes Yes Yes Yes Yes Yes No No 8
8
5 14  J.Barth, Critchley, & Bengel, CA Yes Yes CA No Yes CA Yes Yes Yes Yes 7
b
3 2006 P
8
9
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1

2

2 15  Clark, Hartling, Vandermeer, & CA Yes Yes CA No Yes Yes Yes Yes Yes Yes
5 McAlister, 2005 (4]

6

;Systematic reviews and meta-analysis involved T2DM patients

3 16  Choi, Davidson, Walker, Lee, & CA Yes Yes No No Yes Yes Yes Yes Yes Yes
1 Palermo, 2016 (40]

2

3 17  Creamer, Attridge, Ramsden, Yes Yes Yes CA No Yes Yes Yes Yes No Yes
i}

5 Cannings-John, & Hawthorne,

? 2016 4

&

q 18  Huangetal., 2016 (55) CA CA Yes CA No Yes Yes Yes Yes Yes Yes
Q 139]

2 19 Chenetal, 2015 CA CA Yes CA No Yes Yes Yes Yes Yes Yes
2

3 20  pillayetal., 2015 71l Yes No Yes Yes No Yes Yes Yes Yes Yes Yes
2

3 21 Terranova, Brakenridge, Lawler, CA CA Yes No Yes Yes Yes Yes Yes Yes Yes
a

z Eakin, & Reeves, 2015 (72]

2

9 22 Attridge, Creamer, Ramsden, Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes
g Cannings-John, & Hawthorne,

g 2014 2

g 23 Odnoletkova et al., 2014 (66} Yes CA Yes CA No No Yes Yes Yes Yes No
8 [67)

2 24 pjletal, 2014 CA Yes Yes Yes No Yes Yes Yes Yes No Yes
8 . (73]

g 25  Ricci-Cabello etal., 2014 Yes CA Yes Yes No Yes Yes Yes Yes Yes Yes
(4}

4 26  Saffari, Ghanizadeh, & Koenig, CA Yes Yes CA No Yes Yes Yes Yes Yes Yes
2

a 2014 74

4 o

g 27  Gucciardi, Chan, Manuel, & CA Yes Yes No No Yes Yes Yes Yes No Yes
g Sidani, 2013 ©°

g 28  paletal, 2013 (68l Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes
b ) ,

g 29 Vugt, Wit, Cleijne, & Snoek, CA Yes Yes CA No Yes Yes Yes NA No Yes
g 20137

g 30  Amaeshi, 2012 (s2] CA CA Yes No No Yes Yes Yes NA No No
b

B 31  Nam, Janson, Stotts, Chesla, & CA CA Yes Yes No Yes Yes Yes Yes Yes Yes
B

)
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32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Kroon, 2012 ¢

Steinsbekk, Rygg, Lisulo, Rise, CA

& Fretheim, 2012 /®)

[38]

Burke et al., 2011 Yes
Kai Lun Gan, Brammer, & Yes
Creedy, 2011 ")

Ramadas, Quek, Chan, & CA
Oldenburg, 2011 77

Hawthorne, Robles, Cannings- Yes

John, & Edwards, 2010 (>4]

Minet, Moller, Vach, Wagner, & Yes

Henriksen, 2010 f61]

Alam, Sturt, Lall, & Winkley, Yes
2009 B

Duke, Colagiuri, & Colagiuri, Yes
2009 *°!

Fan & Sidani, 2009 *”! Yes
Hawthorne, Robles, Cannings- Yes
John, & Edwards, 2008 (53]

Khunti, Camosso-Stefinovic, CA
Carey, Davies, & Stone, 2008

(58]

Loveman, Frampton, & Clegg, Yes
2008 *”

Wens etal., 2008 % CA
Nield et al., 2007 ** Yes
Zabaleta & Forbes, 2007 (79] CA
Deakin, McShane, Cade, & Yes
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Williams, 2005 !

48  Vermeire et al., 2005 (80) Yes Yes Yes CA Yes Yes Yes Yes Yes No Yes 9

49  Gary, Genkinger, Guallar, CA Yes No Yes No Yes Yes No Yes No Yes 6
Peyrot, & Brancati, 2003 49

50  Norris, Lau, Smith, Schmid, & CA No Yes No No Yes Yes Yes CA No No 4
Engelgau, 2002 [65]

51 Norris, Engelgau, & Narayan, CA Yes Yes CA No Yes Yes Yes NA No No 5
2001 ¥

Item 1:“Was an 'a priori' design provided?”; Item 2: “Was there duplicate study selection and data extraction?”; Item 3: “Was a comprehensive
literature search performed?”; Item 4: “Was the status of publication (ie. grey literature) used as an inclusion criterion?”; Item 5: “Was a list of
studies (included and excluded) provided?”; Item 6: “Were the characteristics of the included studies provided?”; Item 7: “Was the scientific
quality of the included studies assessed and documented?”; Item 8: “Was the scientific quality of the included studies used appropriately in
formulating conclusions?”; Item 9: “Were the methods used to combine the findings of studies appropriate?”; Item 10: “Was the likelihood of
publication bias assessed?”; Item 11: “Was the conflict of interest stated?”

CA= Cannot Answer; NA= Not Application;

Source: Shea, B. J., Grimshaw, J. M., Wells, G. A., Boers, M., Andersson, N., Hamel, C., ... & Bouter, L. M. (2007). Development of AMSTAR: a

measurement tool to assess the methodological quality of systematic reviews. BMC Medical Research Methodology, 7(1), 1.
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Table 2. Characteristics and interventions of incluﬁwiﬁ‘igﬂlatic reviews and meta-analysis involved ACS patients
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1(First author,  Primary Studies details Intervention Outcomes Synthesis
Year); objectives n T n T T T i
2 Educational Content Provider Number of session(s), delivery mode, time, setting (Primary outcomes methods
3 Journal To assess
4 ( were bold.)
effect of
5 “~”: No change
6 intervention
7 son...) “1”: Increase
8
“}”: decrease
9
“(Devi etal., Lifestyle Number of All Internet N BEHA (-) Dietitians; exercise Number of session: Strategies: Internet- and mobile Inpatient - Clinical outcomes; Meta-
1015) [44]; changes studies:11 completed  based v CVR O specialists; nurse Weekly or monthly or ~ phone-based intervention, such as settings, post - Cardiovascular risk analysis
:the and trials (12 interventions. 7 DIET () practitioners; unclear; email access, private-messaging discharge, factors; used Review
i -
medicines publications); physiotherapist Total contact hours:  function on the website, one-to-one other - Lifestyle changes; Manager
Hochrane N
EXERCISE (-)
ﬂi_. manageme Types of studies: rehabilitation Unclear. chat facility, a synchronised group - Compliance with software.
ibrary O MED
I nt RCTs; specialists, or did not Duration: From six chat, an online discussion forum, or medication;
& v PSY(-)
Q Total sample: 1,392 describe. weeks to one year. telephone consultations; or video - Healthcare utilization
2] participants. \ SMOKING ©) files; and costs;
g U sELF Format: one-on-one chat sessions; | Adverse intervention
] ask an expert” group chat sessions; offects.
2 Theoretical approach: Unclear.
gBarth, Smoking Number of Psychosocial OBEHA Cardiologist; general Number of session: Strategies: Face to face, telephone Inpatient t Abstinence by Meta-
Pacob, Daha, cessation studies:40 RCTs; smoking Ocvr practitioner physician ~ Weekly or 2-3 times contact, written educational settings, post self-report or analysis
& Critchley, Types of studies: cessation Upiet or study nurse. per week; materials, videotape, booklet or discharge, validated used Review
9 .
@015) [69]; RCTs; interventions OJEXERCISE Total contact hours:  unclear; other Manager
:the Total sample: 7,928 O MED Unclear. Format: One by one counseling; software.
gDOChrane participants. Opsy Duration: From 8 telephone call; group meetings or
a_ibrary v SMOKING weeks to one year. unclear;
g O seLF Theoretical approach: TTM, SCT.
3
8
9
dKotb, Hsieh, Patients’ Number of studies: Telephone- O BEHA Dietitians; exercise Number of session: Strategies: Telephone calls; Unclear, did | All-cause Meta-
2 Wells, outcomes. 26 studies; delivered v CVR specialist; health 3-6 Format: Unclear, did not describe the  not describe hospitalization; analysis
22014) 159]. Types of studies: post- | DIET educators; nurses sessions/telephone format; the setting. 3 used Review
3 ’ = All-cause mortality;
2PloS one RCTs; discharge CJEXERCISE and pharmacists. calls and was greater ~ Theoretical approach: Unclear. | Manager
Depression;
Total sample: 4,081 interventions. O MED than 6 calls in five software.

D N O @
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1
2
3
4
5
3Ghisi, knowledge,
g\bdallah, health
%race, behavior
0]

omas, change,
1Th & h
2oh, 2014) medication
2501; Patient adherence,
HEducation psychosocia
ﬁ _hei
fnd | well-being.
Eounseling
]
7]
2
2
ABrown, Mortality,
gi‘lark, Dalal, morbidity,
aNeIch, & HRQoL and
2l'aylor, 2013) healthcare
337]; costs.
%uropean
3
zJournaI of
Freventive
gCardioIogy
8
3Dickens et Depression
&1, 2013) and
345]; depressive
gPsychosomat symptoms.
gc Medicine

D NG DN

participants.

Number of studies:
42 articles;

Types of studies:
Thirty were
experimental: 23
RCTs and 7 quasi-
experimental; and 11
observational and 1
used a mixed-
methods design.
Total sample: 16,079
participants.

Number of studies:
Twenty-four papers
reporting on 13 RCTs;
Types of studies:
RCTs;

Total sample: 68,556

participants.

Number of studies:
Sixty-two
independent studies.
Types of studies:
RCTs;

Total sample:

17,397.

Any

educational

interventions.

Patient

education.

Psychological

interventions.

Opsy
O SMOKING

OseLF

\ BEHA (+) Nurses (35.7%), a

v CVR (++) multidisciplinary team

o ——
\/ DIET (+++4) (31%), dietitians

(14.3%), and a
v EXERCISE

cardiologist (2.4%).
(++)

N MED (++)
v PSY(++)
v SMOKING (+)

O seLF

OBEHA Nurses or other

v CVR healthcare

ODIET professionals.

LJEXERCISE
O MED
Opsy
O SMOKING

OseLF

N BEHA() Asingle health

Ocvr professional or by a
OpEeT unidisciplinary team
O EXERCISE
O MED
v PSY ()

[1SMOKING

BMJ Q@(ﬁé@ or unclear;

Total contact
hours: 40 mins to
180 mins or unclear;
Duration: 1.5-6

months or unclear.

Number of session:

1-24 or unclear.

Total contact hours:

5-10 minto 3 h as
well as a full day of
education.
Duration: 1-24
month; from daily
education to every 6

months.

Number of session
and Duration: From
a total of 2 visits to a
4-week residential
stay reinforced with
11 months of nurse

led follow-up.

Total contact hours:

Unclear.

Number of session:

14.4 (range, 1-156);

Total contact hours:

Varying from 10 to
240 minutes.

Duration: Unclear.

Strategies: Did not describe the Inpatient

strategies; settings
Format: Group (88.1%) education
was delivered by lectures (40.5%),
group discussions (40.5%), and
question and answer periods (7.1%).
Individual education (88.1%),
including individual counseling (50%),
follow-up telephone contacts (31%)
and home visits (7.1%);

Theoretical approach: Unclear.
Strategies: Face-to-face education Inpatient
sessions, telephone contact and settings, other
interactive use of the Internet;

Format: Group-based sessions,

individualized education and four

utilized a mixture of both sessions;

Theoretical approach: Unclear.

Strategies: Face-to-face sessions, Unclear, did

telephone contact or unclear; not describe.
Format: Group or unclear;

Theoretical approach: Unclear.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

= Anxiety;
1 Smoking cessation,
| Systolic blood

pressure;

= LDL-c.

= Knowledge,
= Behavior;
= Psychosocial

indicators.

= Mortality,

= Non-fatal MI,

= Revascularizations,
= Hospitalizations,

= HRQolL,

= Withdrawals/drop
outs;

= Healthcare utilization
and costs.

| Depression;

= Adverse cardiac
outcomes;

= Ongoing cardiac

symptoms.

Narrative

synthesis

Meta-
analysis
used Review
Manager

software.

Univariate
analyses
using
Comprehens
ive Meta-
Analysis,

multivariate
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1
2

3
4Aldcroft,

5 aylor,

galackstock, & change.

Health

behavior

g>'Halloran P,
D11y 201
0]

Lournal of
?bardiopulmo
3

pary
Irehabilitation
) .
1& Prevention
&Brown, Mortality,
g¥3Iark, Dalal, morbidity,
Q
2Ne|ch, & HRQofL and
2Zraylor, 2011) healthcare

7o)

: The costs.
2
&)och rane

8
i_lbrary

W® WD

BGoulding, Change

z:urze, & maladaptive

d—?airks, 2010) illness.

051]; Journal

i}
gaf Advanced

adursing

D NG DN

Number of studies:
7 trials.

Types of studies:
Six randomized
controlled trials and a
quasi-experimental
trial.

Total sample: 536

participants.

Number of studies:
24 papers reporting
on 13 studies.

Types of studies:
RCTs;

Total sample: 68,556

participants.

Number of studies:
13 studies;

Types of studies:
RCTs;

Total sample:

Unclear.

All
psychoeducat
ional or
behavioral

intervention.

Patient

education.

Interventions
to change
maladaptive

illness beliefs

N SELF ()

O BEHA
N CVR()
UbieT
LJEXERCISE
O MED
v PSY ()
[JSMOKING

O seLF

v BEHA(-)

N CVR()
ODIET

N EXERCISE (-)
v MED

Opsy
O SMOKING

OseLF

v BEHA(-)
Ocvr
Upier
CEXERCISE
OMED

N PSY ()

O SMOKING

BMJ Open

Appropriately trained

health care workers.

Nurse or did not

describe.

Cardiologist, nurse,
psychologist or did

not describe.

Number of session:

Unclear;

Total contact hours:

Unclear;
Duration: 2-12

months.

Number of session
and Duration: two
2 visits to 4 week
residential

11 months of nurse
led folluw up Total
contact hours:

Unclear.

Number of session:

Unclear;

Total contact hours:

Unclear;
Duration: 4 days to
two weeks or

unclear.

Strategies: Did not describe the
strategies;

Format: Group setting, combination
of group and one-on-one education
and one-on-one format only;
Theoretical approach: TTM,
interactionist role theory, Bandura’s
self-efficacy theory, Gordon’s relapse
prevention model and a cognitive

behavioral approach.

Strategies: face-to-face sessions,
telephone contact and interactive use
of the Internet;

Format: Four studies involved group
sessions, five involved individualized
education and three utilized both
session types, with one study
comparing the two approaches;
Theoretical approach: did not

describe.

Strategies: Face-to-face sessions,
telephone contact and written self-
administered;

Format: Unclear;

Theoretical approach: Common

Sense Model, Leventhal’s framework.
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Unclear, did | Smoking rates;

not describe. —
medication use;

= Supplemental
oxygen use;

t Physical activity;

t Nutritional habits.

Post = Total mortality;

discharge, = Cardiovascular

other )
= mortality;

= Non-cardiovascular

mortality;

= Total

cardiovascular (CV)

events;

= Fatal and/or non-

fatal MI;

= Other fatal and/or

non-fatal CV events
Inpatient = Beliefs (or other

settings, post iliness cognition);

discharge, = QoL;

other = Behaviour;
= Anxiety or
depression;

= Psychological

regression
using SPSS
15.0

Meta-
analysis and
narrative

presentation

Meta-
analysis
used Review
Manager

software.

A descriptive
data

synthesis.
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1
2

3
AHuttunen-

5_enz, Song,
6

7& Poland,

010 8L
9

([British
lJournaI of

2
fealth

ZPsychology
L)
i)

I
RAuer,

gbaume,
g?odondi,
Zornuz, &
}hali, 2008)
)

N
2Clrculatlon

LD DO o

Barth,
ritchley, &
BPengel,
B008) 1391 .
8

Orhe
gl)och rane
1

a_ibrary

wes

DO NOOEP®

Smoking

cessation.

Multiple
cardiovascu
lar risk
factors and
all-cause

mortality.

Smoking

cessation.

Number of studies: Psychoeducat

A total of 14 studies ional cardiac

were included. rehabilitation

Types of studies: intervention.
RCTs;

Total sample: 1,792

participants.

Number of studies: In-Hospital

27 articles reporting Multidimensio
26 studies. nal

Types of studies: 16 Interventions
clinical controlled of Secondary
trials and 10 before- Prevention
after studies.

Total sample: 2,467
patients in CCTs and
38, 581 patients in
before-after studies.
Number of studies: Psychosocial
Forty trials; intervention
Types of studies:

RCTs;

Total sample: 7,682

patients.

O seLF
OBEHA Cardiologist, nurse
Ocvr psychologist, or did
Upiet not describe.
LJEXERCISE
OMED
Opsy
v SMOKING (-)
O seLF
O BEHA Cardiac nurses;
Ocvr physician, or did not
v DIET () describe.

N EXERCISE (-)
v MED
N PSY ()
N SMOKING (-)

O seELF

Cardiologist, nurse,
\  BEHA (+++) physician or study

V' CVR (++) nurse.

OpiET
OEXERCISE
O MED
N PSY (+)
v SMOKING

(+++)

BMJ Open

Number of session:

4-20 or unclear.

Total contact hours:

10-720 mins or
unclear.
Duration: 4-29

weeks or unclear.

Number of
session:1-5 or

unclear;

Total contact hours:

30-240mins or
unclear;
Duration: 4 weeks —

12 months.

Number of session:

1-5 or unclear;

Total contact hours:

15 mins - 9 hours.
Duration: within 4
weeks or did not
report on the

duration.

Strategies: Face-to-face counselling,
self-help materials; home visit,
booklet, video and telephone contact.
Format: individual or unclear.
Theoretical approach: Social
learning theory; ASE model; TTM;
Behavioural multicomponent

approach.

Strategies: Written material;
audiotapes; presentations; face-to-
face;

Format: Group or unclear;

Theoretical approach: Unclear.

Strategies: Face to face; information
booklets, audio- or videotapes.
Format: Group sessions or individual
counselling;

Theoretical approach: TTM.
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Inpatient
settings, post
discharge,

other

Inpatient

settings.

Inpatient

settings

wellbeing;

= Modifiable risk

factors; protective
factors.

t Prevalent smoking  Subgroup

. meta-
cessation,

. analysis was
t Continuous

used
smoking cessation,

software.
= Mortality.

| All-cause Stata
mortality; version 9.1.

| Readmission
rates;
= Reinfarction rates.

t Abstinence by Meta-
self-report or analysis
validated. used Review

Manager
software.
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](Fernandez Risk factor

2
:ft al., 2007) modification

441
5

énternational
Tournal of
8Evidence—
9

gﬁased

]Healthcare

BB

xJ. Barth, Smoking
&
gpritchley, &

%engel,

cessation.

[35].

2
22006) ;
3\nnals of
2

?ehavioral

BVvedicine
2
2

9
gCIark, Mortality, Ml

g-lartling,
3/andermeer,
8 McAlister,

®o05) “1L

3
8Anna|s of
Gnternal

Q\/Iedicine
i}

Number of studies:
Seventeen trials;
Types of studies:
randomised, quasi-
RCTs and clustered
trials;

Total sample: 4,725

participants.

Number of studies:
Nineteen trials;
Types of studies:
RCTs;

Total sample: 2,548

patients.

Number of studies:
63 randomized trials;
Types of studies:
RCTs;

Total sample: 21,295

patients.

v SELF(+++)

Brief v BEHA()
structured v CVR 6
intervention. OpieT
LJEXERCISE
O MED

Opsy

O SMOKING

N SELF ()

Psychosocial \' BEHA (+++)
interventions. v CVR (++)
ODIET
O EXERCISE
O MED
Opsy
[JSMOKING
V' SELF (+++)
Secondary OBEHA
prevention Ocvr
programs \ DIET (-)

\' EXERCISE (-)
O MED

N PSY ()
[JSMOKING

OseLF

BMJ Open

Case manager;

dieticians; health
educator; nurses;
psychologist; and

research assistants.

Unclear, did not

describe.

Nurse,
multidisciplinary
team, or did not

describe.

Number of session:
supportive
counselling ranged
from 1 to 7 calls for
the duration of the

study;

Total contact hours:

varied from 10 to 30
mins;

Duration: Unclear.

Number of session:

Unclear;

Total contact hours:

Unclear;

Duration: Unclear.

Number of session:

1-12 or unclear;

Total contact hours:

did not describe.

Duration: 0.75-48

months.

Strategies: Written, visual, audio,
telephone contact;

Format: did not describe;
Theoretical approach: theoretical

behaviour change principles.

Strategies: Face to face, telephone
contact or unclear;
Format: Unclear;

Theoretical approach: Unclear.

Strategies: Face to face, telephone
contact and home visit;

Format: Group and individual or
unclear;

Theoretical approach: Unclear.

Unclear, did

not describe.

Unclear, did

not describe.

Inpatient

settings, post

discharge,

other
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| Smoking;

= Cholesterol level;
= Physical activity;
} Dietary habits;
| Blood sugar

levels;

= BP levels;
| BMI;

= Incidence of
admission.

1 Abstinence;

| Smoking status.

| Mortality,

oM,

= Hospitalization rates.

Cochrane
statistical
package
Review

Manager.

Data
analyses
were carried
outin
Review
Manager

4.2.

Performed
analyses by
using
Review
Manager 4.2
and
Qualitative
Data

Synthesis
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Pagofinet %%king cessation; CVR= Cardiovascular risk factors; PSY =Psychosocial issues (depr&wgﬂ)@&y); DIET =Diet; EXERCISE= Exercise; MED= Medication; BEHA = Behavioral charge (including lifestyle
modification); SELF = Self-management (including problems solving); GC= glycemic control; DR =Diabetes risks; CHD= Coronary heart disease; CAD = Coronary Artery Disease; CHW=Community Health Worker;

;' HbA1c = Glycatedhemoglobin; BP =Blood Pressure; LDL = Low-density Lipoprotein Cholesterol; SMS = Short Message Service; BCTs = Behavioral Change Techniques; LEA = Lower Extremity Amputation; PRIDE =

3 Problem Identification, Researching one's routine, Identifying a management goal, Developing a plan to reach it, Expressing one's reactions and Establishing rewards for making progress; ASE = Attitude-social influence-

g efficacy; CVRF= Cardiovascular Risk Factors; SMS = Short Message System; PA = Physical Activity; EDU = Patient Education; GP= General Practice; RCTs =Randomized controlled trials; CCTS = controlled clinical

6 trials; HRQoL = Health Related Quality of Life; QoL = Quality of Life; MI = Myocardial Infarction; CAD = Coronary Artery Disease; CABG= Coronary Artery Bypass Graft Surgery; BMI = Body Mass Index; HbA1c =

; Glycatedhemoglobin; BP =Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c = Low-density Lipoprotein Cholesterol; TTM=

9 Transtheoretical Model; SCT=Social Cognitive Theory; HBM =Health Belief Model; SAT=Social Action Theory;

1 In the educational content: “+”: minor focus; “++”:moderate focus; “+++” major focus; “-“=unclear what the intensity of the education was for any topic;

“ L 2 w_n

) for reduction; a dash (“~” ) for no change or inconclusive evidence. Primary outcomes were bold.

«T”

In the outcomes: arrow up ( ) for improvement, arrow down (
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BMJ Open
Table 3. Characteristics and interventions of included systematic reviews and meta-analysis involved T2DM patients

Page 46 of 147

4
E(First author,  Primary  Studies details Intervention Outcomes Synthesis
Year); objectives . — . - . — ;
3 Educational Content Provider Number of session(s), delivery mode, time, setting (Primary outcomes  methods
4 Journal (To assess
5 were bold.)
effect of
? interventions =" :No Change
8 on...) “4”: Increase
9
Q “} " decrease
4
i(Choi, Glycemic Number of studies: Diabetes LIBEHA Unclear, did not Number of session: Strategies: Face to face, written Inpatient { HbA1c (glycated STATAversio
gPavidson, effect 53 studies(five in education \' DIET () describe. Unclear; materials; telephone contact and settings, post haemoglobin). n12 and
4Nalker, Lee, English, 48 in intervention. Total contact hours: home visit; discharge, Review
ODRrR
B
ﬂ;& Palermo, Chinese); JEXERCISE Unclear; Format: Unclear; other Manager
72016) [401; Types of studies: Oae Duration: 30-150 minor  Theoretical approach: Unclear. version 5.3
& :
Q’,)iabetes RCTs; O MED unclear.
Research Total sample: Opsy
2 :
2and Clinical Undlear [ SMOKING
FPractice N SELF ()
'aCreamer, successful Number of studies: Culturally N BEHA (=) CHWs, clinical Number of session: one Strategies: Face-to-face; Phone Inpatient { HbA1c, Meta-
3
BAttrldge, outcomes 33; appropriate \ DIET ) pharmacists to ten or unclear; contact; settings, post - HRQoL, analysis
ZRamsden, and to Types of studies: health N dieticians, Total contact hours: Format: group sessions (10 studies), discharge, using the
DR (-) = Adverse events,
%annings— suggest RCTs; education. Nurses, unclear; individual sessions (13) or a other Review
9 v EXERCISE -BP
Glohn, & directions Total sample: 7,453 podiatrists, Duration: from a single combination of both; Manager
OaGc -

$-Iawthorne, for future participants. physiotherapists,  session to 24 months. Theoretical approach: Unclear. BMI, statistical
3 O MED .
§O16) [42]; research. and = Lipid levels, program.
a Opsy

. . psychologists. — diabetes

iabetic
g [J SMOKING oo

edicine complications,
g N SELF (1)
3 = Economic analyses,
8 Mortality and

= Mortality an

9
(4} diabetes knowledge,
4 = Empowerment
2 )
3 = Self-efficacy and
4
B satisfaction.
8 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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B-AA-I-

Z
8
a

Hidtdkg 2201 L&ifical Number of studies: Lifestyle LIBEHA Nurse, B VNUmbBEdT session: Strategies: Unclear; Unclear, did Cardiovascular risk Review
2016) [55]; markers of 17 studies; interventions. N DIET (1) Pharmacist or Unclear; Format: Individual; Group and not describe. factors (such as, Manager
;European cardiovascu  Types of studies: v CVR (1) unclear. Total contact hours: Mixed. - BMI, 51.
3lournal of lar disease RCTs; V EXERCISE 2 Unclear; Theoretical approach: Unclear; } HbA1c,
4 Total sample: Duration: 6 month — 8
nternal Oae - BP,
5 edicine Unclear. years.
éVI U MED | The level of
7 Opsy
8 cholesterol.)
[0 SMOKING
9
[0} v SELF ()
1
2
ZChenetal., Clinical Number of studies: Lifestyle N BEHA (=) Unclear, did not Number of session: Strategies: Unclear; Unclear, did Cardiovascular risk All analyses
42015) 3, markers. 16 studies; intervention. ODIET describe. Monthly; Format: Individual; Group and not describe. factors including were
B
gMetabolism- Types of studies: v CVR ) Total contact hours: Mixed,; } BMI, performed
?Iinical and RCTs; CJEXERCISE Unclear; Theoretical approach: Unclear. | HbAc, using
ngperimental Total sample: per Oac Duration: < 6 months -8 Comprehens
| SBP,DBP, .
7] study ranged from 23 v MED i years. ive Meta-
2 to 2575; O = HDL-c, and LDL-c. Analysis
2 PSY
2 0 statistical
SMOKING
2 J software.
SELF (-
5 ¢)
)
7
gTerranova, Weight loss.  Number of studies: Lifestyle- v BEHA (-) Dietician; Number of session: 1- Strategies and Format: Face-to- Unclear, did | Weight change; Meta-
OBrakenridge, 10 individual studies based-only \ DIEET 6 diabetes 42; face individual or group-based not describe. HbA1 analyses -
- c.
Q_awler, (from 13 papers); intervention. O pRr ) educator; Total contact hours: sessions, or a combination of those. Review
2 -
dEakin, & Types of studies: V EXERCISE 0 general Unclear; One study delivered the intervention Manager
FReeves, RCTs; O physician; Duration: ranged from via the telephone and meta-
GC
%01 5) [72], Total sample: O multidisciplinary 16 weeks to 9 years. Theoretical approach: Unclear. regression
’ MED
GDiabetes ranging from 27 to Opsy team; or analysis -
3 . 5145 participants. nutritionist; stata version
é)besny and [0 SMOKING
Qvletabolism J SELF() nurse.
0
1
Bpi ay et al., c level. umber of studies: ehavioral BEHA (- raine umber of session: rategies: Unclear; npatient - HbA1c; e analysis
Pill | HbAlIc level Number of stud Beh | N (=) T d Number of Strat Uncl | ; Th |
]
[71. . indivi . . . :
Z6015) ; 132; Programs. v DIEET 6 individuals. Unclear; Format: Unclear; settings, post | BML was
Types of studies: Total contact hours: Theoretical approach: Unclear. discharge, conducted
nnals of ] DR
4 For-peerreview onty =tttp:/fbmjopen-bmj-comfsitefaboutfguidetinesxhtmt
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internal RCTs; v EXERCISE (-) B Mighge[#%4140.5 hours; other FaUT 4% ing o 7
medicine Total sample: e ) Duration: 4 or more Bayesian
1 Unclear. V MED I weeks. network
2 model.
3 Opsy
4 [0 SMOKING
5
6 N SELF ()
7
8
gPaI etal., Health Number of studies: Computer- LIBEHA Unclear, did not Number of session: 1-8;  Strategies: Online/web-based; Unclear, did - HRQoL, Meta-
m2014) [67]; status, 20 papers describing based self- OpIET describe. Total contact hours: 10 Phone contact. not describe. | HbA1c analysis
1 s
. cardiovascu 16 studies; management | DR mins - 6 hours; Format: Individual; Group and using
IDiabetes - Death;
$3are lar risk Types of studies: interventions. [JEXERCISE Duration: 8 weeks — 12 Mixed. Review
| Cognitions,
a1 factors, and RCTs; dGe months; Theoretical approach: TTM, social 9 Manager
L) )
& QolL. Total sample: 3,578 OMED ecological theory, SCT, and self- behaviors, software or
T participants. Opsy determination theory. — Social support, narrative
& )
q [J SMOKING | Cardiovascular risk ~ Ppresentatio.
a V' SELF factors,
2
2 = Complications,
2 = Emotional outcomes,
2
g = Hypoglycemia,
8 = Adverse effects,
2
a2 = CE and ecfonomic
2 data.
€]
ZRicci- Knowledge, Number of studies: DSM LIBEHA Dietitian; Nurse; Number of session: Strategies: Face-to-face; Post — Diabetes Meta-
%abello et behaviors Thirty-seven studies; educational N DIET(+++) Psychologist; 13.1; Telecommunication; Both. discharge, knowledge; analyses
3
@'-' 2014)[73]; and clinical Types of studies: programs. DR Physician; Total contact hours: Format: One on one; Group and other - Self-management; and bivariate
MC outcomes. Almost two thirds of Research team 0.25-180 hours; Mixed. meta-
? V' EXERCISE = Behaviors;
endocrine the studies were i+ or staff; Duration: 0.25-48 Theoretical approach: Unclear. regression
( ) = Clinical outcomes;
' o .
81|sorders RCTs, 27% studies N GC(+++4) months. were
. { Glycated
were Quasi- conducted
N MED(++) _
experimental design. hemoglobin; with Stata,
v PSY(++ -
Total sample: ) — Cost-effectiveness version 12.0.
[0 SMOKING .
Unclear. analysis.
USELF
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Page49of 147 BMJIOpen
(Saffari, Glycemic Number of studies: An v BEHA(-) Unclear, did not Number of session: Strategies: SMS: sending and Inpatient t Glycemic control. Comprehens
]Ghanizadeh, control. 10; educational ODIET describe. Weekly; or 2 messages receiving data. Receive data through settings, post ive Meta-
2
:f( Koenig, Types of studies: intervention DR daily or unclear; text-messaging by patients only. discharge, analysis
%o14) [74]; RCTs; using SMS. CJEXERCISE Total contact hours: Used a website along with SMS; other Software
gDrimary Care Total sample: 960 NIl 8 Unclear. Format: Unclear; Version 2.0.
iabetes patients. v MED 0 Duration: 3 months — 1 Theoretical approach: Unclear.
8 year
O
9 PSY
0] [J SMOKING
1 OsELF
2
K
1
)
ﬂ§0c|no|etkova Cost- Number of studies: Therapeutic N BEHA(-) General Number of session: ~ Strategies: Face-to-face or unclear; Inhospital or - CE. Incremental
Ftal., 2014) effectivenes  Seventeen studies; education. ODIET physician; 16: Format: individual and group unclear. Cost-
gﬁe]; Journal s (CE). Types of studies: Opr nutritionists or Total contact hours: lessons; Effectivenes
Qb Diabetes & RCTs; JEXERCISE unclear. Unclear; Theoretical approach: Unclear. s Ratio.
i\/letabolism Total sample: [micle; Duration: Unclear.
3 Unclear. O MED
2 Upsy
8 [0 SMOKING
)
i N SELF ()
2
]
0
HAttridge, HbAlc level, Number of studies: 'Culturally N BEHA (-) CHWs; Number of session: one Strategies: Inpatient | HbA1c; Meta-
2
é)reamer, Knowledge 33 trials; appropriate \ DIEET 6 dieticians; session to 24 months; Format: Group intervention method, settings, post - HRQoL: analyses
BRamsden, and clinical Types of studies: health O DR exercise Total contact hours: one-to-one sessions and a mixture of discharge, used
= Adverse events;
%annings- outcomes. RCTs and quasi- education. physiologists; lay ~ Unclear; the two methods. Or a purely other Review
8 \' EXERCISE (-) ~ Mortaiiy;
3John, & RCTs; J workers; nurses; Duration: The median interactive patient-centred method. ' Manager
GC (-) - faatione:
8—Iawthorne, Total sample: 7453 podiatrists; and duration of interventions Theoretical approach: Complications; software.
9 O MED . )
6014) [33]; participants. psychologists;. was six months. empowerment theories; behaviour —Satisfaction; 1
Opsy ) .
A'he change theories, TTM of behaviour Empowerment;
2 v SMOKING (-)
change and SCT. . .
é:ochrane t Self-efficacy;
OseLF
4_ibrary = Attitude; knowledge;
8
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BMJIOpen 8P Page 50 0f 147
=BMI;
L ¥ Lipid level
ipid levels;
2
3 —Health economics.
4
5
éVugt, Wit, Health Number of studies: BCTs are N BEHA (=) Health care Number of session: 6 Strategies: Online/web-based; Post — Health behavior Unclear.
Lleijne, & outcomes. 13 studies; being used in ODIET professional. weekly sessions or Format: Unclear; discharge change,
%noek, 2013) Types of studies: online self- Opr unclear; Theoretical approach: self-efficacy - Psychological well-
d75] ; Journal RCTs; management O EXERCISE Total contact hours: theory, social support theory, TTM, being;
1 Total sample: 3813 interventions Unclear; SCT, social-ecological model, and
ff Medical P ; Elcle ’ ’ 9 ' = Clinical parameters.
Bntemet patients. O MED Duration: Unclear. cognitive behavioral therapy.
4Research Opsy
B
[J SMOKING
(0]
T v SELF ()
&
]
@AGucciardi, HbAlc Number of studies: DSME LIBEHA Dietitians (n = Number of session: Low  Strategies: Face-to-face(n = 13/13); Inpatient = HbA1c levels, Arecently
?bhan, level,physic Thirteen studies; interventions. v DIET (+++); 7/13); Intensity: <10 education Written Literature: (e.g., handbook) (n settings, post - Anthropometrics described
2 )
anuel, & al activit Types of studies: Multidisciplinar sessions (n = 7); High = 4/13);Telephone(n = 4/13);Audio- discharge method.
el y yp ODR plinary (n=7); Hig ):Telephone( ) 9 - Physical activity;
Bidani, 2013)  and diet RCTs and v EXERCISE Team (n = 7/13); Intensity: =2 10 education Visual(n = 1/13);
a = Diet outcomes.
852]; Patient outcomes. comparative studies; (+44); Nurse (n = 5/13);  sessions (n = 6); Format: One-on-one: (n =
Zducation Total sample: Oce Community Peer  Total contact hours: 11/13);Group (n = 9/13);
énd Unclear. v MED *): Worker (n = Unclear; Theoretical approach: SAT;
i 3/13). Duration: < 6 months (n Empowerment Behavior Change
Bounseling v PsYy (+)
3 =7/13); =6months (n = Model; modification theories;
] [0 SMOKING
6/13). Pharmaceutical Care Model;
3 Y SELF (++). _
3 Behavior Change Theory;
5 PATHWAYS Program; Symptom-
g Focused Management Model;
8 Motivational interviewing.
'aPal etal., Health Number of studies: Computer- LIBEHA Nurse or other Number of session: Strategies: Online/web-based; Inpatient - HRQoL; Formal
0
£013) [68]; status and 16 studies; based v DIET (-) healthcare Unclear; phone contact settings, post - Death from any meta-
the HRQoL. Types of studies: diabetes self- Obr professionals. Total contact hours: Format: Unclear; discharge, cause: analyses
3 . . ; . ’
Zpochrane RCTs; management v EXERCISE 6 Unclear; Theoretical approach: Unclear. other | HbA1e: and
5_. Total sample: 3,578 intervention. Duration: One session — narrative
ibrary v GC ()
_.6 | + ] lat-4- J [l H ) + et d- ) ] + =l [ |y ]
FOTPEeEEerTeview oy =1t 7/0mMjopem o m-cCoOMmrsiteran Ot trguta e neES XTI
50



FOr peer review only - hittp://bmjepen.omj.com/site/about/guidelines. xntml

51

Fage ol ol 147 participants. N MED (-) BIVig MR - Cogpnitions; synthesis.
v Psy (-) = Behaviours;
;' [J SMOKING =Social support;
3 UsELF —Biological markers;
4
= Complications.
5 p
6
7
éNam, Glycemic Number of studies: Diabetes LIBEHA Nurses (36%), Number of session: 1 Strategies: Teaching or counseling; Inpatient | HbA1c level. Meta-
Qlanson, control. 12 RCTs; educational \/ DIET (-) dieticians (36%), month or less; 1to 3 home-based support; and visual aids. settings, post analysis.
ﬂgtotts, Types of studies: interventions O diabetes months; and 12 months; Format: group education or a discharge,
DR
1
fhesla, & RCTs; (no drug v EXERCISE ) educators (5%), Total contact hours: combination of group education and other
$(roon, 2012 Total sample: 1,495 intervention). other most studies did not individual counseling; or only
v GC ()
262]; Journal participants. J MED 4 professionals describe, or from 1 individual counseling;
Q)f (9%) and session to more than 30 Theoretical approach: Unclear.
1 v PSY ()
. nonprofessional hours;
af)ardlovascul ] SMOKING
. staff (14%). Duration: from 1 session
G Nursing J
[} SELF () to 12 months, frequency:
2 1 session to 25 weekly or
2
] biweekly education.
'aSteinsbekk, Clinical, Number of studies: Group-based Did not describe Community Number of session and Strategies: Face to face; Inpatient | HbA1c, Meta-
3
é?ygg, Lisulo, lifestyle and 21 studies (26 education. the content of the workers; Total contact hours: Format: 5 to 8 participants group to settings, post I Lifestyl ¢ analysis
ifestyle outcomes,
Rise, & psychosocia  publications). intervention. dietician; lay 30 hours over 2.5 months, 40 patients group. discharge, using
Diabetes
a:retheim, | outcomes. Types of studies: health advisors 52 hours over one Theoretical approach: other ! Review
]
@012) (7el. RCTs; nurse and year,and 36 hours or empowerment model and the knowledge, manager v5.
:%MC Health Total sample: 2,833 nutritionist. 96 hours over 6 months. discovery learning theory, the SCT t Self-management
] - . . ) )
:§ervices participants. Duration: Six months to and the social ecological theory, the skills,
a?esearch two years. self-efficacy and self-management t Psychosocial
3 theories and operant reinforcement
8 outcomes,
3 theory.
{ Mortality rate,
8
9 | BMmI,
0
4 { Blood pressure;
2
3 { Lipid profile.
A
‘(Amaeshi, Increasing Number of studies: Foot health Food care. Podiatrist, Number of session: Strategies: Face to face; Unclear, did | LEA; Narrative
8
B
7
8
A



2012) 4L good foot 8 studies; education: psychotogist or D VAR ET Format: In three of the studies, not describe. } Self-care.

Podiatry Now health Types of studies: unclear. Total contact hours: educational interventions were
1 practices RCT or clinical between 15min and 14 delivered to the participants in
2 that will controlled trial (CCT); hours; groups, while the other five provided
3
4 ultimately Total sample: Duration: 3-30 months. individualized (one-to-one) foot-care

reduce . nclear. education to the participants;

5 d LEA Uncl ducation to th: icipant
6
7 Theoretical approach: Unclear.
8Kai Lun Oral Number of studies: Educational v BEHA(-) Nurses; Number of session: 1-12  Strategies: Face to face; Inpatient | HbA1c, Narrative
%an, hypoglycae Seven studies; interventions. \ DIET 6 pharmacists; or unclear; Format: Group and individual; settings, post . summary
0 = Medication

Brammer, & mic Types of studies: other skilled Total contact hours: 2.5 Theoretical approach: Unclear. discharge, form.

T ODR adherence;
I)reedy, adherence. RCTs; N healthcare hours or unclear; other
k] EXERCISE (-) | Blood glucose;
42011) [57]; Total sample: professionals. Duration: 4-12 months.

v GC ()
Unclear. = Tablet count;
5JBI Library of ’ v MED
0] omat ) - Medication
ystematic
£eviews v psy ¢ containers;
] [ SMOKING - Diabetes
7] .
2 V' SELF ) complications;
2 - Health service
3 utilization
2 .
RBurke et al., HbAlc Number of studies: Group N BEHA (=) Dndocrinologists Number of session: 1-4 Strategies: Face to face; Inpatient | HbA1c; Meta-
38, level,BP. 11 RCTs and 4 medical visits. ; DM nurse; or unclear; Format: Group and individual; settings, post analysis.
%011) ; : v DIET () ; ; ; P ’ 98, p - Systolic and y
R8I Database quasi-experimental Opr family physician; Total contact hours: 2-4 Theoretical approach: Unclear. discharge, diastolic BP;
. trials; nutritionist and hours or unclear; other

of Systematic JEXERCISE — LDL measurements.
Reviews and Types of studies: J ac 0 rehab therapist. Duration: One session to
3mplementati RCTs and quasi- J MED (_) 2 years.
3 n Reports experimental trials;
gnree Opsy

3 Total sample: 2,240

[J SMOKING

8 patients.

3 N SELF ()

8

9
@Ramadas, HbAlc level.  Number of studies: Web-based v BEHA(-) Dietician; Number of session: Strategies: E-mail and SMS Inpatient - Self-monitoring Not
Z}uek, Chan, 13 different studies; behavioural v DIET () endocrinologist; Unclear; technologies that were commonly settings, post blood sugar, statistically
f Oldenburg, Types of studies: interventions. Opr physicians; Total contact hours: used together with the websites to discharge, - Weight-loss combined

[l RCTs and quasi- researchers or Unclear; reinforce the intervention, and other and re-
%o11)t"; q O EXERCISE ’ : - Dietary behaviour,
experimental studies; research staff Duration: ranged Website, print material. analyzed;
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MatareraOT 147 Total sample: v GC () members and D Vbt and 52 Format: Unclear; - Physical activity.

Journal of Unclear. v\ MED 6 study nurse. weeks, with an average of ~ Theoretical approach: Wagner's
IMedical Opsy 27.2 + 18.3 weeks. Chronic Care Model; Self-efficacy
%nformatics ] SMOKING theory/Social support theory; TTM;
4 V SELF i HBM; SCT.
5
6
/(Minet, Glycaemic Number of studies: Self-care N BEHA (=) Case nurse Number of session: 3- Strategies: Face to face; home visit; Inpatient | HbA1c. Meta-
8
d\/loller, Vach, control. Forty-seven studies; management ODIET manager; group 26; phone calls; settings, post analyses
(WVagner, & Types of studies: interventions. O DR facilitator; nurse Total contact hours: Format: Group and individual; discharge, and meta-
]Henriksen, RCTs; JEXERCISE educator; Unclear; Theoretical approach: Unclear. other regression
010) [61]; Total sample: Oae multidisciplinary Duration: 4 weeks to 4 used Stata's
%’atient Unclear. O MED team; years. meta
gEducation Opsy physiologist; command.
Iand [ SMOKING physician; peer
gjounseling v SELF (- @ "

researcher; and

Q
2 pharmacist.
2
gHawthorne, Effects of Number of studies: Culturally LJBEHA Exercise Number of session: Strategies: Face to face; visual Inpatient -Qol; Meta -
&obles, culturally 10 trials; appropriate v DIET (-) physiologists; Unclear; aids, leaflets and teaching materials; settings, post | HbA1c: analysis
BCannings- appropriate Types of studies: health Opr dieticians; Total contact hours: Format: group approach, one-to-one discharge, BP using the

ohn, & health RCTs; education . diabetes nurses; Unclear; interviews and a mixed approach; other Review

\ EXERCISE (-)
Knowledge;
%dwards, education Total sample: 1603 Oac link workers, and  Duration: one session to  Theoretical approach: SAT, ! d Manager
]
@010) [54]; patients. O MED podiatrists. 12 months; Empowerment Behaviour Change - BMI; and
J%Diabetic Opsy Model, SCT, Management model and { Lipid levels, narrative
2 ) .
JMedicine ] SMOKING the Theory of Planned Behaviour. — Diabetic review.
3 N SELF (-) complications,
8
8 = Mortality rates,
3 . o
8 hospital admissions,
9 hypoglycaemia.
QFan & Knowledge, Number of studies: DSME v BEHA (-) Unclear, did not Number of session: 10 Strategies: Online/web-based (4%); Inpatient 1 Diabetes Comprehens
1
4Sldanl, 2009)  self 50 studies; intervention: ODIET describe. (range 1 to 28); video (2%); face-to-face (60%); settings, post knowledge, ive Meta
347]; manageme Types of studies: O DR Total contact hours: 17 phone contact (4%); Mixed (30%). discharge, Analysis
t Self-management

gianadian nt RCTs; CJEXERCISE contact hours (range 1 to Format: One-on-one (32%); Group other (version

44

behaviours;
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Journal of behaviours  Total sample: OGc BfV‘bé);QM‘é'Me%); 11-20 (40%); Mixed (28%). I HbAfc, Page S#opf 147
Diabetes and Unclear. 0 MED (21%); > 20 (33%); Theoretical approach: Unclear.

1 metabolic v PSY () Duration: 22 weeks
2
3 control. ] SMOKING (range 1to 48); < 8
4 V' SELF () weeks (26%); 924
g weeks (37%); > 24 weeks
7 (37%).
Q
QDuke, Metabolic Number of studies: Individual N BEHA () Diabetes Number of session: 1-6; Strategies: Face to face; telephone; Inpatient = HbA1c; Meta-
9
ﬂPoIagiuri, & control, Nine studies; patient ODIET educators and Total contact hours: 20 Format: Individual; settings - Diabetes analysis.

olagiuri, iabetes ypes of studies: education. ieticians. min — 7 hours; eoretical approach: Unclear. o
Icolagiuri diab T f studi d i Opr dietici in—7h Th ical h: Uncl
2 complications;

46 . f -
32009)[ ]; knowledge RCTs; v EXERCISE () Duration: 4 weeks — 1 — Health service
and Total sample: 1,359 year.
i—he v GC () utilisation and health
psychosocia  participants.

é:ochrane O MED care costs;

. | outcomes.
Library v PSY () - Psychosocial
&

outcomes;

Q [0 SMOKING
Q OsELF — Diabetes knowledge;
2
2 patient self-care
3 behaviours;
2 )
5 = Physical measures;
a metabolic.
7
gAlam, Sturt, Glycaemic Number of studies: Psycho- N BEHA (-) Generalists; Number of session: 1- Strategies: Face to face; telephone Inpatient | HbAIc; Meta-

all, & control and 35 trials; educational psychological 16; calls; settings, other analysis.
g DDiET Y 9 9 | Psychological y
Q/\linkley, psychologic Types of studies: Interventions. O DR specialists; or Total contact hours: 20 Format: group format; a single
3 distress.
2009) [SO]; al status. RCTs; JEXERCISE did not report the ~ min — 28 hours; format and used a combination;
gbatient Total sample: 1431 Oae specialist Duration: about 13.7 Theoretical approach: TTM;
sEducation patients. O MED (£11.06) weeks. motivational interviewing;
Bind v PSY ()
3 )
8Counsellng [0 SMOKING
9 O seLF
0
1
2
--gKhunti, Knowledge Number of studies: Any LIBEHA Unclear, did not Number of session: Strategies: Face to face; Unclear, did = Knowledge; Unclear.
gCamosso- and nine studies; educational \/ DIET describe. Unclear; Format: Group and individual; not describe. - Psychological and
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FSdldfowtyY OT ldtofedical Types of studies: intervention. DR B IVidtaltbatdct hours: Theoretical approach: Unclear. biomedical outcome
Carey, RCTs and RCT was O EXERCISE Unclear; measures.
IDavies, & followed by a before- Occ Duration: 3- 12 months.
2Stone, 2008) and-after study; OMED
A% Diabetic Total sample: 1004 Opsy
5 patients. [J SMOKING
é\/ledlcme
U sELF
7
8
9
0]
]SLoveman, Number of studies: Educational N BEHA (++) Community Number of session: Two  Strategies: Face to face; Inpatient - Diabetic control Narrative
Zrampton, & Twenty-one published  interventions. Y DIET (+++) workers; to four intensive Format: Group and individual, settings, post outcomes; review
})Iegg, 2008) s. trials; Opr diabetes education of 1.5 to 2 Theoretical approach: cognitive- discharge, — Diabetic end-points;
60], Types of studies: research hours followed up with behavioural strategies; pedagogical other
&) Heatn P v EXERCISE P gies; pecagog - QoL and cognitive
ﬁTechnoIogy RCTs and CCTs; technician; additional education at, 3 principle.
T (+++) measures.
Total sample: diabetes nurse, and 6 months;
Bssessment V' GC (++4)
9 Unclear. dieticians; Total contact hours and
OMED
g educationalist; Duration: about 150 mins
Opsy
medical over a 6-month or 61 to
2
[0 SMOKING
3 students; 52 hours over one year.
2 V' SELF (+++)
3 nurses;
%] pharmacists;
Y4 physician, or
2
hysician
o] phy:
€] assistant.
2P
Wens et al., Number of studies: Interventions N BEHA (-) Diabetes Number of session: Strategies: Face-to-face; telephone; Inpatient — Adherence; Cochrane
3008) [78]; 8 studies; aimed at v DET () educator; nurse Unclear; Format: face-to-face; group based settings, post - HbA1c; Review
3 Types of studies: improvin or did not Total contact hours: and telemedicine; discharge Manager
é)iabetes P ’ P 9 Upr ’ ’ ge. - Blood glucose. 9
BResearch RCTs and controlling adherence to v EXERCISE 0 describe. Unclear; Theoretical approach: Unclear. other software.
zand Clinical before and after medical J Duration: ~ 9 months or
GC ()
QDractice studies. treatment. ¢ vED o unclear.
Total sample: 772
) Upsy
patients.
[0 SMOKING
v SELF (-)
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Page SGRiET

(Hawthorne, HbAlc level,  Number of studies: Culturally v BEHA (-) Dieticians, B IVhimdBdf session: Strategies: Face-to-face; booklet; Inpatient | HbA1c
Robles, Knowledge A total of 11 trials; appropriate \ DIET ) diabetes nurses, Unclear; Format: Group intervention method; settings, post 'k led presentation
nowledge scores
ICannings- and clinical Types of studies: (or adapted) O pr exercise Total contact hours: one to one interviews; mixture of the discharge, and meta-
2 . . . . — Other outcome .
3;John, & outcomes. RCTs; health V EXERCISE 2 physiologists; Unclear; two methods; purely interactive other analysis.
4£dwards, Total sample: 1,603 education. J link workers; Duration: one session to patient-centred method; semi- measures
GC (-)
Ekoog) [53]; patients. podiatrists; 12 months. structured didactic format and
6 O MED
7The - psychologist and combination of the 2 approaches.
PSY
&)ochrane and non- Theoretical approach: SAT;
9 N SMOKING (-)
d_ibrary professional link Empowerment Behaviour Change
O
worker. odel; Behaviour Change Theory;
1 SELF k Model; Behaviour Ch Th
2 SCT, Management Model and the
i Theory of Planned Behaviour.
Nield et al., Metablic Number of studies: Dietary LIBEHA exercise Number of session: 1- Strategies: Face-to-face; Inpatient - Weight; Meta-
ght;
. control. articles trials); advice. DIET physiologist; ; ormat: Group and individual; settings, post - D : analysis.
007) 3L trol 36 articles (18 trial dvi v hysiologi 12 Format: G d individual i Diabetic lysi
T
@rhe Types of studies: Opr dietitian; group Total contact hours: 20 Theoretical approach: Unclear. discharge, complications;
gt:ochrane RCTs; CJEXERCISE facilitator; min-22 hours; other - HbA1c:
Jibrary Total sample: 1,467 OGe nutritionist; Duration: 11 weeks —
= QoL;
participants. nurse educator; months or unclear.
2 ici O MED d 6 h |
= Medication use;
3 Opsy and physician.
2 = Cardiovascular
] [0 SMOKING
8 O SELF disease risk;
2
2
Zabaleta & Clinical Number of studies: Structured N BEHA (- Diabetes nurse Number of session: 4-6 Strategies: Face to face; Post -=HbA1c. A tabulative
¢)
q:orbes, effectivenes 21 studies; group \ DIET 6 educator; or unclear; Format: Group; discharge. synthesis.
K
[7el. S. Types of studies: diabetes ] physician's Total contact hours: 6- Theoretical approach: Unclear.
F007)" DR
%ritish Controlled trials; education. \/ EXERCISE (1) assistant; and 12 hours or unclear;
3ournal of Total sample: J physicians; Duration: 1-6 months or
GC (-)
&ommunit Unclear. unclear.
y O MED
3
ursin
glreng v PSY ()
9
[0 SMOKING
0
1 OseLF
2
]
4
8
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Ho&dkin? 7 OT étifical, Number of studies: Group-based  Did not describe Health B IVhimdBdf session: Strategies: Unclear; Inpatient | Metabolic control; Summarized
McShane, lifestyle and 14 publications, educational the content of the professionals, Unclear; Format: Group; settings, post | Diabet statistically
iabetes
Icade, & psychosocia  reporting 11 studies; programmes. intervention. lay health Total contact hours: Theoretical approach: the Diabetes discharge
knowledge;
él\lilliams, | outcomes. Types of studies: advisors. from 6 to 52 hours; Treatment and Teaching Programme
t QoL;
£p005) [43]; RCTs, and CCTs; Duration: 3 hours per (DTTP); empowerment model; adult
5The Total sample: 1,532 year for 2 years and 3 or learning model, public health model, t Empowerment/self-
6 -
Tochrane participants. 4 hours per year for 4 HBM and TTM. efficacy.
8_ibrary years.
9
q‘Vermeire et Improving Number of studies: Interventions LIBEHA Nurse, Number of session: Strategies: Face to face; telephone; Inpatient Direct indicators, such A descriptive
]al., 2005) adherence 21 articles; that were ObIET pharmacist and Unclear; home visit; video; mailed educational settings, post as review and
%80]; The to treatment  Types of studies: aimed at Upr other healthcare Total contact hours: materials; discharge { Blood glucose level; sub-group
gC recommend RCTs; cross-over improving the JEXERCISE professionals. Unclear; Format: Unclear. . Lo meta-
ochrane = Indirect indicators,
5. ations. study; controlled trial;  adherence to v GC () Duration: Unclear. Theoretical approach: Unclear. analysis.
ﬂg_lbrary such as pill counts;
controlled before and treatment _
I v MED (- —Health outcomes.
g after studies; recommendati Opsy
0 Total sample: 4,135 ons. ] SMOKING
2 patients. O seLF
2
3
2
0
4Gary, Body weight ~ Number of studies: Educational LIBEHA Nurse (39%); Number of session: Strategies: Unclear; Inpatient = Glycaemic control; Sufficient
fenkinger, and Sixty-three RCTs; and \ DIET (=) dietitian (26%); Unclear; Format: Unclear; settings, post - Weight. data were
83ua|lar, glycaemic Types of studies: behavioural Opr physician (17%); Total contact hours: Theoretical approach: SAT, discharge combined
gbeyrot, & control. RCTs; component v EXERCISE ) other or not Unclear. contracting model and patient using meta-
JPrancati, Total sample: 2,720 interventions. N e () specified (23%); Duration: 1 month to empowerment. analysis.
%003) [49]; patients. other 19.2 months.
3 v MED (-)
) professional
i)labetes Opsy
(13%);
8 ducator ] SMOKING
psychologist
3 OsELF
8 (9%); Exercise
9 psychologist
g 0,
a (9%); and health
2 educator (4%).
'aNorris, Lau, Total GHb. Number of studies: Self- v BEHA (=) Dietitian; lay Number of session: 6 Strategies: Online/web-based,; Inpatient | Total GHb, Meta-
4
@mith, 31 studies management v DIET 8 health care (1-36); video ; face-to-face; phone contact; settings, post analysis and
_.6 | + ] lat-4- J [l H ) + et d- ) 41 +=) [ |y ]
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Schmid, & Types of studies: education. LIDR worker; nurse; D IVidtalébatact hours: 9.2 Format: Group; individual and discharge, Fage ageldl 147

Engelgau, RCTs. O EXERCISE physician with (1-28) hours; mixed; other regression.

]2002) [65]; Total sample: 4,263 Ocec team; self (e.g. Duration: 6 (1.0-27) Theoretical approach: Unclear

gDiabetes patients. O MED computer months.

Opsy assisted

Loare

5 [J SMOKING instruction); and

6

7 \ SELF (-) team (nurse,

8 dietitian, etc.).

(o]

ﬂiNorris, Clinical Number of studies: Self- N BEHA (-) CHWs; nurse; or Number of session: 1- Strategies: Online/web-based; video Inpatient t Knowledge; Qutcomes
JEngelgau, & outcomes,K 72 studies (84 management v DIET 8 other healthcare 16; (2%); face-to-face; phone contact; settings, post are

t Lifestyle behaviors;
xxlarayan, nowledge, papers); training Opr professionals. Total contact hours: ~ Format: Group; individual and mixed;  discharge, summarized
3 64] . . . . i =Psychological and .
200177, Metablic Types of studies: interventions. CIEXERCISE 22 hours; Theoretical approach: SAT; other ina
. . . QoL outcomes; .

%iabetes control. RCTs; Oac Duration: ~26 months. Fishbein and Ajzen HBM. qualitative
%are Total sample: O MED t Glycemic control; fashion.
o] Unclear. Opsy = Cardiovascular

g ] SMOKING disease risk factors.

2 N SELF (-)

2

3
2

3

8 NOTE:

2

2 SMOKING= Smoking cessation; CVR= Cardiovascular risk factors; PSY =Psychosocial issues (depression, anxiety); DIET =Diet; EXERCISE= Exercise; MED= Medication; BEHA = Behavioral charge (including lifestyle

2 modification); SELF = Self-management (including problems solving); GC= glycemic control; DR =Diabetes risks; CHD= Coronary heart disease; CAD = Coronary Artery Disease; CHW=Community Health Worker;

3 HbA1c = Glycatedhemoglobin; BP =Blood Pressure; LDL = Low-density Lipoprotein Cholesterol; SMS = Short Message Service; BCTs = Behavioral Change Techniques; LEA = Lower Extremity Amputation; PRIDE =
Problem Identification, Researching one's routine, Identifying a management goal, Developing a plan to reach it, Expressing one's reactions and Establishing rewards for making progress; ASE = Attitude-social influence-

8 efficacy; CVRF= Cardiovascular Risk Factors; SMS = Short Message System; PA = Physical Activity; EDU = Patient Education; GP= General Practice; RCTs =Randomized controlled trials; CCTS = controlled clinical

g trials; HRQoL = Health Related Quality of Life; QoL = Quality of Life; Ml = Myocardial Infarction; CAD = Coronary Artery Disease; CABG= Coronary Artery Bypass Graft Surgery; T2DM = Type 2 Diabetes Mellitus; BMI =

3 Body Mass Index; HbA1c = Glycatedhemoglobin; BP =Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c = Low-density Lipoprotein

g Cholesterol; DSME = Diabetes Self-management Education; DSM = Diabetes Self-management; TTM= Transtheoretical Model; SCT=Social Cognitive Theory; HBM =Health Belief Model; SAT=Social Action Theory;

“ o

a In the educational content: “+”: minor focus; “++”:moderate focus; “+++” major focus; =unclear what the intensity of the education was for any topic;

In the outcomes: arrow up ( “ t ” ) for improvement, arrow down ( “ ¢ ” ) for reduction; a dash (“=" ) for no change or inconclusive evidence.
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Table 4. Summary of evidence from quantitative research syntheses

Intervention

Number of systematic
reviews/meta-analysis,

Total participants

First author, Year

Primary Results/findings

Rating the evidence

of effectiveness

Acute Coronary Syndrome Patients

General health education

Six/161,997patients (Goulding
et al.,, 2010 did not given the

total sample size)

Knowledge

91% studies (+)

Ghisi etal., 2014 % Behavior

77%184%165% studies (+)

Psychosocial indicators

43% studies (+)

Mortality

Ml

Revascularizations

337

Brown et al., , 201 Hospitalizations

HRQoL

Withdrawals/drop outs

Healthcare utilization and costs

Total mortality

Ml

CABG

1 [70]

Brown et al., 201 Hospitalisations

HRQoL

63.6% studies (+)

Healthcare costs

40% studies (+)

Withdrawal/drop out

Beliefs

30.08% studies (+)

Goulding et al., 2010 " | Secondary outcomes

Smoking

Cholesterol level
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Fernandez et al., 2007 w1

"R/I@dﬂ)fé’ lisk factor modification

Kotb, Hsieh, & Wells, 2014

[59]

All-cause hospitalization

All-cause mortality

Smoking cessation

Depression

Systolic blood pressure

Low-density lipoprotein

Anxiety

Psychoeducational

interventions

Six/ 37,883 patients

Barth et al., 2015

Abstinence by self-report or

validated

Pay

je 60 of 147

Dickens et al., 2013 **!

Depression

Aldcroft et al., 2011 ° 1)

Smoking cessation

Physical activity

Huttunen-Lenz et al.,2010

[56]

Prevalent smoking cessation

Continuous smoking cessation

Total mortality

Abstinence by self-report or

Barth etal., 2008 ©° validated
Smoking status
Abstinence

Barth et al., 2006 > Smoking status

Secondary prevention

educational interventions

Three/25,154 patients

Devi et al., 2015 14!

Mortality

Sufficient evidence

Revascularisation

Total Cholesterol

HDL cholesterol

Triglycerides

HRQOL

All-cause mortality
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f (%Klding Internet based

secondary prevention)

BMR G0 Rsion rates

Auer etal., 2008 B4

Reinfarction rates

Smoking cessation rates

Clark etal., 2005 "

Mortality

MI

Quality of life

Most of the included studies

*)

Some evidence

Type 2 Diabetes Mellitus Patients

General health education

Five/2,319 patients ( Choi et
al., 2016; Loveman et al.,
2008; Zabaleta et al., 2007
did not given the total sample

size)

Choi et al., 2016 V)

HbA1c

Saffari etal., 2014 /1

Glycemic control

Duke etal., 2009 °

HbA1c

BP

Knowledge, psychosocial

outcomes and smoking habits

Diabetes complications or health
service utilization and cost

analysis

No Data

Loveman et al., 2008 [60]

Diabetic control outcomes

46.15% studies (+)

Weight

66.67% studies (+)

Cholesterol or triglycerides

40.00% studies (+)

4.8% studies (+)

Some evidence

Zabaleta etal., 2007 [ | HbATc
HbA1c

Creamer et al., 2016 142] HRQoL
AEs
HbA1c

Ricci-Cabello et al., 2014
[73]

Diabetes knowledge

73.3% studies (+)

Behaviors

75% studies (+)

Clinical outcomes

Fasting blood glucose, HbA1c
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Culturally appropriate

health education

Eight/ 20,622 patients (Ricci-
Cabello et al., 2014 and
Gucciardi et al., 2013 did not

given the total sample size)

BM3IOpen i and BP improved in 71%,
59%, and 57% of the studies.
HbA1c

Attridge et al., 2014 %%

Knowledge scores

Clinical outcomes

Other outcome measures

Showed neutral effects.

Gucciardi et al., 2013 2!

HbA1c levels

Three of ten studies (+)

Anthropometrics

Three of eleven studies (+)

Physical activity

One of five studies (+)

Diet outcomes

Two of six studies (+)

Nam et al., 2012 4

HbA1c level

Hawthorne et al., 2010 ¥

HbA1c

Knowledge scores

Khunti et al., 2008 (58]

Knowledge levels

Only one study reporting a

significant improvement

Biomedical outcomes

Only one study reporting a

significant improvement.

Hawthorne et al., 2008

[53]

HbA1c

Knowledge scores

Other outcome measures

Some evidence

Pa
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Huang et al., 2016 [59]

HbA1c

BMI

LDL-c and HDL-c

Chen et al., 2015 9

HbA1c

BMI

SBP

DBP

HDL-c
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Lifestyle interventions + Six/10,440 patients ( Huang Terranova et al., 2015 [72] Weight
behavioral program et al,, 2016; Pillay et al., 2015

b y Pillay et al., 2015 ' HbA1c levels
and Ramadas et al., 2011 did i
not given the total sample
1 HbA1c

size)

Ramadas et al., 201

46.2% studies (+)

Fast blood sugar

Some evidence

Self-management

educational interventions

Nine/19,597 patients (Minet et
al., 2010;Fan et al., 2009 and
Norris et al., 2001 did not

given the total sample size)

Glychemoglobin
Gary etal, 2003 [49] T S
TS
W T
ST Rk oo A ——
T —
Pal et al., 2014 (67] Behavioral Outcomes Only one study reporting a
significant improvement.
AEs No AEs
Health behaviors Seven of 13 studies (+)
Vugt et al., 2013 (73] Clinical outcomes measures Nine studies (+)

Psychological outcomes

Nine studies (+)

Pal et al., 2013 8

HbA1c

Depression

Quality of life

Weight

Steinsbekk, et al., 2012 7%

HbA1c

Main lifestyle outcomes

Main psychosocial outcomes

Minet et al., 2010 1]

Glycaemic control

Diabetes knowledge

Overall self-management

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

63



DO NODEPDPOINPROCOWONDU®RWNONEREDOOONOMNMRNDNMMNODBOBEIENRBPBEARRBEBMMPEPBOO~NOUORAWDNLPRE

Fan etal., 2009 "]

BMIHRRT s

Overall metabolic outcomes

Overall weighted mean effect

sizes

Deakin etal., 2005 “*

Metabolic control ( HbA1c)

Fasting blood glucose levels

Weight

Diabetes knowledge

SBP

Diabetes medication

Norris et al.,, 2002 °!

Total GHb

Norris et al., 2001

Knowledge

Self-monitoring of blood glucose

Self-reported dietary habits

Glycemic control

Sufficient evidence

Pa

je 64 of 147

Therapeutic education

One/Total sample: Unclear.

Odnoletkova et al., 2014

[66]

Cost-effectiveness

Overall high in studies on
prediabetes and varied in

studies on T2DM.

Insufficient evidence

Diabetes complications

Some evidence

Foot health education One/ Total sample: Unclear. Amaeshi, 2012 B2 Incidence of LEA
HbA1c
Burke et al., 2011 °°! BP and DBP
Group medical visit One/2,240 patients. SBP

Cholesterol - LDL

Some evidence

Psychoeducational

intervention.

One/1.431 patients.

Alam et al., 2009 %

HbA1c

Psychological status

Some evidence

Interventions aimed at

improving adherence to

Three/ 4,907 patients ( Kai

Lun Gan et al., 2011 did not

Kai Lun Gan et al., 2011

[57]

Oral hypoglycaemic adherence

Five of seven studies (+)
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Page 65 of 4 caitreatment given the total sample size) Wens et al., 2008 "% BWXSHOERE. | General conclusions could | Some evidence
recommendations not be drawn.
Vermeire et al., 2005 V) HbA1c | |

Glycaemic control (addition of
exercise to dietary advice)

Dietary advice One/1,467 patients Nield et al., 2007 [63] Weight Limited Data Insufficient evidence to
Diabetic micro- and Limited Data determine
macrovascular diseases

NOTE:

RCTs =Randomized controlled trials; HRQoL = Health Related Quality of Life; MI = Myocardial Infarction; CABG= Coronary Artery Bypass Graft Surgery; T2DM = Type 2 Diabetes Mellitus; BMI =
Body Mass Index; HbA1c = Glycatedhemoglobin; BP = Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c =
Low-density Lipoprotein Cholesterol; LEA = Lower Extremity Amputation; Adverse Events = AEs.

(+): Intervention Group is Significantly Better than Control Group; For example: “91% studies (+)” means 91% studies reported a significant better compared with control group;
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Table 5 Recommendations of health education programs for ACS and T2DM patients

ACS patients

T2DM patients

Both ACS and T2DM

Theoretical approach

SCT, empowerment
theories.

HBM; SCT.

HBM; SCT and empowerment
theories.

Behavioral strategies

Goal setting

Goal setting

Goal setting

Behavioral change
(such as smoking

Behavioral change, diet,

exercise, glycemic

Behavioral change (such as
smoking cessation),

cessation), control, medication, and cardiovascular risk factors,
Educational content cardiovascular risk self-management. diet, exercise, glycemic
factors, exercise, control, medication,
medication, and psychosocial issues, and self-
psychosocial issues. management.
Healthcare Nurse or Multidisciplinary team;  Nurse or multidisciplinary

professionals to deliver

multidisciplinary team

dietitian or nurse

team

Strategies

Teaching

Face-to-face;
telephone or mixed

Face to face, written
materials; telephone or
mixed

Face to face, written materials;
telephone contact or mixed

approaches  Format

Individual (One by
one) or mixed

Individual (One by one)
or mixed

Individual (One by one) or
mixed

More than 30 min per
time per week

More than 30 min per
time per week

More than 30 min per time per
week

Delivery Contact
timing hours
Duration

At least 6 months

About 6 months

At least 6 months

Duration of follow up

At least 12 months

At least 12 months

At least 12 months

Settings

Inpatient and post-
discharge settings

Hospital settings and
primary care settings

Inpatient and post-discharge
settings

Note: ACS = acute coronary syndrome; T2DM = type 2 diabetes mellitus; SCT=Social Cognitive Theory; HBM =Health Belief Model.
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PubMed || Cochrane JBI Embase Medline Journals@ CINAHL Web of
n=54 Library n=51 n=138 n=74 Ovid n=129 Science
n=120 n=58 n=68

llllll } L

| Titles and abstracts identified (n1=692) |

® Removal based on exclusion
criteria:(n=371)
® Duplicate record (n=197)

v

| Full-text reviews assessed for eligibility (n=124) |

Full-text reviews excluded (n=70)

® Inconsistent population (n=18)
® Inconsistent intervention (n=30)
® Inconsistent study type (n=21)
® Cannot find full text (n=1)

A4

’ Methodological quality assessment (n=54) ‘

—D‘ Low methodological quality excluded (n=3)

v
‘ Papers included (n=51; 15 ACS and 36 T2DM) |

Fig. 1. Flow chart of the systematic reviews and meta-analyses selection process

Fig. 1. Flow chart of the systematic reviews and meta-analyses selection process

215x279mm (300 x 300 DPI)

QWSRO UITEWMNMBEBEOOEOOONOOIEPRDROIRNROCOONDABRRWNNEEOOONDONONRNDNMNRDODOBPENBPEBERBEMNREPBOO~NORWNE

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



DO NODEPDPOINPROCOWONDUB®RWNONEREDOOONONMNMRNDNMMODBOBEIENRBPBERARRBREBMMPEPBOONOUORAWDNLPRE

BMJ Open Page 68 of 147

Supplementary Annex 1. Searching Strategies

Items Searching Strategy Results
PubMed
#1 ((CC(C((((Acute Coronary Syndrome[MeSH Terms]) OR Myocardial Infarction[MeSH Terms]) OR Angina, Unstable[MeSH Terms]) OR Coronary Artery Disease[MeSH Terms]) 145310

OR Coronary Artery Bypass[MeSH Terms]) OR Angina Pectoris[MeSH Terms]) OR “Myocardial Infarct*”[Title/Abstract]) OR “Unstable Angina*”[Title/Abstract]) OR
“coronary heart diseas*”[Title/Abstract]) OR “Coronary Artery Disease*”[Title/Abstract]) OR "Unstable Angina Pectori*"[Title/Abstract] Filters: Publication date from

2000/01/01 to 2016/04/31; English

#2 (((((Diabetes Mellitus, Type 2[MeSH Terms]) OR "Type 2 Diabetes Mellitus"[Title/Abstract]) OR "type 2 diabete*"[Title/Abstract]) OR "type ii diabet*"[Title/Abstract]) OR 80218

T2DM(Title/Abstract]) OR Adult-Onset Diabetes Mellitus[Title/Abstract] Filters: Publication date from 2000/01/01 to 2016/04/31; English

#3 #1 OR #2 222103

#4 (((((((Health Education[MeSH Terms]) OR Patient Education as Topic[MeSH Terms]) OR Counseling[MeSH Terms]) OR Social Support[MeSH Terms]) OR "Community 122323
Health Education*"[Title/Abstract]) OR "Educational Activit*"[Title/Abstract]) OR "Education* intervention*"[Title/Abstract]) OR "Education* program*"[Title/Abstract]

Filters: Publication date from 2000/01/01 to 2016/04/31; English

#5 (((Meta-Analysis [Publication Type]) OR Meta-Analysis as Topic[MeSH Terms]) OR "Systematic Revie*"[Title/Abstract]) OR "Meta-analys*"[Title/Abstract] Filters: 165265

Publication date from 2000/01/01 to 2016/04/31; English

#6 #3 AND #4 AND #5 Filters: Publication date from 2000/01/01 to 2016/04/31; English 54

Cochrane Library

#1 MeSH descriptor: [Acute Coronary Syndrome] explode all trees 1070
#2 MeSH descriptor: [Myocardial Infarction] explode all trees 9450
#3 MeSH descriptor: [Angina, Unstable] explode all trees 1015
#4 MeSH descriptor: [Coronary Artery Disease] explode all trees 3469
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#5 MeSH descriptor: [Coronary Artery Bypass] explode all trees 5321
#6 MeSH descriptor: [Angina Pectoris] explode all trees 4240
#7 "acute coronary syndrome":ti,ab,kw or Unstable Angina*:ti,ab,kw or Myocardial Infarct*:kw or coronary heart diseas*:ti,ab,kw or Coronary Artery Disease*:ti,ab,kw 29379
(Word variations have been searched)
#8 #1 or #2 or #3 or #4 or #5 or #6 or #7 34062
#9 MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees 10474
#10 Type 2 Diabetes Mellitus:ti,ab,kw or type ii diabet*:ti,ab,kw or noninsulin dependent:ti,ab,kw or type 2 diabet*:ti,ab,kw or Adult-Onset Diabetes Mellitus:ti,ab,kw 20935
(Word variations have been searched)
#11 #9 or #10 20937
#12 #8 or #11 53777
#13 MeSH descriptor: [Health Education] explode all trees 11291
#14 MeSH descriptor: [Patient Education as Topic] explode all trees 7507
#15 MeSH descriptor: [Counseling] explode all trees 4026
#16 MeSH descriptor: [Rehabilitation Nursing] explode all trees 55
#17 Education*:ti,ab,kw or Community Health Education:ti,ab,kw or Self-Management*:ti,ab,kw or Cardiac Rehabilitation:ti,ab,kw (Word variations have been searched) 40078
#18 #13 or #14 or #15 or #16 or #17 42943
#19 #12 and #18 Publication Year from 2000 to 2016, in Cochrane Reviews (Reviews only) and Other Reviews 120
#20 Cochrane reviews + other reviews 49+
71=120
Joanna Briggs Institute, Embase, MEDLINE
#1 Acute Coronary Syndrome.m_titl. 16727
#2 Myocardial Infarction.m_titl. 151398

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



DO NODEPDPOINPROCOWONDUB®RWNONEREDOOONONMNMRNDNMMODBOBEIENRBPBERARRBREBMMPEPBOONOUORAWDNLPRE

BMJ Open

Page 70 of 147

#3 Unstable Angina.m_titl. 6933
#4 Coronary Artery Disease.m_titl. 54621
#5 Coronary Artery Bypass.m_titl. 30449
#6 Angina Pectoris.m_titl. 17997
#7 Coronary Heart Disease.m_titl. 35397
#8 #1 or #2 or #3 or #4 or #5 or #6 305035
#9 Type 2 Diabetes Mellitus.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 64926
#10 "type 2 diabet*".m_titl. 102596
#11 "type ii diabet*".m_titl. 6139
#12 Adult-Onset Diabetes Mellitus.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 307
#13 #9 or #10 or #11 or #12 136982
#14 #8 or #13 439243
#15 Health Education.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 177285
#16 Patient Education.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 185631
#17 Counseling.m_titl. 23527
#18 Social Support.m_titl. 11535
#19 "Education*".m_titl. 247901
#20 #15 or #16 or #17 or #18 or #19 577203
#21 #14 and #20 6480
#22 Systematic Review.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 212014
#23 Meta-Analysis.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 262009
#24 #22 or #23 381113
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#25 #21 and #24 288
#26 limit 25 to English and yr="2000 - 2016" 263
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
#1 Tl Acute Coronary Syndrome OR AB Acute Coronary Syndrome 4826
#2 Tl Myocardial Infarction OR AB Myocardial Infarction 24578
#3 Tl Unstable Angina OR AB Unstable Angina 1353
#4 Tl Coronary Artery Disease OR AB Coronary Artery Disease 12930
#5 Tl Coronary Heart Disease OR AB Coronary Heart Disease 12321
#6 #1 OR #2 OR #3 OR #4 OR #5 46436
#7 Tl Type 2 Diabetes Mellitus OR AB Type 2 Diabetes Mellitus 8952
#8 Tl type 2 diabet* OR AB type 2 diabet* 33085
#9 Tl Adult-Onset Diabetes Mellitus OR AB Adult-Onset Diabetes Mellitus 23
#10 #7 OR #8 OR #9 33097
#11 #6 OR #10 77923
#12 Tl Health Education OR AB Health Education 53415
#13 Tl Patient Education OR AB Patient Education 37789
#14 Tl Counseling OR AB Counseling 17673
#15 Tl Social Support OR AB Social Support 30093
#16 Tl Education* OR AB Education* 188291
#17 #12 OR #13 OR #14 OR #15 OR #16 227269
#18 #11 AND #17 4707
#19 Tl Systematic Review OR AB Systematic Review 48830
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#20 Tl Meta-Analysis OR AB Meta-Analysis 28776

#21 #19 OR #20 64611

#22 S18 AND S21 Limiters - Published Date: 20000101-20160431; English Language 129

Web of Science

#1 TS=("Acute Coronary Syndrome*") OR TS=("Myocardial Infarct*") OR TS=("Unstable Angina") OR TS=("Coronary Artery Disease*") OR TS=("Coronary heart disease*") 404699
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#2 TS=("Type 2 Diabetes Mellitus") OR TS=("type 2 diabete*") OR TS=("Noninsulin-Dependent Diabete*") OR TS= ("Adult-Onset Diabetes Mellitus") 103548
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#3 #2 OR #1 495081
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#4 TS=("Health Education") OR TS=("Patient Education") 29830
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#5 #4 AND #3 1290
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#6 TS=("Systematic Review*") OR TS=("Meta-analysis*") 149663
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#7 (#6 AND #5) AND LANGUAGE: (English) 68
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=2000-2016

Journals@Ovid

#1 Acute Coronary Syndrome.m_titl. 3021

#2 Myocardial Infarction.m_titl. 24269

#3 Unstable Angina.m_titl. 1038

#4 Coronary Artery Disease.m_titl. 10106

#5 Coronary Artery Bypass.m_titl. 6546

#6 Angina Pectoris.m_titl. 1480
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; #7 Coronary Heart Disease.m_titl. 6487
3 #8 #1 or #2 or #3 or #4 or #5 or #6 51548
4

5 #9 Type 2 Diabetes Mellitus. m_titl. 5097
6

7 #10 "type 2 diabet*".m_titl. 26434
8

9 #11 "type ii diabet*".m_titl. 980

0]

1 #12 Adult-Onset Diabetes Mellitus. m_titl. 391

2

2 #13 #9 or #10 or #11 or #12 27795
1

[ #14 #8 or #13 78792
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8 #21 #14 and #20 510

9

) #22 Systematic Review.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 117790
3

3 #23 Meta-Analysis.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 215069
3
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Supplementary Annex 2.

Citation Matrix: Non-repeated trials (rows) included in the 15 systematic review and/or meta-analyses (column)--ACS.

Author-year ( Trial reference) Barth, Devi et | Ghisi, Kotb, Brown, | Dicken | Aldcroft, | Brown, | Huttune | Gouldin | Auer, J. Barth, | Ferna | . Clark,
Jacob, al., Abdallah, | Hsieh, Clark, setal., | Taylor, Clark, n-Lenz, g, Furze, | Gaume, Critchley, | ndez Barth, | Hartling,
Daha, & | 2015 Grace, & Dalal, 2013 Blackstock, | Dalal, Song, & | & Birks, | Rodondi, & et al.,, | Critch Vanderm
Critchley, Thomas, Wells, Welch, & Welch, Poland, 2010 Cornuz, & | Bengel, 2007 ley, & | eer, &
2015 & Oh, | 2014 & O'Halloran & 2010 Ghali, 2008 Benge | McAlister
2014 Taylor, P, 2011 Taylor, 2008 1, , 2005
2013 2011 2006

Allen JK. Coronary risk factor modification in women after X X

coronary artery bypass surgery. Nursing Research

1996;45(5):260-5.

Burt A, Thornley R, lllingworth D, White P, Shaw TR, X X

Turner R. Stopping smoking after myocardial infarction.

Lancet 1974;1(7852):304-6. X

Carlsson R, Lindberg G, Westin L, Israelsson B. Influence X X

of coronary nursing managment follow up on lifestyle after
acute myocardial infarction. Heart 1997;77(3):256-9.

Ockene J, Kristeller JL, Goldberg R, Ockene I, Merriam P, X X
Barrett S, et al. Smoking cessation and severity of

disease: the Coronary Artery Smoking Intervention Study.
Health Psychology 1992;11(2):119-26. X

DeBusk R, Miller NH, Superko R, Dennis CA, Thomas RJ, X X X
et al. A case-management system for coronary risk factor
modification after acute myocardial infarction. Annals of

Internal Medicine 1994;120(9):721-9. X

Domelas EA, Sampson RA, Gray J F, Waters D, X X X
Thompson PD. A randomized controlled trial of smoking
cessation counseling after myocardial infarction.

Preventive Medicine 2000;30(4):261-8. X X

Hajek P, Taylor TZ, Mills P. Brief intervention during X X X
hospital admission to help patients to give up smoking
after myocardial infarction and bypass surgery:
randomised controlled trial. BMJ 2002;324:87-9.

Heller RF, Knapp JC, Valenti LA, Dobson AJ. Secondary X X
prevention after acute myocardial infarction. American
Journal of Cardiology 1993;72(11):759-62.

Moreno Ortigosa A, Ochoa Gomez FJ, Ramalle-Gomara X X X
E, Saralegui Reta |, Fernandez Esteban MV, Quintana
Diaz M. Efficacy of an smoking cessationg intervention for
patients with myocardial infarction [Eficacia de una
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de miocardio]. Medicina Clinica 2000;114:209-10.

Quist-Paulsen P, Gallefoss F. Randomised controlled trial X X X X
of smoking cessation intervention after admission for
coronary heart disease. BMJ 2003;327(7426):1254-7.

Reid R, Pipe A, Higginson LK, D'Angelo MS, Cooke D, X X X
Dafoe W. Stepped care approach to smoking cessation in
patients hospitalized for coronary artery disease. Journal
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surgery. Annals of Internal Medicine 1994;120(4):287-93.

Sivarajan ES, Newton KM, Aimes MJ, Kempf TM,
Mansfield LW, Bruce RA. Limited effects of outpatient
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controlled study. Heart & Lung 1983;12(1):65-73.

Taylor CB, Houston-Miller N, Killen JD, DeBusk RF.
Smoking cessation after acute myocardial infarction:
effects of a nurse-managed intervention. Annals of
Internal Medicine 1990;113(2):118-23.

Van Elderen T, Maes S, Seegers G. Effects of a group
health education program for coronary heart patients after
the hospitalization phase. Tijdschrift voor Psychologie &
Gezondheid 1991;19(3):129-44.
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Effects of a health education programme with telephone
follow-up during cardiac rehabilitation. British Journal of
Clinical Psychology 1994;33(Pt 3):367-78.

Antypas K, Wangberg SC. An Internet- and mobile-based
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randomized controlled trial. Journal of Medical Intemet
Research 2014;16(3):e77.

Devi R, Powell J, Singh S. A web-based program
improves physical activity outcomes in a primary care
angina population: randomized controlled trial. Journal of
Medical Internet Research 2014;16(9):¢186.

Frederix I, Van Driessche N, Hansen D, Berger J, Bonne
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physical activity telemonitoring in coronary artery disease
patients. European Journal of Preventive Cardiology
2015;22(2):150-8.
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Bates J, et al. Randomized trial of a virtual cardiac
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% overlap 177/532= 33.3%

CA= Covered Area =
(53+28+17+16+132+13+33+17+20+39+10+13+16+13+8+12+26+15+7+20+10+47+35+9+11+11+20+8+36+3+14+21+62+31+84)/(35x532) =
910/18620=4.8% (one review did not report the included studies list)

CCA= Corrected Covered Area = (910-532)/ (18620-532) = 378/18088= 2.1% (slight)
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Abstract

Objectives: This umbrella review aimed to identify the current evidence on health education-
related interventions for patients with acute coronary syndrome or type 2 diabetes mellitus;
identify the educational content, delivery methods, intensity, duration and setting required. The
purpose was to provide recommendations for educational interventions for high risk patients with
both acute coronary syndrome and type 2 diabetes mellitus.

Design: Umbrella review of Systematic Reviews and Meta-Analyses.

Setting: Inpatient and post discharge settings.

Participants: Patients with ACS and T2DM.

Data sources: CINAHL, Cochrane Library, Joanna Briggs Institute, Journals@Ovid, EMBase,
Medline, PubMed, and Web of Science databases from January 2000 through May 2016.
Outcomes measures: Clinical outcomes (such as HbA1C), behavioral outcomes (such as
smoking), psychosocial outcomes (such as anxiety) and medical service use.

Results: Fifty-one eligible reviews (15 for ACS and 36 for T2DM) consisting of 1324 relevant
studies involving 288,057 patients (15 papers did not provide the total sample); 30 (58.8%)
reviews were rated as high quality. Nurses only and multidisciplinary teams were the most
frequent professionals to provide education, and most educational interventions were delivered
post-discharge. Face-to-face sessions were the most common delivery formats, and many
education sessions were also delivered by telephone or via web contact. The frequency of
educational sessions was weekly or monthly, and an average of 3.7 topics was covered per
education session. Psychoeducational interventions were generally effective at reducing smoking
and admissions for patients with ACS. Culturally appropriate health education, self-management

educational interventions, group medical visits and psychoeducational interventions were
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generally effective for T2DM patients.

Conclusions: Results indicate that there is a body of current evidence about the efficacy of
health education, its content, and delivery methods for patients with ACS or T2DM. These
results provide recommendations about the content for, and approach to, health education

intervention for these high risk patients.

KEY WORDS: Health Education; Acute Coronary Syndrome; Type 2 Diabetes Mellitus;

Umbrella Review

Strengths and limitations of this review:

e This umbrella review is the first synthesis of systematic reviews or meta-analyses to
consider health education-related interventions for patients with ACS or T2DM.

e These results provide recommendations about the content of a health education
intervention for patients with ACS and T2DM.

e The diversity of the educational interventions seen in the reviews included in this
umbrella review may reflect the uncertainty about the optimal strategy for providing
health education to patients.

e This umbrella review found no reviews focused on patients with ACS and T2DM the
intended target group; instead, all of the systematic reviews and meta-analyses focused on

only one of these two diseases.
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Introduction

Acute coronary syndrome (ACS) is the leading cause of death worldwide. The risk of high
mortality rates relating to ACS is markedly increased after an initial cardiac ischemic event.!"
Globally, 7.2 million (13%) deaths are caused by coronary artery disease (CAD),"™ and it is
estimated that more than 780,000 persons will experience ACS each year in the United States.
Moreover, about 20-25% of patients with ACS reportedly also have diabetes mellitus (DM);
predominantly type 2 diabetes mellitus [T2DM]). " *! Patients with ACS and DM have an
increased risk of adverse outcomes such as death, recurrent myocardial infarction (MI),
readmission, or heart failure during follow up. ' Longer median delay times from symptom

onset to hospital presentation, have been reported among patients with ACS and DM than

patients with ACS alone. !

DM is now considered to confer a risk equivalent to that of CAD for patients for future MI and
cardiovascular mortality. ¥ Mortality was significantly higher among patients with ACS and DM
than among patients with ACS only following either ST segment elevation myocardial infarction
(STEMI) (8.5% [ACS and DM] versus 5.4% [ACS]) or unstable angina/non-STEMI (NSTEMI)
(2.1% [ACS and DM] vs. 1.1% [ACS]).” ACS and T2DM are often associated with high-risk
factors such as low levels of physical exercise, obesity, smoking, and unhealthy diet. ' Some of
these and other risk factors, specifically glycemia, high blood pressure (BP), lipidemia, and

obesity, are frequently addressed by health education interventions. ['”

Health education interventions are comprehensive programs that healthcare providers deliver to
patients aimed at improving patients’ clinical outcomes through the increase and maintenance of
health behaviours.!") Along with education about, for example, medication taking, these

programs seek to increase behaviors such as physical exercise and a healthy diet thus reducing
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patient morbidity or mortality. "') Most diabetes education is provided through programs within
outpatient services or physicians’ practices. !'¥ Many recent education programs have been

13-131 \vith diabetes education

designed to meet national or international education standards !
being individualized to consider patients’ existing needs and health conditions. !'®! Patients with
T2DM have reported feelings of hopelessness and fatigue with low levels of self-efficacy, after

. - 1
experiencing an acute coronary episode. "’

Although there are numerous systematic reviews of educational interventions relating to ACS, or
T2DM, an umbrella review providing direction on educational interventions for high risk
patients with both ACS and T2DM is not available, indicating a need to gather the current
evidence and develop an optimal protocol for health education programs for patients with ACS
and T2DM. This umbrella review will examine the best available evidence on health education-
related interventions for patients with ACS or T2DM. We will synthesize these findings to
provide direction for health education-related interventions for high risk patients with both ACS

and T2DM.

An umbrella review is a new method to summarize and synthesize the evidence from multiple
systematic reviews/meta-analyses into one accessible publication. '® Our aim is to
systematically gather, evaluate and organize the current evidence relating the health education
interventions for patients with ACS or T2DM, and proffer recommendations for the scope of
educational content and delivery methods that would be suitable for patients with ACS and

T2DM.

Methods

Data Sources
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This umbrella review performed a literature search to identify systematic reviews and meta-
analyses examining health education-related interventions for patients with ACS or T2DM. The
search strategies are described in Appendix 1. This umbrella review searched eight databases for
articles published from January 2000 to May 2016: CINAHL, Cochrane Library, Joanna Briggs
Institute, Journals@Ovid, EMBase, Medline, PubMed, and Web of Science. The search was
limited to English language only. The following broad MeSH terms were used: acute coronary
syndrome; angina, unstable; angina pectoris,; coronary artery disease; coronary artery bypass;
myocardial infarction; diabetes mellitus, type 2; counseling; health education, patient education

as topic; meta-analysis [publication type],; and meta-analysis as a topic.

Inclusion Criteria

Participants

All participants were diagnosed with ACS or T2DM using valid, established diagnostic criteria.
The diagnostic standards included those described by the American College of Cardiology or
American Heart Association, ™ National Heart Foundation of Australia & Cardiac Society of

(201 oy other associations.

Australia and New Zealand, (190 World Health Organization,
Intervention Types

For this umbrella review, health education-related interventions refer to any planned activities or
programs that include behavior modification, counseling, and teaching interventions. Results
considered for this review included changes in clinical outcomes (including blood pressure
levels, body weight, diabetes complications, HbA1C, lipid levels, mortality rate and physical
activity levels), behavioral outcomes (such as diet, knowledge, self-management skills, self-

efficacy, and smoking), and psychosocial outcomes (such as anxiety, depression, quality of life,

and stress) and medical service use (such as medication use, health care utilization, and cost-

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE
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effectiveness) for patients with ACS or T2DM. These activities or programs included any
educational interventions delivered to patients with ACS or T2DM. The interventions are
delivered in any format, including face-to-face, telephone and group-based or one-on-one, and
the settings include community, hospital and home. The interventions were delivered by nurses
(including diabetes nurse educators), physicians, community health care workers, dietitians, lay
people, rehabilitation therapists, or multidisciplinary teams.

Study Types

Only systematic reviews and meta-analyses were included in this review.

Eligibility Assessment

The title and abstract of all of the retrieved articles were assessed independently by two
reviewers (XL-L, YS) based on the inclusion criteria. All duplicate articles were identified within
EndNote version X7 ' and subsequently excluded. If the information from the titles and
abstract was not clear, the full articles were retrieved. The decision to include an article was
based on an appraisal of the full text of all retrieved articles. Any disagreements during this
process were settled by discussion and, if necessary, consensus was sought with a third reviewer.

We developed an assessment form in which specific reasons for exclusion were detailed.

Assessment of Methodological Quality

The methodological quality and risk of bias were assessed for each of the included publications
using the Assessment of Multiple Systematic Reviews (AMSTAR),**! independently by the same
two reviewers (see Table 1). The AMSTAR is an 11-item tool, with each item provided a score of
1 (specific criterion is met) or 0 (specific criterion is not met, unclear, or not applicable). (2223 An
overall score for the review methodological quality is then calculated as the sum of the

individual item scores: high quality, 8-11; medium quality, 4-7; or low quality, 0-3. ) If the
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required data were not available in the article, the original authors were contacted for more
information. The low quality reviews (AMSTAR scale: 0-3) were excluded in this umbrella

review.

Data Extraction
Data were independently extracted by two reviewers using a predefined data extraction form. For

missing or unclear information, the primary authors were contacted for clarification.

Statistical Presentation of Results from Reviews

All of the results were extracted for each included systematic review or meta-analysis, and the
overall effect estimates are presented in a tabular form. The number of systematic reviews or
meta-analyses that reported the outcome, total sample (from included publications), and
information of health education interventions is also presented in the Tables (Table 2, 3). (241 A
final ‘summary of evidence’ was developed to present the intervention, included study synthesis,
and indication of the findings from the included papers (Table 4). ** This umbrella review
calculated the Corrected Covered Area (CCA) (Appendix 2, 3). The CCA statistic is a measure of
overlap of trials (the repeated inclusion of the same trial in subsequent systematic reviews
included in an umbrella systematic review). A detailed description of the calculation is provided
by the authors who note slight CCA as 0-5%, moderate CCA as 6-10%, high CCA as 11-15% and
very high CCA is more than 15%. [**) The lower the CCA the lower the likelihood of overlap of

trials included in the umbrella review.

Synthesizing the Results and Rating the Evidence for Effectiveness
The statements of evidence were based on a rating scheme to gather and rate the evidence across

the included publications.?® The statements of evidence were based on the following ratin
p g g
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scheme: sufficient evidence, sufficient data to support decisions about the effect of the health
education-related interventions. **! A rating of sufficient evidence in this review is obtained when
systematic reviews or meta-analyses with a large number of included articles or participants
produce a statistically significant result between the health education group and the control
group. ! Some evidence, is a less conclusive finding about the effects of the health education-

related interventions!®!

with statistically significant findings found in only a few included
reviews or studies. Insufficient evidence, refers to not enough evidence to make decisions about
the effects of the health education-related interventions, such as non-significant results between
the health education group and the control group in the included systematic reviews or meta-
analyses. *® Insufficient evidence to determine, refers to not enough pooled data to be able to
determine whether of the health education-related interventions are effective or not based on the

included reviews. (¢

Results

Characteristics of Included reviews

The selection process and number of studies at each step was illustrated as presented in Figure 1.
The database search yielded 692 publications, with removal of 197 duplicates and 371 articles
that did not meet the inclusion criteria, 124 full-text articles were retrieved after applying the

[27-29]

methodological quality rating (AMSTAR scale), and three studies were removed due to low

(30-801 ¢ snducted

scores <3 on the AMSTAR scale. Fifty-one systematic reviews or meta-analyses
between 2001 and 2016 and published in English were included (Figure 1; Tables 1 -3); 15
relating to ACS. The overlap of the trials included in the 15 reviews and meta-analyses related to

ACS was slight (CCA = 2.6%). For the 36 systematic reviews relating to T2DM, the overlap of

trials within these 35 reviews and meta-analyses (one review “”! did not report the included
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studies) was slight (CCA = 2.1%). None of the articles included patients with both ACS and
T2DM. The umbrella review involved a total of 277,493 patients, including 225,034 patients
with coronary heart disease or ACS (one article did not report the total sample) and 52,459
patients with T2DM (16 papers did not report the total sample). The average sample size of
included articles was 8,161 (range, 536—68,556) participants, however, 63 studies related to ACS
and 177 studies related to T2DM, were included in more than one systematic review or meta-
analysis (see Appendix 2 and 3 and CCA statistics). The sample of these studies would therefore
be included more than once. Of the included systematic reviews or meta-analyses, eleven were
published in The Cochrane Library. Nine of the articles described meta-analyses, 29 articles
described systematic reviews, and the remaining 13 articles were described as systematic reviews
and meta-analyses or meta-regressions or narrative reviews.

Electronic database searches were conducted for all systematic reviews or meta-analyses, with an
average of 6 databases searched (range, 2—16). The dates searched ranged widely, from inception
of the database through December 2014. Most of the included reviews were randomized
controlled trials (RCTs), and an average of 25.6 (range, 7—132) studies was included per
systematic review or meta-analyses. Of the total, 818 unique (non-repeated) studies were
included in all of the reviews or meta-analyses, 286 included patients with ACS, and 532
included patients with T2DM (Appendix 2, 3). The included reviews assessed the risk of bias
using the Cochrane risk of bias tool (22 publications), JADA quality score (seven publications),
Joanna Briggs quality assessment tool (two publications), PEDro scale (one publication), RCT
Critical Appraisal Skills Programme (one publication), and the SIGN-50 checklist (one

publication).

Methodological Quality of Included Systematic Reviews and Meta-Analyses
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The methodological quality of the included publications is presented in Table 1. Thirty (58.8%)
publications were classified as high quality (scores 8-11), and 21 (41.2%) publications were
classified as medium quality (scores 4—7). Twenty five (49%) reviews specifically provided an a
priori design, while the use of such a design was unclear for 26 (51%) publications. The
inclusion of other forms of literature (such as grey literature) was described in 18 (35%) reviews.
Only 14 out of 51 (27%) reviews included a table of included and excluded studies. Only 2 (4%)
reviews did not provide a characteristics table of the included papers. The scientific quality of the
included papers was evaluated and documented in 47 (92%) reviews. The scientific quality of the
included studies was used appropriately to formulate conclusions in 47 (92%) reviews. The
methods to combine the results of the included studies were appropriate in 43 (86%) reviews.
Publication bias was assessed in only 19 (37%) reviews. Finally, conflicts of interest were

reported in 47 (92%) reviews.

Characteristics of Health Educational Interventions

The description of the health educational interventions followed the Workgroup for Intervention
Development and Evaluation Research (WIDER) reporting guidelines for behavior change
interventions. ®!! The characteristics of the recipients, setting, delivery methods, intensity,
duration, and educational content of health educational interventions for patients with ACS or
T2DM are summarized in Tables 2 and 3. The delivery strategies for health education included
face-to-face, internet-based, phone-based, videotape, written educational materials, or mixed.
The format included one-on-one (individualized), group, or both. Face-to-face sessions were the
most common delivery formats, and many education sessions were also delivered by
telephone/web contact or individualized counseling. The number of sessions, total contact hours,

and durations varied, and there was limited information about the intensity of health education
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for patients provided. The frequency of educational sessions was weekly or monthly, and an
average of 3.7 topics was covered per education session. Nurses and multidisciplinary teams

were the most frequent educators, and most education programs were delivered post-discharge.

Acute Coronary Syndrome

The educational content for patients with ACS covered cardiovascular risk factors in 8 reviews
(53.33%), psychosocial issues in 8 reviews (53.33%), smoking cessation in 6 reviews (40.00%),
exercise in 5 reviews (33.33%), behavioral change in 5 reviews (33.33%), diet in 4 reviews
(26.67%), self-management in 3 reviews (20.00%), and medication in 1 review (6.67%). Two
reviews only included smoking cessation and cardiovascular risk factors. The most common
3136485156 69] (1 5

educational providers were nurses and a multidisciplinary team. Six studies

40%) described the theoretical approach that underpinned the education intervention.

Type 2 Diabetes Mellitus

The educational content for patients with T2DM included diet in 23 reviews (63.89%),
behavioral change in 21 reviews (58.33%)), self-management in 20 reviews (55.56%), exercise in
17 reviews (47.22%), glycemic regulation in 16 reviews (44.45%), medication in 13 reviews
(36.11%), psychosocial issues in 9 reviews (25.00%), smoking cessation in 2 reviews (5.56%),
cardiovascular risk factors in 2 reviews (5.56%), and DM risks in one review (2.78%). The most
common providers were dieticians, nurses, and a multidisciplinary team. The number of sessions,
0334349 52:54 6064 67 75-77] (1336

total contact hours, and durations varied. Thirteen reviews

36.11%) described the theoretical approach that underpinned the education intervention.

Effect of Interventions

The outcomes of the included systematic reviews and meta-analyses were summarized in Table

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE
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Patients with Acute Coronary Syndrome

Three major types of health education-related interventions were used for patients with ACS:
general health education (only included general health information), psychoeducational
interventions, and secondary prevention educational interventions (including strategies to
promote a healthy lifestyle, manage medications, and reduce cardiovascular complications) as

well as internet-based interventions.

General Health Education

The findings are based on our synthesis of the findings from 6 systematic reviews, [*7 483031 39701
Overall, there were mixed effects of general health education on behavioral change or clinical
outcomes in patients with ACS. There was some evidence of a positive effect of general health
education on knowledge, behavior, psychosocial indicators, beliefs, and risk factor modification,
but no effects for key clinical outcomes, such as cholesterol level, hospitalization, mortality, MI,
and revascularization. The results for health-related quality of life, healthcare utilization, and
costs were mixed; several reviews reported a significant change, and other reviews reported no
significant change for these outcomes. Only one review focused on telephone-based health
education. There is some evidence that telephone-based health education during cardiac
rehabilitation might improve all-cause hospitalization, anxiety, depression, smoking cessation,

and systolic BP but there is no evidence for improvements in all-cause mortality and reductions

in low-density lipoprotein cholesterol. **!

Psychoeducational Interventions

Strategies for psychoeducational interventions have a specific focus on smoking cessation, and

14
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depression. The findings are based on synthesis of results from six publications, [*! 3364536 ¢9]

There is sufficient evidence that psychoeducational programs are effective at decreasing

smoking, achieving smoking abstinence, and reducing depression. One review reported no effect

(311 ]

on smoking cessation °!! or total mortality ¢,

Secondary Prevention Educational Interventions

The following statements are based on our synthesis of results from three papers. ***' *1 There
is some evidence that secondary prevention educational interventions reduce MI readmission
rates and improve quality of life, but the intervention was ineffective in reducing
revascularization, cholesterol levels, and improving smoking cessation rates. The results are

[34 41

mixed for mortality and re-infarction rates; two reviews I found positive effects on mortality,

while one review **! did not.

Patients with Type 2 Diabetes Mellitus

Ten types of health education-related interventions were used for patients with T2DM: culturally
appropriate health education (tailored to the religious beliefs, culture, literacy, and linguistics of
the geographical area), dietary advice, foot health education, group medical visits (a group
education component taught by health professionals), general health education (only included
general health information), improving the uptake and maintenance of medication regimes (e.g.,
promoting the use of oral hypoglycemic medications), lifestyle interventions (specific focus on
dietary changes and increased physical activity, or stress management), psychoeducational
interventions and self-management educational interventions (activities that promote or maintain
the behaviors to manage T2DM often based on the National Standards for Diabetes Self-
Management Education !'*'), and therapeutic education (collaborative process needed to modify
behavior and more effectively manage risk factors).

15
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Culturally Appropriate Health Education

[33 42 52-54 58 62 72] Overall. there
2

Findings are based on our synthesis of results from 8 publications.
was some evidence of the effects of culturally appropriate health education on clinical outcomes
for T2DM. There was sufficient evidence that culturally appropriate health education improves
HbA 1c reduction and knowledge scores. There is some evidence that physical activity and
clinical outcomes (blood glucose, HbAlc, BP) were improved. There were no data relating to

adverse events during the intervention and follow-up (such as hypoglycemic events and

mortality), and there was insufficient evidence about improvements in quality of life.

General Health Education

The statements are based on our synthesis of results from five papers. " * %7 7! Oyerall, there
were mixed effects of general health education programs on clinical outcomes for T2DM,
including HbA1C, cholesterol level, and triglyceride level. There was some evidence of the
effectiveness of general health education on the management of glycemia, weight reduction, and
some diabetes management outcomes (HbA1C, diabetes complications). There were no data
supporting the effectiveness of general health education on reduced health service utilization,

diabetes complications, improved knowledge, psychosocial outcomes, or smoking habits.

Lifestyle Interventions

The following statements are based on our synthesis of results from 6 reviews, %+ 2> 71 7277]
Overall, there were mixed effects of the lifestyle interventions on cholesterol level, HbA1C level,
and body weight. There is some evidence that lifestyle interventions or behavioral programs are

effective for blood glucose and BP management, but they were ineffective for reductions in

HbAlc scores "' 7.
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Uptake and maintenance of medication regimes
The statements are based on our synthesis of results from three publications. ”” * ! There is
some evidence of the effectiveness of increased uptake and maintenance of medication regimes

for taking medications for HbA1C regulation including oral hypoglycemic agents.

Self~-Management Educational Interventions

The statements are based on our synthesis of results from 9 reviews, [+ 4761 6463676873761 g era]]

there was sufficient evidence of the effects of self-management education interventions on
HbA Ic level, knowledge, lifestyle outcomes, and main psychosocial outcomes. However, there

was insufficient evidence of the benefits of this education intervention on depression, quality of

life, and body weight.

Other Health Education-Related Interventions

Other health education-related interventions for patients with T2DM included therapeutic
education, foot health education, group medical visits, psychoeducational interventions, and
dietary advice. Statements for all of these interventions are based on our synthesis of results from

one review.

There is some evidence that foot health education is effective in reducing the incidence of lower
extremity amputation. ** There is some evidence that group medical visits are effective for
improving HbA l¢ and systolic BP management °®). There is also some evidence that
psychoeducational programs are effective for improving HbAlc regulation and psychological

status. [30]

Finally, there is insufficient evidence that dietary advice improves glycemic and weight

. . 63 . . .
management or reduces micro- and macrovascular diseases. [ There is also insufficient
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evidence for the cost-effectiveness of therapeutic education for patients with T2DM. (¢!

Discussion

This umbrella review identified 51 systematic reviews or meta-analyses (15 for ACS and 36 for
T2DM) that assessed the outcomes of various aspects (such as the duration, contact hours,
educational content, delivery mode) of the delivery of health education-related interventions
relevant to high risk patients with ACS and T2DM. Health education has become an integral part
of the management for people with ACS and T2DM. The most appropriate focus of the education
provided to ACS patients with T2DM remains largely undefined in the literature. For example, it
remains unknown if the focus should be primarily on cardiovascular risk factors, blood glucose
monitoring, or all educational components for patients with both conditions. "° " In addition,
should cardiovascular risk factors be the focus during the acute inpatient stay with other
educational needs such as the smoking cessation occurring within the primary care or outpatient

settings. ' @ 7%

It remains challenging to determine the specific strategy or format that is the most effective
delivery mode for patients with ACS or T2DM. There is very limited evidence to guide clinicians
on the duration, contact hours, educational content, delivery mode, total length, and setting of
health education programs for cardiac patients. °°! For patients with DM, one study reported that
more successful programs were longer than 6 months (longer duration), consisted of greater than
10 contact sessions (high intensity), and were one-on-one sessions with individualized

assessment. (821

Use of Theoretical Orientation to Develop Educational Intervention

For patients with Acute Coronary Syndrome
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Use of theory when designing behavioral change interventions may also influence
effectiveness.!” Health education using a cognitive behavioral strategy is most consistently

(511

effective in changing maladaptive illness beliefs, """ and studies using more than 2 behavioral

change strategies reported significant differences between the intervention and control groups. *"!
In one review, a significant change in smoking cessation was not observed in subgroup analyses
between studies that did or did not report using a theory in intervention planning; °® however,
the authors did not suggest that using a theory in program planning should be disregarded but
reported that examining actual theories or mechanisms underlying health education programs is
required. °® Owing to the considerable overlap between different theories and the detailed
description of the theoretical approach in only approximately 40% of the included papers, it is
difficult to determine the most effective theoretical approach, but many models can be used with
success, such as the health belief model (HBM), social cognitive theory (SCT) and

[314144) oted that some included studies

transtheoretical model (TTM). *°¢7% ™I Three reviews
used behavioural strategies such as goal setting. These strategies were found to be beneficial for

patients with coronary heart disease.

For patients with Type 2 Diabetes Mellitus

Although the theoretical approach underpinning the health education program was not always
described, 13 of the 36 reviews (36.11%) related to T2DM reported the theoretical approach used
in their included studies. The most common theories were SCT (including self-efficacy),
empowerment theories (eg., Empowerment Behavior Change Model, Self-determination and
Autonomy Motivation Theory, Middle-range Theory of Community Empowerment) and TTM.
There is evidence that health education interventions based on a theoretical model are likely to

be effective. ! Vugt et al suggested that self-care education programs should be based on

19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE

BMJ Open Page 20 of 148

theories and that theory-based self-care interventions are more effective than non-theory-based
programs. [7583] Theories could help to specify the key target health behaviors and behavioral
change techniques required to generate the desired outcomes. *! The decision regarding the
theory should be based on the aim of the program and factor for intervention. ! Only one
review reported that a theoretical approach underpinning the health education program is not

303340 46 52 57 60 63 64 67 68 73 75
[ 7 T8 BT reported that

necessary for better outcomes. ’® Fourteen reviews
goal setting was conducted in the included studies. Goal setting by patients, health professionals

or mutually-agreed goals were linked to improved patient outcomes.

Educational Content

For Patients with Acute Coronary Syndrome

Most reviews reported that the educational content of the interventions was comprehensive. The
most common topics, of the average 3.7 topics per education session, were behavioral change,
cardiovascular risk factors management, exercise, psychosocial issues, and smoking cessation.
An underlying principle of health education for patients with ACS is that knowledge is
necessary, but not enough to develop health behaviors and change risk factors. *' % Age,
cognitive factors, environmental factors, and social and economic background are also important
considerations. ! While interventions using a behavioral program, telephone-based content, or
self-care are effective for smoking cessation, there was insufficient evidence to support that any
type of educational program was more efficacious than the others. [69] Psychoeducation, which is
defined as multimodal, educationally based, self-management interventions,31 led to enhanced
physical activity levels within 6—12 months when added to cardiac rehabilitation (CR) and was

[3156

more effective than an exercise program or health education alone. ! Moreover,

psychoeducational interventions were more effective for patients with ACS than other types of
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health education. P!>

For Patients with Type 2 Diabetes Mellitus

The educational content for patients with T2DM focused more on behavioral change, diet,
exercise, glycemic regulation, medication, and self-management. Health education that was self-
management was more effective for patients with T2DM. *°*”) In addition, based on the current
evidence, the educational content should be culturally sensitive, especially for patients with
T2DM; 2 %23 culturally appropriate diabetes health education may have a greater impact on the
management of glycemia and reduce diabetes complications. ! The educational interventions
for patients with T2DM focused primarily on HbA1C, lipid levels, quality of life, and body

weight. HBM and SCT were the most common theories used in the included reviews.

Teaching Strategies and Outcomes

For Patients with Acute Coronary Syndrome

Most reviews reported that the education was provided using multiple teaching methods and in
multiple settings. Nurses and multidisciplinary teams were the most frequent people providing
education, and most education programs were delivered post-discharge. Although face-to-face
sessions were the most common delivery format, many education sessions were also delivered by
telephone or through individualized counseling. Telephone-based health education appeared to
be effective for reducing hospitalizations, systolic BP, smoking rates, depression, and anxiety. ”!
The educational interventions for patients with ACS focused primarily on clinical outcomes

(hospitalization and mortality), modifiable risk factors (BP, low-density lipoprotein levels, and

smoking cessation), and other psychological outcomes (anxiety and depression).

For Patients with Type 2 Diabetes Mellitus
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Mixed health education programs generally included group sessions combined with educator-
facilitated individual sessions, covering basic knowledge and problem-solving skills. These
programs produced greater benefits and larger effect sizes for blood glucose reduction and
knowledge levels in patients with T2DM. " In contrast, individual education programs have
been reported as more effective in achieving outcomes than group-based education. This may be
because education programs might be more efficient at addressing personal needs, with greater
participant engagement. " However, one systematic review reported that individual and group

patient education, demonstrated similar outcomes among T2DM patients. [46]

Although face-to-face sessions were the most common delivery format, many education sessions
were also delivered by telephone or individualized counseling. Face-to-face health education
programs were most effective for enhancing blood glucose regulation and knowledge levels,
while mixed delivery models (face-to-face, phone contact, online or web-based, or video)
produced a moderate effect for knowledge levels. " Another review reported that face-to-face
health education programs generated a greater benefit for metabolic management than those

delivered using electronic communication technology. "

Nurses (including diabetes nurses educators), community workers, dieticians and
multidisciplinary teams were the most frequent educators, and most of the education programs
were delivered post-discharge. Some reviews indicated that health education programs delivered
by a group of different educators, with some degree of education reinforcement at additional
points of contact, may provide the best results. [** ) However, based on two studies that reported
HbA1C at 12 months, it is indicated that the outcomes in studies with only a diabetes nurse as the
educator also tended to do better than the outcomes in studies with a multidisciplinary team ,
while the biggest effect was seen when a dietician was the only educator. [76] Health education
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programs delivered by one person may focus more on the patient's ability than the educational
content or quality of the health education programs. ") However, no clear conclusion can be

drawn whether having one educator delivering the intervention is best due to few information. ("

Delivery, Timing and Follow up

For Patients with Acute Coronary Syndrome

Most educational sessions were delivered weekly. Few reviews provided information regarding
the duration of education interventions; when the duration was reported, it varied from 4 weeks
to 48 months. These findings suggest that there is a significant gap in the evidence in relation to
the duration, contact hours, educational content, optimal delivery mode, total length, and setting
of health education programs for cardiac patients. °” For patients with ACS, one systematic
review that included 7 studies with a total of 536 participants reported that studies with education
lasting at least 6 months resulted in the most significant changes in the primary outcomes (such
as behavioral change, smoking cessation) *' and that at least 12 months of follow-up is needed
to evaluate the impact of telephone-based education. °* Another review reported that the
intensity of education programs is important for efficacy regarding smoking cessation:
interventions with a very low intensity and brief interventions, do not have a significant effect,
[ and programs for smoking cessation among patients with coronary heart disease should

last >1 month. () Most of the reviews were provided for patients with ACS in inpatient settings

[31 36454859

and then within post discharge settings, five reviews 1 did not explicitly state the

settings in which the health education related interventions were provided.

For Patients with Type 2 Diabetes Mellitus

Education sessions were delivered weekly or monthly. Longer health education programs for

T2DM (>6 months) produced larger effects for all primary outcomes (such as HbA1C). 471

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE
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Health education lasting >3 months resulted in the largest effect size compared with health
education of a shorter duration (<3 months). **! For HbA 1C, the effect size at 6 months seemed
to be significantly greater than at 3 and 12 months; in other words, the effect size peaked at 6
months. () In general, health education of a greater intensity (longer duration and more sessions)
was more effective for blood glucose reduction and knowledge levels among patients with
T2DM."*" ™ Compared with health education programs covering only one topic, programs that
included multiple or mixed educational topics yielded consistently greater benefits in blood
glucose reduction and knowledge levels. ! In addition, health education programs combined
with specific behavioral change strategies (such as self-care strategies) seemed more effective
than other programs. *”! Health education related interventions were mainly delivered in hospital
settings, primary care settings, diabetes centers or community based settings; although six

[3239 55586772

reviews I did not explicitly state the delivery settings.

Recommendations about Health Education Interventions for Patients with ACS and T2DM
These results from included systematic reviews and meta-analyses help to provide
recommendations about the content of a health education intervention for patients with ACS and
T2DM, requiring further evaluation. Future development of educational programs for patients
with ACS and T2DM by health care professionals should consider the needs of people with these

374042701 Based on the results and findings from this umbrella review,

diseases.
recommendations are made in Table 5. The acute life-threatening nature of ACS requires that
increased emphasis should be placed on cardiovascular risk factors in any combined education

program. Both ACS and T2DM have common lifestyle factors such as inactivity and high fat diet

requiring modifications.

Overall Completeness and Applicability of Evidence

24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 25 of 148 BMJ Open

QUWAOHOUIEWMNMBEAEOOEENOOEPRPOBNPROCOWONDUWUNRWONEEOOONDOMOMRNDNMMNODBOBEIENRBPBEARRBEBMNMPEPBOONOOUORAWDNLPRE

This overview potentially provides an estimate with the lowest level of bias for the impact of
health education-related interventions for patients with ACS or T2DM and could be regarded as
an all-inclusive summary of the current evidence base for health education for these patients.
While this umbrella review identified evidence for each of the types of health education, there
was only a small number of reviews within some categories (such as psychoeducational

3% and dietary advice [**), and these studies were not very informative. This

intervention
umbrella review also found no reviews that systematically analyzed varying doses of health
education; therefore, could not examine the dose-response effects. There was insufficient
information about the evaluated doses (total contact hours and duration of education) to enable
comparison of the benefits of differences in the magnitude of the doses across the different

research. This umbrella review found no reviews focused on patients with ACS and T2DM;

instead, all of the systematic reviews and meta-analyses focused on only one of these diseases.

Quality of the Evidence

The methodological quality of the included systematic reviews and meta-analyses varied. All of
the included reviews or meta-analyses were of moderate to high methodological quality, as
assessed using AMSTAR. However, only 30 (58.8%) systematic reviews or meta-analyses were
rated as high quality and only three (5.9%) systematic reviews or meta-analyses [43 53 69]
adequately met all 11 AMSTAR criteria. This indicates that some of the reviews included in this
umbrella review may have limitations in their design, conduct, and/or reporting that could have

influenced the findings when considered both individually and collectively. ** ¢!

The quality of the primary studies in the included systematic reviews or meta-analyses also
varied. The main sources of bias were inadequate reporting of allocation concealment and

randomization processes, as well as lack of outcome blinding. ** **%° 7" This bias in the
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methodological quality led to lower quality assessments, which varied by results within each
included review. Other reasons for lower methodological quality included heterogeneity in, or
inconsistency of, the effect and imprecise findings. Heterogeneity between studies in this
umbrella review was described in terms of the intervention, participant characteristics and length
of follow-up. Heterogeneity was an important factor indicating the complexity of the health
education interventions. °® The variability in the approaches, tools or scales used to measure
outcomes between the included studies are likely to introduce some heterogeneity. °°! The
heterogeneity of the educational interventions seen in the reviews included in this umbrella
review may reflect the uncertainty about the optimal strategy for providing health education to
patients. ®"! In addition, 240 studies were included more than once in the included reviews and
meta-analyses. However, the overall overlap of studies among reviews and meta-analyses related

ACS and T2DM was slight, CCA of 2.6% and 2.1%, respectively. [*°!

This umbrella review is the first synthesis of systematic reviews or meta-analyses to take a broad
perspective on health education-related interventions for patients with ACS or T2DM. Given that
health education is complex, the biggest challenge for systematic reviews or meta-analyses of
health education is accounting for the potential clinical heterogeneity in health education-related
interventions (content and delivery approaches) and the population of patients who receive health
education. To facilitate comparisons across systematic reviews of health education and the
efficient future update of this umbrella review, future reviews or meta-analyses need high-quality
research and to standardize their design and reporting, including the reporting of included study
characteristics, assessment criteria for risk of bias, outcomes, and methods to synthesize

evidence synthesis.

Conclusions
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For clinicians providing educational interventions to individuals with ACS and T2DM, the
results from this review provide a contemporaneous perspective on current evidence on the
effectiveness of health education (its content, and delivery methods) for this high risk patient
group. The current evidence compiled by this umbrella review supports current international
clinical guidelines, that theoretically-based education interventions lasting 6 months, delivered in
multiple modes (face-to-face, phone contact, online or web-based, or video), and with
individualized education delivered weekly, are more likely to generate positive outcomes. This
review also supports health education- related interventions provided by health professionals,
including nurses and multidisciplinary teams, delivering content including specific clinical
factors for ACS and T2DM (BP, glycemic level, and medication), modifiable risk factors
(unhealthy diet, inactivity, and smoking), and other psychological factors (anxiety and
depression). These health education interventions could be delivered post-discharge, such as
rehabilitation centers, primary care centers, and the community and should be at least 6 months
in duration. The effectiveness of these programs was based on HbA1C levels, knowledge,
psychosocial outcomes, readmission rates, and smoking status rather than clear evidence of
reduced mortality, M1, or short and long-term complications. In addition, psychoeducational
interventions were more effective for patients with ACS, and health education that was culturally
appropriate or taught self-management was more effective for patients with T2DM. We also
found that longer durations and high-intensity health education provided in an individualized
format were more helpful for patients with ACS or T2DM.

The fact that none of the included reviews included patients with both ACS and T2DM indicates
a clear need for further rigorous experimental studies with patients with both diseases. Future

research that includes these aspects of education are likely determine the effectiveness of
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educational interventions focusing on cardiovascular and DM risk factors and complications

within patients with ACS and T2DM.
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2 Table 1. Methodological quality assessment of included systematic reviews and meta-analyses

5

6 Systematic Review/ Item 1 Item 2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item 10 Item 11 Total
; Meta-analysis score
;Systematic reviews and meta-analysis involved ACS patients

1 .

2 1 Barth, Jacob, Daha, & Critchley,  Yeg Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11
3 2015

1

2 2 Devi et al., 2015 (aal Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes 10
1 .

2 3 Ghisi, Abdallah, Grace, CA Yes Yes Yes No Yes Yes Yes Yes No No 7
] Thomas, & Oh, 2014 (=0l

2

2 4 Kotb, Hsieh, & Wells, 2014 el CA Yes Yes Yes No Yes Yes Yes Yes No Yes 8
2

2 5  Brown,Clark, Dalal, Welch, & Yes No Yes CA No Yes Yes Yes Yes NA Yes 7
2

3 Taylor, 2013 &7

8 [45]

7 6 Dickensetal, 2013 CA Yes Yes CA No Yes Yes Yes Yes Yes Yes 8
2

9 7  Aldcroft, Taylor, Blackstock, & CA No Yes CA NO Yes Yes Yes Yes No Yes 6
]

2 O'Halloran P, 2011 "

2

3 8  Brown, Clark, Dalal, Welch, & Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes 10
g Taylor, 2011 %

8

2 9  Huttunen-lenz, Song, & CA No Yes CA No Yes Yes Yes Yes No No 5
g Poland, 2010 *

g 10  Goulding, Furze, & Birks, 2010 Yes Yes Yes CA No Yes Yes Yes Yes No Yes 8
2 151]

3

4 11 Auer, Gaume, Rodondi, Cornuz, CA Yes Yes CA No No Yes No Yes Yes No 5
8

8 & Ghali, 2008 ©**

Z

g 12 ). Barth, Critchley, & Bengel, Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 10
]

B 2008 B9

3 (48]

5 13 Fernandez et al., 2007 Yes Yes Yes Yes Yes Yes Yes Yes Yes No No 8
5 .
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B
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;Systematic reviews and meta-analysis involved T2DM patients
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1 Palermo, 2016 (40]
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5 Cannings-John, & Hawthorne,

? 2016 4

&
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Q 139]
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3 20  pillayetal., 2015 71l Yes No Yes Yes No Yes Yes Yes Yes Yes Yes
2

3 21 Terranova, Brakenridge, Lawler, CA CA Yes No Yes Yes Yes Yes Yes Yes Yes
a
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9 22 Attridge, Creamer, Ramsden, Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes
g Cannings-John, & Hawthorne,

g 2014 2
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8 . (73]

g 25  Ricci-Cabello etal., 2014 Yes CA Yes Yes No Yes Yes Yes Yes Yes Yes
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4 o
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g 20137
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Williams, 2005 !

48  Vermeire et al., 2005 (80) Yes Yes Yes CA Yes Yes Yes Yes Yes No Yes 9

49  Gary, Genkinger, Guallar, CA Yes No Yes No Yes Yes No Yes No Yes 6
Peyrot, & Brancati, 2003 49

50  Norris, Lau, Smith, Schmid, & CA No Yes No No Yes Yes Yes CA No No 4
Engelgau, 2002 [65]

51 Norris, Engelgau, & Narayan, CA Yes Yes CA No Yes Yes Yes NA No No 5
2001 ¥

Item 1:“Was an 'a priori' design provided?”; Item 2: “Was there duplicate study selection and data extraction?”; Item 3: “Was a comprehensive
literature search performed?”; Item 4: “Was the status of publication (ie. grey literature) used as an inclusion criterion?”; Item 5: “Was a list of
studies (included and excluded) provided?”; Item 6: “Were the characteristics of the included studies provided?”; Item 7: “Was the scientific
quality of the included studies assessed and documented?”; Item 8: “Was the scientific quality of the included studies used appropriately in
formulating conclusions?”; Item 9: “Were the methods used to combine the findings of studies appropriate?”; Item 10: “Was the likelihood of
publication bias assessed?”; Item 11: “Was the conflict of interest stated?”

CA= Cannot Answer; NA= Not Application;

Source: Shea, B. J., Grimshaw, J. M., Wells, G. A., Boers, M., Andersson, N., Hamel, C., ... & Bouter, L. M. (2007). Development of AMSTAR: a

measurement tool to assess the methodological quality of systematic reviews. BMC Medical Research Methodology, 7(1), 1.
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1(First author,  Primary Studies details Intervention Outcomes Synthesis
Year); objectives n T n T T T i
2 Educational Content Provider Number of session(s), delivery mode, time, setting (Primary outcomes methods
3 Journal To assess
4 ( were bold.)
effect of
5 “~”: No change
6 intervention
7 son...) “1”: Increase
8
“}”: decrease
9
“(Devi etal., Lifestyle Number of All Internet N BEHA (-) Dietitians; exercise Number of session: Strategies: Internet- and mobile Inpatient - Clinical outcomes; Meta-
1015) [44]; changes studies:11 completed  based v CVR O specialists; nurse Weekly or monthly or ~ phone-based intervention, such as settings, post - Cardiovascular risk analysis
:the and trials (12 interventions. 7 DIET () practitioners; unclear; email access, private-messaging discharge, factors; used Review
i -
medicines publications); physiotherapist Total contact hours:  function on the website, one-to-one other - Lifestyle changes; Manager
Hochrane N
EXERCISE (-)
ﬂi_. manageme Types of studies: rehabilitation Unclear. chat facility, a synchronised group - Compliance with software.
ibrary O MED
I nt RCTs; specialists, or did not Duration: From six chat, an online discussion forum, or medication;
& v PSY(-)
Q Total sample: 1,392 describe. weeks to one year. telephone consultations; or video - Healthcare utilization
2] participants. \ SMOKING ©) files; and costs;
g U sELF Format: one-on-one chat sessions; | Adverse intervention
] ask an expert” group chat sessions; offects.
2 Theoretical approach: Unclear.
gBarth, Smoking Number of Psychosocial OBEHA Cardiologist; general Number of session: Strategies: Face to face, telephone Inpatient t Abstinence by Meta-
Pacob, Daha, cessation studies:40 RCTs; smoking Ocvr practitioner physician ~ Weekly or 2-3 times contact, written educational settings, post self-report or analysis
& Critchley, Types of studies: cessation Upiet or study nurse. per week; materials, videotape, booklet or discharge, validated used Review
9 .
@015) [69]; RCTs; interventions OJEXERCISE Total contact hours:  unclear; other Manager
:the Total sample: 7,928 O MED Unclear. Format: One by one counseling; software.
gDOChrane participants. Opsy Duration: From 8 telephone call; group meetings or
a_ibrary v SMOKING weeks to one year. unclear;
g O seLF Theoretical approach: TTM, SCT.
3
8
9
dKotb, Hsieh, Patients’ Number of studies: Telephone- O BEHA Dietitians; exercise Number of session: Strategies: Telephone calls; Unclear, did | All-cause Meta-
2 Wells, outcomes. 26 studies; delivered v CVR specialist; health 3-6 Format: Unclear, did not describe the  not describe hospitalization; analysis
22014) 159]. Types of studies: post- | DIET educators; nurses sessions/telephone format; the setting. 3 used Review
3 ’ = All-cause mortality;
2PloS one RCTs; discharge CJEXERCISE and pharmacists. calls and was greater ~ Theoretical approach: Unclear. | Manager
Depression;
Total sample: 4,081 interventions. O MED than 6 calls in five software.

D N O @
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1
2
3
4
5
3Ghisi, knowledge,
g\bdallah, health
%race, behavior
0]

omas, change,
1Th & h
2oh, 2014) medication
2501; Patient adherence,
HEducation psychosocia
ﬁ _hei
fnd | well-being.
Eounseling
]
7]
2
2
ABrown, Mortality,
gi‘lark, Dalal, morbidity,
aNeIch, & HRQoL and
2l'aylor, 2013) healthcare
337]; costs.
%uropean
3
zJournaI of
Freventive
gCardioIogy
8
3Dickens et Depression
&1, 2013) and
345]; depressive
gPsychosomat symptoms.
gc Medicine

D NG DN

participants.

Number of studies:
42 articles;

Types of studies:
Thirty were
experimental: 23
RCTs and 7 quasi-
experimental; and 11
observational and 1
used a mixed-
methods design.
Total sample: 16,079
participants.

Number of studies:
Twenty-four papers
reporting on 13 RCTs;
Types of studies:
RCTs;

Total sample: 68,556

participants.

Number of studies:
Sixty-two
independent studies.
Types of studies:
RCTs;

Total sample:

17,397.

Any

educational

interventions.

Patient

education.

Psychological

interventions.

Opsy
O SMOKING

OseLF

\ BEHA (+) Nurses (35.7%), a

v CVR (++) multidisciplinary team

o ——
\/ DIET (+++4) (31%), dietitians

(14.3%), and a
v EXERCISE

cardiologist (2.4%).
(++)

N MED (++)
v PSY(++)
v SMOKING (+)

O seLF

OBEHA Nurses or other

v CVR healthcare

ODIET professionals.

LJEXERCISE
O MED
Opsy
O SMOKING

OseLF

N BEHA() Asingle health

Ocvr professional or by a
OpEeT unidisciplinary team
O EXERCISE
O MED
v PSY ()

[1SMOKING

BMJ Q@(ﬁé@ or unclear;

Total contact
hours: 40 mins to
180 mins or unclear;
Duration: 1.5-6

months or unclear.

Number of session:

1-24 or unclear.

Total contact hours:

5-10 minto 3 h as
well as a full day of
education.
Duration: 1-24
month; from daily
education to every 6

months.

Number of session
and Duration: From
a total of 2 visits to a
4-week residential
stay reinforced with
11 months of nurse

led follow-up.

Total contact hours:

Unclear.

Number of session:

14.4 (range, 1-156);

Total contact hours:

Varying from 10 to
240 minutes.

Duration: Unclear.

Strategies: Did not describe the Inpatient

strategies; settings
Format: Group (88.1%) education
was delivered by lectures (40.5%),
group discussions (40.5%), and
question and answer periods (7.1%).
Individual education (88.1%),
including individual counseling (50%),
follow-up telephone contacts (31%)
and home visits (7.1%);

Theoretical approach: Unclear.
Strategies: Face-to-face education Inpatient
sessions, telephone contact and settings, other
interactive use of the Internet;

Format: Group-based sessions,

individualized education and four

utilized a mixture of both sessions;

Theoretical approach: Unclear.

Strategies: Face-to-face sessions, Unclear, did

telephone contact or unclear; not describe.
Format: Group or unclear;

Theoretical approach: Unclear.
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= Anxiety;
1 Smoking cessation,
| Systolic blood

pressure;

= LDL-c.

= Knowledge,
= Behavior;
= Psychosocial

indicators.

= Mortality,

= Non-fatal MI,

= Revascularizations,
= Hospitalizations,

= HRQolL,

= Withdrawals/drop
outs;

= Healthcare utilization
and costs.

| Depression;

= Adverse cardiac
outcomes;

= Ongoing cardiac

symptoms.

Narrative

synthesis

Meta-
analysis
used Review
Manager

software.

Univariate
analyses
using
Comprehens
ive Meta-
Analysis,

multivariate
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Q
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2Zraylor, 2011) healthcare
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: The costs.
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BGoulding, Change
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051]; Journal

i}
gaf Advanced

adursing

D NG DN

Number of studies:
7 trials.

Types of studies:
Six randomized
controlled trials and a
quasi-experimental
trial.

Total sample: 536

participants.

Number of studies:
24 papers reporting
on 13 studies.

Types of studies:
RCTs;

Total sample: 68,556

participants.

Number of studies:
13 studies;

Types of studies:
RCTs;

Total sample:

Unclear.

All
psychoeducat
ional or
behavioral

intervention.

Patient

education.

Interventions
to change
maladaptive

illness beliefs

N SELF ()

O BEHA
N CVR()
UbieT
LJEXERCISE
O MED
v PSY ()
[JSMOKING

O seLF

v BEHA(-)

N CVR()
ODIET

N EXERCISE (-)
v MED

Opsy
O SMOKING

OseLF

v BEHA(-)
Ocvr
Upier
CEXERCISE
OMED

N PSY ()

O SMOKING

BMJ Open

Appropriately trained

health care workers.

Nurse or did not

describe.

Cardiologist, nurse,
psychologist or did

not describe.

Number of session:

Unclear;

Total contact hours:

Unclear;
Duration: 2-12

months.

Number of session
and Duration: two
2 visits to 4 week
residential

11 months of nurse
led folluw up Total
contact hours:

Unclear.

Number of session:

Unclear;

Total contact hours:

Unclear;
Duration: 4 days to
two weeks or

unclear.

Strategies: Did not describe the
strategies;

Format: Group setting, combination
of group and one-on-one education
and one-on-one format only;
Theoretical approach: TTM,
interactionist role theory, Bandura’s
self-efficacy theory, Gordon’s relapse
prevention model and a cognitive

behavioral approach.

Strategies: face-to-face sessions,
telephone contact and interactive use
of the Internet;

Format: Four studies involved group
sessions, five involved individualized
education and three utilized both
session types, with one study
comparing the two approaches;
Theoretical approach: did not

describe.

Strategies: Face-to-face sessions,
telephone contact and written self-
administered;

Format: Unclear;

Theoretical approach: Common

Sense Model, Leventhal’s framework.
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Unclear, did | Smoking rates;

not describe. —
medication use;

= Supplemental
oxygen use;

t Physical activity;

t Nutritional habits.

Post = Total mortality;

discharge, = Cardiovascular

other )
= mortality;

= Non-cardiovascular

mortality;

= Total

cardiovascular (CV)

events;

= Fatal and/or non-

fatal MI;

= Other fatal and/or

non-fatal CV events
Inpatient = Beliefs (or other

settings, post iliness cognition);

discharge, = QoL;

other = Behaviour;
= Anxiety or
depression;

= Psychological

regression
using SPSS
15.0

Meta-
analysis and
narrative

presentation

Meta-
analysis
used Review
Manager

software.

A descriptive
data

synthesis.
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Smoking

cessation.

Multiple
cardiovascu
lar risk
factors and
all-cause

mortality.

Smoking

cessation.

Number of studies: Psychoeducat

A total of 14 studies ional cardiac

were included. rehabilitation

Types of studies: intervention.
RCTs;

Total sample: 1,792

participants.

Number of studies: In-Hospital

27 articles reporting Multidimensio
26 studies. nal

Types of studies: 16 Interventions
clinical controlled of Secondary
trials and 10 before- Prevention
after studies.

Total sample: 2,467
patients in CCTs and
38, 581 patients in
before-after studies.
Number of studies: Psychosocial
Forty trials; intervention
Types of studies:

RCTs;

Total sample: 7,682

patients.

O seLF
OBEHA Cardiologist, nurse
Ocvr psychologist, or did
Upiet not describe.
LJEXERCISE
OMED
Opsy
v SMOKING (-)
O seLF
O BEHA Cardiac nurses;
Ocvr physician, or did not
v DIET () describe.

N EXERCISE (-)
v MED
N PSY ()
N SMOKING (-)

O seELF

Cardiologist, nurse,
\  BEHA (+++) physician or study

V' CVR (++) nurse.

OpiET
OEXERCISE
O MED
N PSY (+)
v SMOKING

(+++)

BMJ Open

Number of session:

4-20 or unclear.

Total contact hours:

10-720 mins or
unclear.
Duration: 4-29

weeks or unclear.

Number of
session:1-5 or

unclear;

Total contact hours:

30-240mins or
unclear;
Duration: 4 weeks —

12 months.

Number of session:

1-5 or unclear;

Total contact hours:

15 mins - 9 hours.
Duration: within 4
weeks or did not
report on the

duration.

Strategies: Face-to-face counselling,
self-help materials; home visit,
booklet, video and telephone contact.
Format: individual or unclear.
Theoretical approach: Social
learning theory; ASE model; TTM;
Behavioural multicomponent

approach.

Strategies: Written material;
audiotapes; presentations; face-to-
face;

Format: Group or unclear;

Theoretical approach: Unclear.

Strategies: Face to face; information
booklets, audio- or videotapes.
Format: Group sessions or individual
counselling;

Theoretical approach: TTM.
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Inpatient
settings, post
discharge,

other

Inpatient

settings.

Inpatient

settings

wellbeing;

= Modifiable risk

factors; protective
factors.

t Prevalent smoking  Subgroup

. meta-
cessation,

. analysis was
t Continuous

used
smoking cessation,

software.
= Mortality.

| All-cause Stata
mortality; version 9.1.

| Readmission
rates;
= Reinfarction rates.

t Abstinence by Meta-
self-report or analysis
validated. used Review

Manager
software.
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](Fernandez Risk factor

2
:ft al., 2007) modification

441
5

énternational
Tournal of
8Evidence—
9

gﬁased

]Healthcare

BB

xJ. Barth, Smoking
&
gpritchley, &

%engel,

cessation.

[35].

2
22006) ;
3\nnals of
2

?ehavioral

BVvedicine
2
2

9
gCIark, Mortality, Ml

g-lartling,
3/andermeer,
8 McAlister,

®o05) “1L

3
8Anna|s of
Gnternal

Q\/Iedicine
i}

Number of studies:
Seventeen trials;
Types of studies:
randomised, quasi-
RCTs and clustered
trials;

Total sample: 4,725

participants.

Number of studies:
Nineteen trials;
Types of studies:
RCTs;

Total sample: 2,548

patients.

Number of studies:
63 randomized trials;
Types of studies:
RCTs;

Total sample: 21,295

patients.

v SELF(+++)

Brief v BEHA()
structured v CVR 6
intervention. OpieT
LJEXERCISE
O MED

Opsy

O SMOKING

N SELF ()

Psychosocial \' BEHA (+++)
interventions. v CVR (++)
ODIET
O EXERCISE
O MED
Opsy
[JSMOKING
V' SELF (+++)
Secondary OBEHA
prevention Ocvr
programs \ DIET (-)

\' EXERCISE (-)
O MED

N PSY ()
[JSMOKING

OseLF

BMJ Open

Case manager;

dieticians; health
educator; nurses;
psychologist; and

research assistants.

Unclear, did not

describe.

Nurse,
multidisciplinary
team, or did not

describe.

Number of session:
supportive
counselling ranged
from 1 to 7 calls for
the duration of the

study;

Total contact hours:

varied from 10 to 30
mins;

Duration: Unclear.

Number of session:

Unclear;

Total contact hours:

Unclear;

Duration: Unclear.

Number of session:

1-12 or unclear;

Total contact hours:

did not describe.

Duration: 0.75-48

months.

Strategies: Written, visual, audio,
telephone contact;

Format: did not describe;
Theoretical approach: theoretical

behaviour change principles.

Strategies: Face to face, telephone
contact or unclear;
Format: Unclear;

Theoretical approach: Unclear.

Strategies: Face to face, telephone
contact and home visit;

Format: Group and individual or
unclear;

Theoretical approach: Unclear.

Unclear, did

not describe.

Unclear, did

not describe.

Inpatient

settings, post

discharge,

other
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| Smoking;

= Cholesterol level;
= Physical activity;
} Dietary habits;
| Blood sugar

levels;

= BP levels;
| BMI;

= Incidence of
admission.

1 Abstinence;

| Smoking status.

| Mortality,

oM,

= Hospitalization rates.

Cochrane
statistical
package
Review

Manager.

Data
analyses
were carried
outin
Review
Manager

4.2.

Performed
analyses by
using
Review
Manager 4.2
and
Qualitative
Data

Synthesis
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Pagofinet %ﬂ%king cessation; CVR= Cardiovascular risk factors; PSY =Psychosocial issues (depr&wgﬂ)@&y); DIET =Diet; EXERCISE= Exercise; MED= Medication; BEHA = Behavioral charge (including lifestyle
modification); SELF = Self-management (including problems solving); DR =Diabetes risks; CHD= Coronary heart disease; CAD = Coronary Artery Disease; CHW=Community Health Worker; HbA1c =

;' Glycatedhemoglobin; BP =Blood Pressure; LDL = Low-density Lipoprotein Cholesterol; SMS = Short Message Service; BCTs = Behavioral Change Techniques; LEA = Lower Extremity Amputation; PRIDE = Problem

3 Identification, Researching one's routine, Identifying a management goal, Developing a plan to reach it, Expressing one's reactions and Establishing rewards for making progress; ASE = Attitude-social influence-efficacy;

g CVRF= Cardiovascular Risk Factors; SMS = Short Message System; PA = Physical Activity; EDU = Patient Education; GP= General Practice; RCTs =Randomized controlled trials; CCTS = controlled clinical trials;

6 HRQoL = Health Related Quality of Life; QoL = Quality of Life; MI = Myocardial Infarction; CAD = Coronary Artery Disease; CABG= Coronary Artery Bypass Graft Surgery; BMI = Body Mass Index; HbA1c =

; Glycatedhemoglobin; BP =Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c = Low-density Lipoprotein Cholesterol; TTM=

9 Transtheoretical Model; SCT=Social Cognitive Theory; HBM =Health Belief Model; SAT=Social Action Theory;

1 In the educational content: “+”: minor focus; “++”:moderate focus; “+++” major focus; “-“=unclear what the intensity of the education was for any topic;

“ L ” w_n

) for reduction; a dash (“~” ) for no change or inconclusive evidence. Primary outcomes were bold.

«T”

In the outcomes: arrow up ( ) for improvement, arrow down (
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BMJ Open
Table 3. Characteristics and interventions of included systematic reviews and meta-analysis involved T2DM patients

Page 46 of 148

4
E(First author,  Primary  Studies details Intervention Outcomes Synthesis
Year); objectives . — . - . - ;
3 Educational Content Provider Number of session(s), delivery mode, time, setting (Primary outcomes  methods
4 Journal (To assess
5 were bold.)
effect of
? interventions =" :No Change
8 on...) “4”: Increase
9
Q “} " decrease
4
i(Choi, Glycemic Number of studies: Diabetes LIBEHA Unclear, did not Number of session: Strategies: Face to face, written Inpatient { HbA1c (glycated STATAversio
gPavidson, effect 53 studies(five in education \' DIET () describe. Unclear; materials; telephone contact and settings, post haemoglobin). n12 and
4Nalker, Lee, English, 48 in intervention. Total contact hours: home visit; discharge, Review
ODRrR
B
ﬂ;& Palermo, Chinese); JEXERCISE Unclear; Format: Unclear; other Manager
72016) [401; Types of studies: Oae Duration: 30-150 minor  Theoretical approach: Unclear. version 5.3
& :
Q’,)iabetes RCTs; O MED unclear.
Research Total sample: Opsy
2 :
2and Clinical Undlear [ SMOKING
FPractice N SELF ()
'aCreamer, successful Number of studies: Culturally N BEHA (=) CHWs, clinical Number of session: one Strategies: Face-to-face; Phone Inpatient { HbA1c, Meta-
3
BAttrldge, outcomes 33; appropriate \ DIET ) pharmacists to ten or unclear; contact; settings, post - HRQoL, analysis
ZRamsden, and to Types of studies: health N dieticians, Total contact hours: Format: group sessions (10 studies), discharge, using the
DR (-) = Adverse events,
%annings— suggest RCTs; education. Nurses, unclear; individual sessions (13) or a other Review
9 v EXERCISE -BP
Glohn, & directions Total sample: 7,453 podiatrists, Duration: from a single combination of both; Manager
OaGc -

$-Iawthorne, for future participants. physiotherapists,  session to 24 months. Theoretical approach: Unclear. BMI, statistical
3 O MED .
§O16) [42]; research. and = Lipid levels, program.
a Opsy

. . psychologists. — diabetes

iabetic
g [J SMOKING oo

edicine complications,
g N SELF (1)
3 = Economic analyses,
8 Mortality and

= Mortality an

9
(4} diabetes knowledge,
4 = Empowerment
2 )
3 = Self-efficacy and
4
B satisfaction.
8 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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B-AA-I-

Z
8
a

Hidtdkg 2201 1&Rical Number of studies: Lifestyle LIBEHA Nurse, B VNUmbBEdT session: Strategies: Unclear; Unclear, did Cardiovascular risk Review
2016) [55]; markers of 17 studies; interventions. N DIET (1) Pharmacist or Unclear; Format: Individual; Group and not describe. factors (such as, Manager
;European cardiovascu  Types of studies: v CVR (1) unclear. Total contact hours: Mixed. - BMI, 51.
3lournal of lar disease RCTs; V EXERCISE 2 Unclear; Theoretical approach: Unclear; } HbA1c,
4 Total sample: Duration: 6 month — 8
nternal Oae - BP,
5 edicine Unclear. years.
éVI U MED | The level of
7 Opsy
8 cholesterol.)
[0 SMOKING
9
[0} v SELF ()
1
2
ZChenetal., Clinical Number of studies: Lifestyle N BEHA (=) Unclear, did not Number of session: Strategies: Unclear; Unclear, did Cardiovascular risk All analyses
42015) 3, markers. 16 studies; intervention. ODIET describe. Monthly; Format: Individual; Group and not describe. factors including were
B
gMetabolism- Types of studies: v CVR ) Total contact hours: Mixed,; } BMI, performed
?Iinical and RCTs; CJEXERCISE Unclear; Theoretical approach: Unclear. | HbAc, using
ngperimental Total sample: per Oac Duration: < 6 months -8 Comprehens
| SBP,DBP, .
7] study ranged from 23 v MED i years. ive Meta-
2 to 2575; O = HDL-c, and LDL-c. Analysis
2 PSY
2 0 statistical
SMOKING
2 J software.
SELF (-
5 ¢)
)
7
gTerranova, Weight loss.  Number of studies: Lifestyle- v BEHA (-) Dietician; Number of session: 1- Strategies and Format: Face-to- Unclear, did | Weight change; Meta-
OBrakenridge, 10 individual studies based-only \ DIEET 6 diabetes 42; face individual or group-based not describe. HbA1 analyses -
- c.
Q_awler, (from 13 papers); intervention. O pRr ) educator; Total contact hours: sessions, or a combination of those. Review
2 -
dEakin, & Types of studies: V EXERCISE 0 general Unclear; One study delivered the intervention Manager
FReeves, RCTs; O physician; Duration: ranged from via the telephone and meta-
GC
%01 5) [72], Total sample: O multidisciplinary 16 weeks to 9 years. Theoretical approach: Unclear. regression
’ MED
GDiabetes ranging from 27 to Opsy team; or analysis -
3 . 5145 participants. nutritionist; stata version
é)besny and [0 SMOKING
Qvletabolism J SELF() nurse.
0
1
Bpi ay et al., c level. umber of studies: ehavioral BEHA (- raine umber of session: rategies: Unclear; npatient - HbA1c; e analysis
Pill | HbAlIc level Number of stud Beh | N (=) T d Number of Strat Uncl | ; Th |
]
[71. . indivi . . . :
Z6015) ; 132; Programs. v DIEET 6 individuals. Unclear; Format: Unclear; settings, post | BML was
Types of studies: Total contact hours: Theoretical approach: Unclear. discharge, conducted
nnals of ] DR
4 For-peerreview onty =tttp:/fbmjopen-bmj-comfsitefaboutfguidetinesxhtmt
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B-AA-I-

internal RCTs; v EXERCISE (-) B Mighge[#%4140.5 hours; other FdyT a8y (5ing 40
medicine Total sample: e ) Duration: 4 or more Bayesian
1 Unclear. V MED I weeks. network
2 model.
3 Opsy
4 [0 SMOKING
5
6 N SELF ()
7
8
gPaI etal., Health Number of studies: Computer- LIBEHA Unclear, did not Number of session: 1-8;  Strategies: Online/web-based; Unclear, did - HRQoL, Meta-
m2014) [67]; status, 20 papers describing based self- OpIET describe. Total contact hours: 10 Phone contact. not describe. | HbA1c analysis
1 s
. cardiovascu 16 studies; management | DR mins - 6 hours; Format: Individual; Group and using
IDiabetes - Death;
$3are lar risk Types of studies: interventions. [JEXERCISE Duration: 8 weeks — 12 Mixed. Review
| Cognitions,
a1 factors, and RCTs; dGe months; Theoretical approach: TTM, social 9 Manager
L) )
& QolL. Total sample: 3,578 OMED ecological theory, SCT, and self- behaviors, software or
T participants. Opsy determination theory. — Social support, narrative
& )
q [J SMOKING | Cardiovascular risk ~ Ppresentatio.
a V' SELF factors,
2
2 = Complications,
2 = Emotional outcomes,
2
g = Hypoglycemia,
8 = Adverse effects,
2
a2 = CE and ecfonomic
2 data.
€]
ZRicci- Knowledge, Number of studies: DSM LIBEHA Dietitian; Nurse; Number of session: Strategies: Face-to-face; Post — Diabetes Meta-
%abello et behaviors Thirty-seven studies; educational N DIET(+++) Psychologist; 13.1; Telecommunication; Both. discharge, knowledge; analyses
3
@'-' 2014)[73]; and clinical Types of studies: programs. DR Physician; Total contact hours: Format: One on one; Group and other - Self-management; and bivariate
MC outcomes. Almost two thirds of Research team 0.25-180 hours; Mixed. meta-
? V' EXERCISE = Behaviors;
endocrine the studies were i+ or staff; Duration: 0.25-48 Theoretical approach: Unclear. regression
( ) = Clinical outcomes;
' o .
81|sorders RCTs, 27% studies N GC(+++4) months. were
. { Glycated
were Quasi- conducted
N MED(++) _
experimental design. hemoglobin; with Stata,
v PSY(++ -
Total sample: ) — Cost-effectiveness version 12.0.
[0 SMOKING .
Unclear. analysis.
USELF

DO NODEPDBNEBOW®
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Page49of 148 BMJIOpen
(Saffari, Glycemic Number of studies: An v BEHA(-) Unclear, did not Number of session: Strategies: SMS: sending and Inpatient t Glycemic control. Comprehens
]Ghanizadeh, control. 10; educational ODIET describe. Weekly; or 2 messages receiving data. Receive data through settings, post ive Meta-
2
:f( Koenig, Types of studies: intervention DR daily or unclear; text-messaging by patients only. discharge, analysis
%o14) [74]; RCTs; using SMS. CJEXERCISE Total contact hours: Used a website along with SMS; other Software
5 . . : .
63rimary Care Total sample: 960 NIl 8 Unclear. Format: Unclear; Version 2.0.
iabetes patients. v MED 0 Duration: 3 months — 1 Theoretical approach: Unclear.
8 year
O
9 PSY
0] [J SMOKING
1 OsELF
2
K
1
)
ﬂ§0c|no|etkova Cost- Number of studies: Therapeutic N BEHA(-) General Number of session: ~ Strategies: Face-to-face or unclear; Inhospital or - CE. Incremental
Ftal., 2014) effectivenes  Seventeen studies; education. ODIET physician; 16: Format: individual and group unclear. Cost-
gﬁe]; Journal s (CE). Types of studies: Opr nutritionists or Total contact hours: lessons; Effectivenes
Qb Diabetes & RCTs; JEXERCISE unclear. Unclear; Theoretical approach: Unclear. s Ratio.
i\/letabolism Total sample: [micle; Duration: Unclear.
3 Unclear. O MED
2 Upsy
8 [0 SMOKING
)
i N SELF ()
2
]
0
HAttridge, HbAlc level, Number of studies: 'Culturally N BEHA (-) CHWs; Number of session: one Strategies: Inpatient | HbA1c; Meta-
2
é)reamer, Knowledge 33 trials; appropriate \ DIEET 6 dieticians; session to 24 months; Format: Group intervention method, settings, post - HRQoL: analyses
BRamsden, and clinical Types of studies: health O DR exercise Total contact hours: one-to-one sessions and a mixture of discharge, used
= Adverse events;
%annings- outcomes. RCTs and quasi- education. physiologists; lay ~ Unclear; the two methods. Or a purely other Review
8 \' EXERCISE (-) ~ Mortaiiy;
3John, & RCTs; J workers; nurses; Duration: The median interactive patient-centred method. ' Manager
GC (-) - faatione:
8—Iawthorne, Total sample: 7453 podiatrists; and duration of interventions Theoretical approach: Complications; software.
9 O MED . )
6014) [33]; participants. psychologists;. was six months. empowerment theories; behaviour —Satisfaction; 1
Opsy
A'he change theories, TTM of behaviour Empowerment;
2 v SMOKING (-)
change and SCT. . .
é:ochrane t Self-efficacy;
OseLF
4_ibrary = Attitude; knowledge;
8
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BMJIOpen 8P Page 5001148
=BMI;
L ¥ Lipid level
ipid levels;
2
3 —Health economics.
4
5
éVugt, Wit, Health Number of studies: BCTs are N BEHA (=) Health care Number of session: 6 Strategies: Online/web-based; Post — Health behavior Unclear.
Lleijne, & outcomes. 13 studies; being used in ODIET professional. weekly sessions or Format: Unclear; discharge change,
%noek, 2013) Types of studies: online self- Opr unclear; Theoretical approach: self-efficacy - Psychological well-
d75] ; Journal RCTs; management O EXERCISE Total contact hours: theory, social support theory, TTM, being;
1 Total sample: 3813 interventions Unclear; SCT, social-ecological model, and
ff Medical P ; Elcle ’ ’ 9 ' = Clinical parameters.
Bntemet patients. O MED Duration: Unclear. cognitive behavioral therapy.
4Research Opsy
B
[J SMOKING
(0]
T v SELF ()
&
]
@AGucciardi, HbAlc Number of studies: DSME LIBEHA Dietitians (n = Number of session: Low  Strategies: Face-to-face(n = 13/13); Inpatient = HbA1c levels, Arecently
?bhan, level,physic Thirteen studies; interventions. v DIET (+++); 7/13); Intensity: <10 education Written Literature: (e.g., handbook) (n settings, post - Anthropometrics described
2 )
anuel, & al activit Types of studies: Multidisciplinar sessions (n = 7); High = 4/13);Telephone(n = 4/13);Audio- discharge method.
el y yp ODR plinary (n=7); Hig ):Telephone( ) 9 - Physical activity;
Bidani, 2013)  and diet RCTs and v EXERCISE Team (n = 7/13); Intensity: =2 10 education Visual(n = 1/13);
a = Diet outcomes.
852]; Patient outcomes. comparative studies; (+44); Nurse (n = 5/13);  sessions (n = 6); Format: One-on-one: (n =
Zducation Total sample: Oce Community Peer  Total contact hours: 11/13);Group (n = 9/13);
énd Unclear. v MED *): Worker (n = Unclear; Theoretical approach: SAT;
i 3/13). Duration: < 6 months (n Empowerment Behavior Change
Bounseling v PsYy (+)
3 =7/13); =6months (n = Model; modification theories;
] [0 SMOKING
6/13). Pharmaceutical Care Model;
3 Y SELF (++). _
3 Behavior Change Theory;
5 PATHWAYS Program; Symptom-
g Focused Management Model;
8 Motivational interviewing.
'aPal etal., Health Number of studies: Computer- LIBEHA Nurse or other Number of session: Strategies: Online/web-based; Inpatient - HRQoL; Formal
0
£013) [68]; status and 16 studies; based v DIET (-) healthcare Unclear; phone contact settings, post - Death from any meta-
the HRQoL. Types of studies: diabetes self- Obr professionals. Total contact hours: Format: Unclear; discharge, cause: analyses
3 . . ; . ’
Zpochrane RCTs; management v EXERCISE 6 Unclear; Theoretical approach: Unclear. other | HbA1e: and
5_. Total sample: 3,578 intervention. Duration: One session — narrative
ibrary v GC ()
_.6 | + ] lat-4- J [l H ) + et d- ) ] + =l [ |y ]
FOTPEeEEerTeview oy =1t 7/0mMjopem o m-cCoOMmrsiteran Ot trguta e neES XTI
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Fage ol ol 140 participants. N MED (-) BIVig MR - Cogpnitions; synthesis.
v Psy (-) = Behaviours;
;' [J SMOKING =Social support;
3 UsELF —Biological markers;
4
= Complications.
5 p
6
7
éNam, Glycemic Number of studies: Diabetes LIBEHA Nurses (36%), Number of session: 1 Strategies: Teaching or counseling; Inpatient | HbA1c level. Meta-
Qlanson, control. 12 RCTs; educational \/ DIET (-) dieticians (36%), month or less; 1to 3 home-based support; and visual aids. settings, post analysis.
ﬂgtotts, Types of studies: interventions O diabetes months; and 12 months; Format: group education or a discharge,
DR
1
fhesla, & RCTs; (no drug v EXERCISE ) educators (5%), Total contact hours: combination of group education and other
$(roon, 2012 Total sample: 1,495 intervention). other most studies did not individual counseling; or only
v GC ()
262]; Journal participants. J MED 4 professionals describe, or from 1 individual counseling;
Q)f (9%) and session to more than 30 Theoretical approach: Unclear.
1 v PSY ()
. nonprofessional hours;
af)ardlovascul ] SMOKING
. staff (14%). Duration: from 1 session
G Nursing J
[} SELF () to 12 months, frequency:
2 1 session to 25 weekly or
2
] biweekly education.
'aSteinsbekk, Clinical, Number of studies: Group-based Did not describe Community Number of session and Strategies: Face to face; Inpatient | HbA1c, Meta-
3
é?ygg, Lisulo, lifestyle and 21 studies (26 education. the content of the workers; Total contact hours: Format: 5 to 8 participants group to settings, post I Lifestyl ¢ analysis
ifestyle outcomes,
Rise, & psychosocia  publications). intervention. dietician; lay 30 hours over 2.5 months, 40 patients group. discharge, using
Diabetes
a:retheim, | outcomes. Types of studies: health advisors 52 hours over one Theoretical approach: other ! Review
]
@012) (7el. RCTs; nurse and year,and 36 hours or empowerment model and the knowledge, manager v5.
:%MC Health Total sample: 2,833 nutritionist. 96 hours over 6 months. discovery learning theory, the SCT t Self-management
] - . . ) )
:§ervices participants. Duration: Six months to and the social ecological theory, the skills,
a?esearch two years. self-efficacy and self-management t Psychosocial
3 theories and operant reinforcement
8 outcomes,
3 theory.
{ Mortality rate,
8
9 | BMmI,
0
4 { Blood pressure;
2
3 { Lipid profile.
A
‘(Amaeshi, Increasing Number of studies: Foot health Food care. Podiatrist, Number of session: Strategies: Face to face; Unclear, did | LEA; Narrative
8
B
7
8
A



2012) 4L good foot 8 studies; education: psychotogist or D VAR ET Format: In three of the studies, not describe. } Self-care.

Podiatry Now health Types of studies: unclear. Total contact hours: educational interventions were
1 practices RCT or clinical between 15min and 14 delivered to the participants in
2 that will controlled trial (CCT); hours; groups, while the other five provided
3
4 ultimately Total sample: Duration: 3-30 months. individualized (one-to-one) foot-care

reduce . nclear. education to the participants;

5 d LEA Uncl ducation to th: icipant
6
7 Theoretical approach: Unclear.
8Kai Lun Oral Number of studies: Educational v BEHA(-) Nurses; Number of session: 1-12  Strategies: Face to face; Inpatient | HbA1c, Narrative
%an, hypoglycae Seven studies; interventions. \ DIET 6 pharmacists; or unclear; Format: Group and individual; settings, post . summary
0 = Medication

Brammer, & mic Types of studies: other skilled Total contact hours: 2.5 Theoretical approach: Unclear. discharge, form.

T ODR adherence;
I)reedy, adherence. RCTs; N healthcare hours or unclear; other
k] EXERCISE (-) | Blood glucose;
42011) [57]; Total sample: professionals. Duration: 4-12 months.

v GC ()
Unclear. = Tablet count;
5JBI Library of ’ v MED
0] omat ) - Medication
ystematic
£eviews v psy ¢ containers;
] [ SMOKING - Diabetes
7] .
2 V' SELF ) complications;
2 - Health service
3 utilization
2 .
RBurke et al., HbAlc Number of studies: Group N BEHA (=) Dndocrinologists Number of session: 1-4 Strategies: Face to face; Inpatient | HbA1c; Meta-
38, level,BP. 11 RCTs and 4 medical visits. ; DM nurse; or unclear; Format: Group and individual; settings, post analysis.
%011) ; : v DIET () ; ; ; P ’ 98, p - Systolic and y
R8I Database quasi-experimental Opr family physician; Total contact hours: 2-4 Theoretical approach: Unclear. discharge, diastolic BP;
. trials; nutritionist and hours or unclear; other

of Systematic JEXERCISE — LDL measurements.
Reviews and Types of studies: J ac 0 rehab therapist. Duration: One session to
3mplementati RCTs and quasi- J MED (_) 2 years.
3 n Reports experimental trials;
gnree Opsy

3 Total sample: 2,240

[J SMOKING

8 patients.

3 N SELF ()

8

9
@Ramadas, HbAlc level.  Number of studies: Web-based v BEHA(-) Dietician; Number of session: Strategies: E-mail and SMS Inpatient - Self-monitoring Not
Z}uek, Chan, 13 different studies; behavioural v DIET () endocrinologist; Unclear; technologies that were commonly settings, post blood sugar, statistically
f Oldenburg, Types of studies: interventions. Opr physicians; Total contact hours: used together with the websites to discharge, - Weight-loss combined

[l RCTs and quasi- researchers or Unclear; reinforce the intervention, and other and re-
%o11)t"; q O EXERCISE ’ : - Dietary behaviour,
experimental studies; research staff Duration: ranged Website, print material. analyzed;
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MatareraOl 140 Total sample: v GC () members and D Vbt and 52 Format: Unclear; - Physical activity.

Journal of Unclear. v\ MED 6 study nurse. weeks, with an average of ~ Theoretical approach: Wagner's
IMedical Opsy 27.2 + 18.3 weeks. Chronic Care Model; Self-efficacy
%nformatics ] SMOKING theory/Social support theory; TTM;
4 V SELF i HBM; SCT.
5
6
/(Minet, Glycaemic Number of studies: Self-care N BEHA (=) Case nurse Number of session: 3- Strategies: Face to face; home visit; Inpatient | HbA1c. Meta-
8
d\/loller, Vach, control. Forty-seven studies; management ODIET manager; group 26; phone calls; settings, post analyses
(WVagner, & Types of studies: interventions. O DR facilitator; nurse Total contact hours: Format: Group and individual; discharge, and meta-
]Henriksen, RCTs; JEXERCISE educator; Unclear; Theoretical approach: Unclear. other regression
010) [61]; Total sample: Oae multidisciplinary Duration: 4 weeks to 4 used Stata's
%’atient Unclear. O MED team; years. meta
gEducation Opsy physiologist; command.
Iand [ SMOKING physician; peer
gjounseling v SELF (- @ "

researcher; and

Q
2 pharmacist.
2
gHawthorne, Effects of Number of studies: Culturally LJBEHA Exercise Number of session: Strategies: Face to face; visual Inpatient -Qol; Meta -
&obles, culturally 10 trials; appropriate v DIET (-) physiologists; Unclear; aids, leaflets and teaching materials; settings, post | HbA1c: analysis
BCannings- appropriate Types of studies: health Opr dieticians; Total contact hours: Format: group approach, one-to-one discharge, BP using the

ohn, & health RCTs; education . diabetes nurses; Unclear; interviews and a mixed approach; other Review

\ EXERCISE (-)
Knowledge;
%dwards, education Total sample: 1603 Oac link workers, and  Duration: one session to  Theoretical approach: SAT, ! d Manager
]
@010) [54]; patients. O MED podiatrists. 12 months; Empowerment Behaviour Change - BMI; and
J%Diabetic Opsy Model, SCT, Management model and { Lipid levels, narrative
2 ) .
JMedicine ] SMOKING the Theory of Planned Behaviour. — Diabetic review.
3 N SELF (-) complications,
8
8 = Mortality rates,
3 . o
8 hospital admissions,
9 hypoglycaemia.
QFan & Knowledge, Number of studies: DSME v BEHA (-) Unclear, did not Number of session: 10 Strategies: Online/web-based (4%); Inpatient 1 Diabetes Comprehens
1
4Sldanl, 2009)  self 50 studies; intervention: ODIET describe. (range 1 to 28); video (2%); face-to-face (60%); settings, post knowledge, ive Meta
347]; manageme Types of studies: O DR Total contact hours: 17 phone contact (4%); Mixed (30%). discharge, Analysis
t Self-management

gianadian nt RCTs; CJEXERCISE contact hours (range 1 to Format: One-on-one (32%); Group other (version
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behaviours;

S 05 N b

= H 1 ) J [ s s ) H Jotd o fal 41 HA PN H I donl
FUTPeCT TEVICW OTITY ="1TTttP . 770U P eI T CUTH7S TErab Ut Ty uTucIiimeE S U ATTU T

53



Journal of behaviours  Total sample: OGc BfV‘bé);QM‘é'Me%); 11-20 (40%); Mixed (28%). I HbAfc, Page S#opf 1438
Diabetes and Unclear. 0 MED (21%); > 20 (33%); Theoretical approach: Unclear.

1 metabolic v PSY () Duration: 22 weeks
2
3 control. ] SMOKING (range 1to 48); < 8
4 V' SELF () weeks (26%); 924
g weeks (37%); > 24 weeks
7 (37%).
Q
QDuke, Metabolic Number of studies: Individual N BEHA () Diabetes Number of session: 1-6; Strategies: Face to face; telephone; Inpatient = HbA1c; Meta-
9
ﬂPoIagiuri, & control, Nine studies; patient ODIET educators and Total contact hours: 20 Format: Individual; settings - Diabetes analysis.

olagiuri, iabetes ypes of studies: education. ieticians. min — 7 hours; eoretical approach: Unclear. o
Icolagiuri diab T f studi d i Opr dietici in—7h Th ical h: Uncl
2 complications;

46 . f -
32009)[ ]; knowledge RCTs; v EXERCISE () Duration: 4 weeks — 1 — Health service
and Total sample: 1,359 year.
i—he v GC () utilisation and health
psychosocia  participants.

é:ochrane O MED care costs;

. | outcomes.
Library v PSY () - Psychosocial
&

outcomes;

Q [0 SMOKING
Q OsELF — Diabetes knowledge;
2
2 patient self-care
3 behaviours;
2 )
5 = Physical measures;
a metabolic.
7
gAlam, Sturt, Glycaemic Number of studies: Psycho- N BEHA (-) Generalists; Number of session: 1- Strategies: Face to face; telephone Inpatient | HbAIc; Meta-

all, & control and 35 trials; educational psychological 16; calls; settings, other analysis.
g DDiET Y 9 9 | Psychological y
Q/\linkley, psychologic Types of studies: Interventions. O DR specialists; or Total contact hours: 20 Format: group format; a single
3 distress.
2009) [SO]; al status. RCTs; JEXERCISE did not report the ~ min — 28 hours; format and used a combination;
gbatient Total sample: 1431 Oae specialist Duration: about 13.7 Theoretical approach: TTM;
sEducation patients. O MED (£11.06) weeks. motivational interviewing;
Bind v PSY ()
3 )
8Counsellng [0 SMOKING
9 O seLF
0
1
2
--gKhunti, Knowledge Number of studies: Any LIBEHA Unclear, did not Number of session: Strategies: Face to face; Unclear, did = Knowledge; Unclear.
gCamosso- and nine studies; educational \/ DIET describe. Unclear; Format: Group and individual; not describe. - Psychological and
8 For peer review oty = mitp7//omjopen.omj.com/site/anout7/guraenmes Xl
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FSdldfovty OT létsedical Types of studies: intervention. DR B IVidtaltbatdct hours: Theoretical approach: Unclear. biomedical outcome
Carey, RCTs and RCT was O EXERCISE Unclear; measures.
IDavies, & followed by a before- Occ Duration: 3- 12 months.
2Stone, 2008) and-after study; OMED
A% Diabetic Total sample: 1004 Opsy
5 patients. [J SMOKING
é\/ledlcme
U sELF
7
8
9
0]
]SLoveman, Number of studies: Educational N BEHA (++) Community Number of session: Two  Strategies: Face to face; Inpatient - Diabetic control Narrative
Zrampton, & Twenty-one published  interventions. Y DIET (+++) workers; to four intensive Format: Group and individual, settings, post outcomes; review
})Iegg, 2008) s. trials; Opr diabetes education of 1.5 to 2 Theoretical approach: cognitive- discharge, — Diabetic end-points;
60], Types of studies: research hours followed up with behavioural strategies; pedagogical other
&) Heatn P v EXERCISE P gies; pecagog - QoL and cognitive
ﬁTechnoIogy RCTs and CCTs; technician; additional education at, 3 principle.
T (+++) measures.
Total sample: diabetes nurse, and 6 months;
Bssessment V' GC (++4)
9 Unclear. dieticians; Total contact hours and
OMED
g educationalist; Duration: about 150 mins
Opsy
medical over a 6-month or 61 to
2
[0 SMOKING
3 students; 52 hours over one year.
2 V' SELF (+++)
3 nurses;
%] pharmacists;
Y4 physician, or
2
hysician
o] phy:
€] assistant.
2P
Wens et al., Number of studies: Interventions N BEHA (-) Diabetes Number of session: Strategies: Face-to-face; telephone; Inpatient — Adherence; Cochrane
3008) [78]; 8 studies; aimed at v DET () educator; nurse Unclear; Format: face-to-face; group based settings, post - HbA1c; Review
3 Types of studies: improvin or did not Total contact hours: and telemedicine; discharge Manager
é)iabetes P ’ P 9 Upr ’ ’ ge. - Blood glucose. 9
BResearch RCTs and controlling adherence to v EXERCISE 0 describe. Unclear; Theoretical approach: Unclear. other software.
zand Clinical before and after medical J Duration: ~ 9 months or
GC ()
QDractice studies. treatment. ¢ vED o unclear.
Total sample: 772
) Upsy
patients.
[0 SMOKING
v SELF (-)
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(Hawthorne, HbAlc level,  Number of studies: Culturally v BEHA (-) Dieticians, B IVhimdBdf session: Strategies: Face-to-face; booklet; Inpatient | HbA1c
Robles, Knowledge A total of 11 trials; appropriate \ DIET ) diabetes nurses, Unclear; Format: Group intervention method; settings, post 'k led presentation
nowledge scores
ICannings- and clinical Types of studies: (or adapted) O pr exercise Total contact hours: one to one interviews; mixture of the discharge, and meta-
2 . . . . — Other outcome .
3;John, & outcomes. RCTs; health V EXERCISE 2 physiologists; Unclear; two methods; purely interactive other analysis.
4£dwards, Total sample: 1,603 education. J link workers; Duration: one session to patient-centred method; semi- measures
GC (-)
Ekoog) [53]; patients. podiatrists; 12 months. structured didactic format and
6 O MED
7The - psychologist and combination of the 2 approaches.
PSY
&)ochrane and non- Theoretical approach: SAT;
9 N SMOKING (-)
d_ibrary professional link Empowerment Behaviour Change
O
worker. odel; Behaviour Change Theory;
1 SELF k Model; Behaviour Ch Th
2 SCT, Management Model and the
i Theory of Planned Behaviour.
Nield et al., Metablic Number of studies: Dietary LIBEHA exercise Number of session: 1- Strategies: Face-to-face; Inpatient - Weight; Meta-
ght;
. control. articles trials); advice. DIET physiologist; ; ormat: Group and individual; settings, post - D : analysis.
007) 3L trol 36 articles (18 trial dvi v hysiologi 12 Format: G d individual i Diabetic lysi
T
@rhe Types of studies: Opr dietitian; group Total contact hours: 20 Theoretical approach: Unclear. discharge, complications;
gt:ochrane RCTs; CJEXERCISE facilitator; min-22 hours; other - HbA1c:
Jibrary Total sample: 1,467 OGe nutritionist; Duration: 11 weeks —
= QoL;
participants. nurse educator; months or unclear.
2 ici O MED d 6 h |
= Medication use;
3 Opsy and physician.
2 = Cardiovascular
] [0 SMOKING
8 O SELF disease risk;
2
2
Zabaleta & Clinical Number of studies: Structured N BEHA (- Diabetes nurse Number of session: 4-6 Strategies: Face to face; Post -=HbA1c. A tabulative
¢)
q:orbes, effectivenes 21 studies; group \ DIET 6 educator; or unclear; Format: Group; discharge. synthesis.
K
[7el. S. Types of studies: diabetes ] physician's Total contact hours: 6- Theoretical approach: Unclear.
F007)" DR
%ritish Controlled trials; education. \/ EXERCISE (1) assistant; and 12 hours or unclear;
3ournal of Total sample: J physicians; Duration: 1-6 months or
GC (-)
&ommunit Unclear. unclear.
y O MED
3
ursin
glreng v PSY ()
9
[0 SMOKING
0
1 OseLF
2
]
4
8
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Ho&dkin? 7 OT 1éRical, Number of studies: Group-based  Did not describe Health B IVhimdBdf session: Strategies: Unclear; Inpatient | Metabolic control; Summarized
McShane, lifestyle and 14 publications, educational the content of the professionals, Unclear; Format: Group; settings, post | Diabet statistically
iabetes
Icade, & psychosocia  reporting 11 studies; programmes. intervention. lay health Total contact hours: Theoretical approach: the Diabetes discharge
knowledge;
él\lilliams, | outcomes. Types of studies: advisors. from 6 to 52 hours; Treatment and Teaching Programme
t QoL;
£p005) [43]; RCTs, and CCTs; Duration: 3 hours per (DTTP); empowerment model; adult
5The Total sample: 1,532 year for 2 years and 3 or learning model, public health model, t Empowerment/self-
6 -
Tochrane participants. 4 hours per year for 4 HBM and TTM. efficacy.
8_ibrary years.
9
q‘Vermeire et Improving Number of studies: Interventions LIBEHA Nurse, Number of session: Strategies: Face to face; telephone; Inpatient Direct indicators, such A descriptive
]al., 2005) adherence 21 articles; that were ObIET pharmacist and Unclear; home visit; video; mailed educational settings, post as review and
%80]; The to treatment  Types of studies: aimed at Upr other healthcare Total contact hours: materials; discharge { Blood glucose level; sub-group
gC recommend RCTs; cross-over improving the JEXERCISE professionals. Unclear; Format: Unclear. . Lo meta-
ochrane = Indirect indicators,
5. ations. study; controlled trial;  adherence to v GC () Duration: Unclear. Theoretical approach: Unclear. analysis.
ﬂg_lbrary such as pill counts;
controlled before and treatment _
I v MED (- —Health outcomes.
g after studies; recommendati Opsy
0 Total sample: 4,135 ons. ] SMOKING
2 patients. O seLF
2
3
2
0
4Gary, Body weight ~ Number of studies: Educational LIBEHA Nurse (39%); Number of session: Strategies: Unclear; Inpatient = Glycaemic control; Sufficient
fenkinger, and Sixty-three RCTs; and \ DIET (=) dietitian (26%); Unclear; Format: Unclear; settings, post - Weight. data were
83ua|lar, glycaemic Types of studies: behavioural Opr physician (17%); Total contact hours: Theoretical approach: SAT, discharge combined
gbeyrot, & control. RCTs; component v EXERCISE ) other or not Unclear. contracting model and patient using meta-
JPrancati, Total sample: 2,720 interventions. N e () specified (23%); Duration: 1 month to empowerment. analysis.
%003) [49]; patients. other 19.2 months.
3 v MED (-)
) professional
i)labetes Opsy
(13%);
8 ducator ] SMOKING
psychologist
3 OsELF
8 (9%); Exercise
9 psychologist
g 0,
a (9%); and health
2 educator (4%).
'aNorris, Lau, Total GHb. Number of studies: Self- v BEHA (=) Dietitian; lay Number of session: 6 Strategies: Online/web-based,; Inpatient | Total GHb, Meta-
4
@mith, 31 studies management v DIET 8 health care (1-36); video ; face-to-face; phone contact; settings, post analysis and
_.6 | + ] lat-4- J [l H ) + et d- ) 41 +=) [ |y ]
FOTPEeEEerTeview oy =1t 7/0mMjopem o m-cCoOMmrsiteran Ot trguta e neES XTI
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Schmid, & Types of studies: education. LIDR worker; nurse; D IVidtalébatact hours: 9.2 Format: Group; individual and discharge, Fagt ageldl 140

Engelgau, RCTs. O EXERCISE physician with (1-28) hours; mixed; other regression.

]2002) [65]; Total sample: 4,263 Ocec team; self (e.g. Duration: 6 (1.0-27) Theoretical approach: Unclear

gDiabetes patients. O MED computer months.

Opsy assisted

Loare

5 [J SMOKING instruction); and

6

7 \ SELF (-) team (nurse,

8 dietitian, etc.).

(o]

ﬂiNorris, Clinical Number of studies: Self- N BEHA (-) CHWs; nurse; or Number of session: 1- Strategies: Online/web-based; video Inpatient t Knowledge; Qutcomes
JEngelgau, & outcomes,K 72 studies (84 management v DIET 8 other healthcare 16; (2%); face-to-face; phone contact; settings, post are

t Lifestyle behaviors;
xxlarayan, nowledge, papers); training Opr professionals. Total contact hours: ~ Format: Group; individual and mixed;  discharge, summarized
3 64] . . . . i =Psychological and .
200177, Metablic Types of studies: interventions. CIEXERCISE 22 hours; Theoretical approach: SAT; other ina
. . . QoL outcomes; .

%iabetes control. RCTs; Oac Duration: ~26 months. Fishbein and Ajzen HBM. qualitative
%are Total sample: O MED t Glycemic control; fashion.
o] Unclear. Opsy = Cardiovascular

g ] SMOKING disease risk factors.

2 N SELF (-)

2

3
2

3

8 NOTE:

2

2 SMOKING= Smoking cessation; CVR= Cardiovascular risk factors; PSY =Psychosocial issues (depression, anxiety); DIET =Diet; EXERCISE= Exercise; MED= Medication; BEHA = Behavioral charge (including lifestyle

2 modification); SELF = Self-management (including problems solving); GC= glycemic regulation; DR =Diabetes risks; CHD= Coronary heart disease; CAD = Coronary Artery Disease; CHW=Community Health Worker;

3 HbA1c = Glycatedhemoglobin; BP =Blood Pressure; LDL = Low-density Lipoprotein Cholesterol; SMS = Short Message Service; BCTs = Behavioral Change Techniques; LEA = Lower Extremity Amputation; PRIDE =
Problem Identification, Researching one's routine, Identifying a management goal, Developing a plan to reach it, Expressing one's reactions and Establishing rewards for making progress; ASE = Attitude-social influence-

8 efficacy; CVRF= Cardiovascular Risk Factors; SMS = Short Message System; PA = Physical Activity; EDU = Patient Education; GP= General Practice; RCTs =Randomized controlled trials; CCTS = controlled clinical

g trials; HRQoL = Health Related Quality of Life; QoL = Quality of Life; Ml = Myocardial Infarction; CAD = Coronary Artery Disease; CABG= Coronary Artery Bypass Graft Surgery; T2DM = Type 2 Diabetes Mellitus; BMI =

3 Body Mass Index; HbA1c = Glycatedhemoglobin; BP =Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c = Low-density Lipoprotein

g Cholesterol; DSME = Diabetes Self-management Education; DSM = Diabetes Self-management; TTM= Transtheoretical Model; SCT=Social Cognitive Theory; HBM =Health Belief Model; SAT=Social Action Theory;

“ o

a In the educational content: “+”: minor focus; “++”:moderate focus; “+++” major focus; =unclear what the intensity of the education was for any topic;

In the outcomes: arrow up ( “ t ” ) for improvement, arrow down ( “ ¢ ” ) for reduction; a dash (“=" ) for no change or inconclusive evidence.
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Table 4. Summary of evidence from quantitative research syntheses

Intervention

Number of systematic
reviews/meta-analysis,

Total participants

First author, Year

Primary Results/findings

Rating the evidence

of effectiveness

Acute Coronary Syndrome Patients

General health education

Six/161,997patients (Goulding
et al.,, 2010 did not given the

total sample size)

Knowledge

91% studies (+)

Ghisi etal., 2014 % Behavior

77%184%165% studies (+)

Psychosocial indicators

43% studies (+)

Mortality

Ml

Revascularizations

337

Brown et al., , 201 Hospitalizations

HRQoL

Withdrawals/drop outs

Healthcare utilization and costs

Total mortality

Ml

CABG

1 [70]

Brown et al., 201 Hospitalisations

HRQoL

63.6% studies (+)

Healthcare costs

40% studies (+)

Withdrawal/drop out

Beliefs

30.08% studies (+)

Goulding et al., 2010 " | Secondary outcomes

Smoking

Cholesterol level
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Fernandez et al., 2007 w1

"R/I@dﬂ)fé’ lisk factor modification

Kotb, Hsieh, & Wells, 2014

[59]

All-cause hospitalization

All-cause mortality

Smoking cessation

Depression

Systolic blood pressure

Low-density lipoprotein

Anxiety

Psychoeducational

interventions

Six/ 37,883 patients

Barth et al., 2015

Abstinence by self-report or

validated

Pay

ge 60 of 148

Dickens et al., 2013 **!

Depression

Aldcroft et al., 2011 ° 1)

Smoking cessation

Physical activity

Huttunen-Lenz et al.,2010

[56]

Prevalent smoking cessation

Continuous smoking cessation

Total mortality

Abstinence by self-report or

Barth etal., 2008 ©° validated
Smoking status
Abstinence

Barth et al., 2006 > Smoking status

Secondary prevention

educational interventions

Three/25,154 patients

Devi et al., 2015 14!

Mortality

Sufficient evidence

Revascularisation

Total Cholesterol

HDL cholesterol

Triglycerides

HRQOL

All-cause mortality
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f (%ﬁlding Internet based

secondary prevention)

BMR G0 Rsion rates

Auer etal., 2008 B4

Reinfarction rates

Smoking cessation rates

Clark etal., 2005 "

Mortality

MI

Quality of life

Most of the included studies

*)

Some evidence

Type 2 Diabetes Mellitus Patients

General health education

Five/2,319 patients ( Choi et
al., 2016; Loveman et al.,
2008; Zabaleta et al., 2007
did not given the total sample

size)

Choi et al., 2016 V)

HbA1c

Saffari etal., 2014 /1

Glycemic control

Duke etal., 2009 °

HbA1c

BP

Knowledge, psychosocial

outcomes and smoking habits

Diabetes complications or health
service utilization and cost

analysis

No Data

Loveman et al., 2008 [60]

Diabetic control outcomes

46.15% studies (+)

Weight

66.67% studies (+)

Cholesterol or triglycerides

40.00% studies (+)

4.8% studies (+)

Some evidence

Zabaleta etal., 2007 [ | HbATc
HbA1c

Creamer et al., 2016 142] HRQoL
AEs
HbA1c

Ricci-Cabello et al., 2014
[73]

Diabetes knowledge

73.3% studies (+)

Behaviors

75% studies (+)

Clinical outcomes

Fasting blood glucose, HbA1c
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Culturally appropriate

health education

Eight/ 20,622 patients (Ricci-
Cabello et al., 2014 and
Gucciardi et al., 2013 did not

given the total sample size)

BM3IOpen i and BP improved in 71%,
59%, and 57% of the studies.
HbA1c

Attridge et al., 2014 %%

Knowledge scores

Clinical outcomes

Other outcome measures

Showed neutral effects.

Gucciardi et al., 2013 2!

HbA1c levels

Three of ten studies (+)

Anthropometrics

Three of eleven studies (+)

Physical activity

One of five studies (+)

Diet outcomes

Two of six studies (+)

Nam et al., 2012 4

HbA1c level

Hawthorne et al., 2010 ¥

HbA1c

Knowledge scores

Khunti et al., 2008 (58]

Knowledge levels

Only one study reporting a

significant improvement

Biomedical outcomes

Only one study reporting a

significant improvement.

Hawthorne et al., 2008

[53]

HbA1c

Knowledge scores

Other outcome measures

Some evidence

Pa

je 62 of 148

Huang et al., 2016 [59]

HbA1c

BMI

LDL-c and HDL-c

Chen et al., 2015 9

HbA1c

BMI

SBP

DBP

HDL-c
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Lifestyle interventions + Six/10,440 patients ( Huang Terranova et al., 2015 [72] Weight
behavioral program et al,, 2016; Pillay et al., 2015

b y Pillay et al., 2015 ' HbA1c levels
and Ramadas et al., 2011 did i
not given the total sample
1 HbA1c

size)

Ramadas et al., 201

46.2% studies (+)

Fast blood sugar

Some evidence

Self-management

educational interventions

Nine/19,597 patients (Minet et
al., 2010;Fan et al., 2009 and
Norris et al., 2001 did not

given the total sample size)

Glychemoglobin
Gary etal, 2003 [49] T S
TS
W T
ST Rk oo A ——
T —
Pal et al., 2014 (67] Behavioral Outcomes Only one study reporting a
significant improvement.
AEs No AEs
Health behaviors Seven of 13 studies (+)
Vugt et al., 2013 (73] Clinical outcomes measures Nine studies (+)

Psychological outcomes

Nine studies (+)

Pal et al., 2013 8

HbA1c

Depression

Quality of life

Weight

Steinsbekk, et al., 2012 7%

HbA1c

Main lifestyle outcomes

Main psychosocial outcomes

Minet et al., 2010 1]

Glycaemic control

Diabetes knowledge

Overall self-management
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Fan etal., 2009 "]

BMIHRRT s

Overall metabolic outcomes

Overall weighted mean effect

sizes

Deakin etal., 2005 “*

Metabolic control ( HbA1c)

Fasting blood glucose levels

Weight

Diabetes knowledge

SBP

Diabetes medication

Norris et al.,, 2002 °!

Total GHb

Norris et al., 2001

Knowledge

Self-monitoring of blood glucose

Self-reported dietary habits

Glycemic control

Sufficient evidence

Pa

je 64 of 148

Therapeutic education

One/Total sample: Unclear.

Odnoletkova et al., 2014

[66]

Cost-effectiveness

Overall high in studies on
prediabetes and varied in

studies on T2DM.

Insufficient evidence

Diabetes complications

Some evidence

Foot health education One/ Total sample: Unclear. Amaeshi, 2012 B2 Incidence of LEA
HbA1c
Burke et al., 2011 °°! BP and DBP
Group medical visit One/2,240 patients. SBP

Cholesterol - LDL

Some evidence

Psychoeducational

intervention.

One/1.431 patients.

Alam et al., 2009 %

HbA1c

Psychological status

Some evidence

Interventions aimed at

improving adherence to

Three/ 4,907 patients ( Kai

Lun Gan et al., 2011 did not

Kai Lun Gan et al., 2011

[57]

Oral hypoglycaemic adherence

Five of seven studies (+)
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Page 65 of td8caitreatment given the total sample size) Wens et al., 2008 "% BWXSHOERE. | General conclusions could | Some evidence
recommendations not be drawn.
Vermeire et al., 2005 V) HbA1c | |

Glycaemic control (addition of
exercise to dietary advice)

Dietary advice One/1,467 patients Nield et al., 2007 [63] Weight Limited Data Insufficient evidence to
Diabetic micro- and Limited Data determine
macrovascular diseases

NOTE:

RCTs =Randomized controlled trials; HRQoL = Health Related Quality of Life; MI = Myocardial Infarction; CABG= Coronary Artery Bypass Graft Surgery; T2DM = Type 2 Diabetes Mellitus; BMI =
Body Mass Index; HbA1c = Glycatedhemoglobin; BP = Blood Pressure; SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-c= High-density Lipoprotein Cholesterol; LDL-c =
Low-density Lipoprotein Cholesterol; LEA = Lower Extremity Amputation; Adverse Events = AEs.

(+): Intervention Group is Significantly Better than Control Group; For example: “91% studies (+)” means 91% studies reported a significant better compared with control group;
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Table 5 Recommendations of health education programs for ACS and T2DM patients

ACS patients

T2DM patients

Both ACS and T2DM

Theoretical approach

SCT, empowerment
theories.

HBM; SCT.

HBM; SCT and empowerment
theories.

Behavioral strategies

Goal setting

Goal setting

Goal setting

Behavioral change
(such as smoking

Behavioral change, diet,

exercise, glycemic

Behavioral change (such as
smoking cessation),

cessation), control, medication, and cardiovascular risk factors,
Educational content cardiovascular risk self-management. diet, exercise, glycemic
factors, exercise, control, medication,
medication, and psychosocial issues, and self-
psychosocial issues. management.
Healthcare Nurse or Multidisciplinary team;  Nurse or multidisciplinary

professionals to deliver

multidisciplinary team

dietitian or nurse

team

Strategies

Teaching

Face-to-face;
telephone or mixed

Face to face, written
materials; telephone or
mixed

Face to face, written materials;
telephone contact or mixed

approaches  Format

Individual (One by
one) or mixed

Individual (One by one)
or mixed

Individual (One by one) or
mixed

More than 30 min per
time per week

More than 30 min per
time per week

More than 30 min per time per
week

Delivery Contact
timing hours
Duration

At least 6 months

About 6 months

At least 6 months

Duration of follow up

At least 12 months

At least 12 months

At least 12 months

Settings

Inpatient and post-
discharge settings

Hospital settings and
primary care settings

Inpatient and post-discharge
settings

Note: ACS = acute coronary syndrome; T2DM = type 2 diabetes mellitus; SCT=Social Cognitive Theory; HBM =Health Belief Model.
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Fig. 1. Flow chart of the systematic reviews and meta-analyses selection process
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Supplementary Annex 1. Searching Strategies

Items Searching Strategy Results
PubMed
#1 ((CC(C((((Acute Coronary Syndrome[MeSH Terms]) OR Myocardial Infarction[MeSH Terms]) OR Angina, Unstable[MeSH Terms]) OR Coronary Artery Disease[MeSH Terms]) 145310
OR Coronary Artery Bypass[MeSH Terms]) OR Angina Pectoris[MeSH Terms]) OR “Myocardial Infarct*”[Title/Abstract]) OR “Unstable Angina*”[Title/Abstract]) OR
“coronary heart diseas*”[Title/Abstract]) OR “Coronary Artery Disease*”[Title/Abstract]) OR "Unstable Angina Pectori*"[Title/Abstract] Filters: Publication date from
2000/01/01 to 2016/04/31; English
#2 (((((Diabetes Mellitus, Type 2[MeSH Terms]) OR "Type 2 Diabetes Mellitus"[Title/Abstract]) OR "type 2 diabete*"[Title/Abstract]) OR "type ii diabet*"[Title/Abstract]) OR 80218
T2DM(Title/Abstract]) OR Adult-Onset Diabetes Mellitus[Title/Abstract] Filters: Publication date from 2000/01/01 to 2016/04/31; English
#3 #1 OR #2 222103
#4 (((((((Health Education[MeSH Terms]) OR Patient Education as Topic[MeSH Terms]) OR Counseling[MeSH Terms]) OR Social Support[MeSH Terms]) OR "Community 122323
Health Education*"[Title/Abstract]) OR "Educational Activit*"[Title/Abstract]) OR "Education* intervention*"[Title/Abstract]) OR "Education* program*"[Title/Abstract]
Filters: Publication date from 2000/01/01 to 2016/04/31; English
#5 (((Meta-Analysis [Publication Type]) OR Meta-Analysis as Topic[MeSH Terms]) OR "Systematic Revie*"[Title/Abstract]) OR "Meta-analys*"[Title/Abstract] Filters: 165265
Publication date from 2000/01/01 to 2016/04/31; English
#6 #3 AND #4 AND #5 Filters: Publication date from 2000/01/01 to 2016/04/31; English 54
Cochrane Library
#1 MeSH descriptor: [Acute Coronary Syndrome] explode all trees 1070
#2 MeSH descriptor: [Myocardial Infarction] explode all trees 9450
#3 MeSH descriptor: [Angina, Unstable] explode all trees 1015
#4 MeSH descriptor: [Coronary Artery Disease] explode all trees 3469
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#5 MeSH descriptor: [Coronary Artery Bypass] explode all trees 5321
#6 MeSH descriptor: [Angina Pectoris] explode all trees 4240
#7 "acute coronary syndrome":ti,ab,kw or Unstable Angina*:ti,ab,kw or Myocardial Infarct*:kw or coronary heart diseas*:ti,ab,kw or Coronary Artery Disease*:ti,ab,kw 29379

(Word variations have been searched)

#8 #1 or #2 or #3 or #4 or #5 or #6 or #7 34062
#9 MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees 10474
#10 Type 2 Diabetes Mellitus:ti,ab,kw or type ii diabet*:ti,ab,kw or noninsulin dependent:ti,ab,kw or type 2 diabet*:ti,ab,kw or Adult-Onset Diabetes Mellitus:ti,ab,kw 20935

(Word variations have been searched)

#11 #9 or #10 20937
#12 #8 or #11 53777
#13 MeSH descriptor: [Health Education] explode all trees 11291
#14 MeSH descriptor: [Patient Education as Topic] explode all trees 7507
#15 MeSH descriptor: [Counseling] explode all trees 4026
#16 MeSH descriptor: [Rehabilitation Nursing] explode all trees 55
#17 Education*:ti,ab,kw or Community Health Education:ti,ab,kw or Self-Management*:ti,ab,kw or Cardiac Rehabilitation:ti,ab,kw (Word variations have been searched) 40078
#18 #13 or #14 or #15 or #16 or #17 42943
#19 #12 and #18 Publication Year from 2000 to 2016, in Cochrane Reviews (Reviews only) and Other Reviews 120
#20 Cochrane reviews + other reviews 49+
71=120

Joanna Briggs Institute, Embase, MEDLINE

#1 Acute Coronary Syndrome.m_titl. 16727

#2 Myocardial Infarction.m_titl. 151398
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; #3 Unstable Angina.m_titl. 6933

3 #4 Coronary Artery Disease.m_titl. 54621
4

5 #5 Coronary Artery Bypass.m_titl. 30449
6

7 #6 Angina Pectoris.m_titl. 17997
8

9 #7 Coronary Heart Disease.m_titl. 35397
0]

1 #8 #1 or #2 or #3 or #4 or #5 or #6 305035
2

2 #9 Type 2 Diabetes Mellitus.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 64926
i}

5 #10 "type 2 diabet*".m_titl. 102596
()

7 #11 "type ii diabet*".m_titl. 6139

&

Q #12 Adult-Onset Diabetes Mellitus.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 307

2]

2 #13 #9 or #10 or #11 or #12 136982
2

2 #14 #8 or #13 439243
g #15 Health Education.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 177285
g #16 Patient Education.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 185631
8 #17 Counseling.m_titl. 23527
9

) #18 Social Support.m_titl. 11535
K]

3 #19 "Education*".m_titl. 247901
3

3 #20 #15 or #16 or #17 or #18 or #19 577203
5

B8 #21 #14 and #20 6480

3

8 #22 Systematic Review.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 212014
9

a #23 Meta-Analysis.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 262009
3

2 #24 #22 or #23 381113
3

4

8

8 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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#25 #21 and #24 288
#26 limit 25 to English and yr="2000 - 2016" 263
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
#1 Tl Acute Coronary Syndrome OR AB Acute Coronary Syndrome 4826
#2 Tl Myocardial Infarction OR AB Myocardial Infarction 24578
#3 Tl Unstable Angina OR AB Unstable Angina 1353
#4 Tl Coronary Artery Disease OR AB Coronary Artery Disease 12930
#5 Tl Coronary Heart Disease OR AB Coronary Heart Disease 12321
#6 #1 OR #2 OR #3 OR #4 OR #5 46436
#7 Tl Type 2 Diabetes Mellitus OR AB Type 2 Diabetes Mellitus 8952
#8 Tl type 2 diabet* OR AB type 2 diabet* 33085
#9 Tl Adult-Onset Diabetes Mellitus OR AB Adult-Onset Diabetes Mellitus 23
#10 #7 OR #8 OR #9 33097
#11 #6 OR #10 77923
#12 Tl Health Education OR AB Health Education 53415
#13 Tl Patient Education OR AB Patient Education 37789
#14 Tl Counseling OR AB Counseling 17673
#15 Tl Social Support OR AB Social Support 30093
#16 Tl Education* OR AB Education* 188291
#17 #12 OR #13 OR #14 OR #15 OR #16 227269
#18 #11 AND #17 4707
#19 Tl Systematic Review OR AB Systematic Review 48830
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#20 Tl Meta-Analysis OR AB Meta-Analysis 28776

#21 #19 OR #20 64611

#22 S18 AND S21 Limiters - Published Date: 20000101-20160431; English Language 129

Web of Science

#1 TS=("Acute Coronary Syndrome*") OR TS=("Myocardial Infarct*") OR TS=("Unstable Angina") OR TS=("Coronary Artery Disease*") OR TS=("Coronary heart disease*") 404699
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#2 TS=("Type 2 Diabetes Mellitus") OR TS=("type 2 diabete*") OR TS=("Noninsulin-Dependent Diabete*") OR TS= ("Adult-Onset Diabetes Mellitus") 103548
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#3 #2 OR #1 495081
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#4 TS=("Health Education") OR TS=("Patient Education") 29830
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#5 #4 AND #3 1290
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#6 TS=("Systematic Review*") OR TS=("Meta-analysis*") 149663
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#7 (#6 AND #5) AND LANGUAGE: (English) 68
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=2000-2016

Journals@Ovid

#1 Acute Coronary Syndrome.m_titl. 3021

#2 Myocardial Infarction.m_titl. 24269

#3 Unstable Angina.m_titl. 1038

#4 Coronary Artery Disease.m_titl. 10106

#5 Coronary Artery Bypass.m_titl. 6546

#6 Angina Pectoris.m_titl. 1480
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#7 Coronary Heart Disease.m_titl. 6487
#8 #1 or #2 or #3 or #4 or #5 or #6 51548
#9 Type 2 Diabetes Mellitus. m_titl. 5097
#10 "type 2 diabet*".m_titl. 26434
#11 "type ii diabet*".m_titl. 980
#12 Adult-Onset Diabetes Mellitus. m_titl. 391
#13 #9 or #10 or #11 or #12 27795
#14 #8 or #13 78792
#15 Health Education. m_titl. 1135
#16 Patient Education. m_titl. 1556
#17 Counseling.m_titl. 5532
#18 Social Support.m_titl. 2667
#19 "Education*".m_titl. 50950
#20 #15 or #16 or #17 or #18 or #19 58969
#21 #14 and #20 510
#22 Systematic Review.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 117790
#23 Meta-Analysis.mp. [mp=ti, ab, ot, nm, hw, kf, px, rx, ui, an, tx, sh, ct, sa, tn, dm, mf, dv, kw] 215069
#24 #22 or #23 282984
#25 #21 and #24 61

#26 limit 26 to yr="2000 - 2016" 58
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Citation Matrix: Non-repeated trials (rows) included in the 15 systematic review and/or meta-analyses (column)--ACS.
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ACS = acute coronary syndrome;
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CA= Covered Area = (16+20+42+26+24+62+7+13+14+13+27+18+17+19+74)/ (15x286) = 392/4290=9.1%
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