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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 (ACS) or type
two diabetes mellitus (T2DM); 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 ACS and T2DM.

Design Umbrella review of systematic reviews and meta-
analyses.

Setting Inpatient and postdischarge settings.
Participants Patients with ACS and T2DM.

Data sources CINAHL, Cochrane Library, Joanna Briggs
Institute, Journals@0Ovid, EMBase, Medline, PubMed and
Web of Science databases from January 2000 through
May 2016.

Outcomes measures Clinical outcomes (such as
glycated haemoglobin), behavioural 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
288057 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 postdischarge.
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
generally effective for patients with T2DM.

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.

Strengths and limitations of this study

» This umbrella review is the first synthesis of
systematic reviews or meta-analyses to consider
health education-related interventions for patients
with acute coronary syndrome (ACS) or type two
diabetes mellitus (T2DM).

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

» 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.

» 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.

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 ischaemic
event.! Globally, 7.2million (13%) deaths are
caused by coronary artery disease (CAD),’
and it is estimated that >780000 persons will
experience ACS each year in the USA.” More-
over, about 20%—-25% of patients with ACS
reportedly also have diabetes mellitus (DM);
predominantly type two 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 equiv-
alent to that of CAD for patients for future
MI and cardiovascular mortality.® Mortality
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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) vs 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 glycaemia, high blood pressure
(BP), lipidaemia and obesity, are frequently addressed by
health education interventions.

Health education interventions are comprehensive
programmes 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 programmes seek to increase behaviours
such as physical exercise and a healthy diet thus reducing
patient morbidity or mortality.'" Most diabetes educa-
tion is provided through programmes within outpatient
services or physicians’ practices.'* Many recent educa-
tion programmes have been designed to meet national
or international education standards'*™"” with diabetes
education being individualised 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 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 programmes for patients with ACS and
T2DM. This umbrella review will examine the best avail-
able evidence on health education-related interventions
for patients with ACS or T2DM. We will synthesise 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 summarise and
synthesise the evidence from multiple systematic reviews/
meta-analyses into one accessible publication.'® Our aim is
to systematically gather, evaluate and organise the current
evidence relating the health education interventions for
patients with ACS or T2DM, and proffer recommenda-
tions 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

online supplementary 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; myocar-
dial infarction; diabetes mellitus, type two; 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 and Cardiac
Society of Australia and New Zealand,' WHO® or other
associations.

Intervention types

For this umbrella review, health education-related inter-
ventions refer to any planned activities or programmes
that include behaviour modification, counselling and
teaching interventions. Results considered for this review
included changes in clinical outcomes (including BP
levels, body weight, diabetes complications, glycated
haemoglobin (HbAlc), lipid levels, mortality rate and
physical activity levels), behavioural outcomes (such as
diet, knowledge, self-management skills, self-efficacy
and smoking), psychosocial outcomes (such as anxiety,
depression, quality of life and stress) and medical service
use (such as medication use, healthcare utilisation and
cost-effectiveness) for patients with ACS or T2DM. These
activities or programmes included any educational inter-
ventions 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 thera-
pists 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 identi-
fied within EndNote V.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

2

Liu X, et al. BMJ Open 2017;7:2016857. doi:10.1136/bmjopen-2017-016857


https://dx.doi.org/10.1136/bmjopen-2017-016857
http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

8 Open Access

were settled by discussion and, if necessary, consensus
was sought with a third reviewer. We developed an assess-
ment 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 Assess-
ment of Multiple Systematic Reviews (AMSTAR),* inde-
pendently by the same two reviewers (see table 1). The
AMSTAR is an 1l-item tool, with each item provided a
score of 1 (specific criterion is met) or 0 (specific crite-
rion is not met, unclear or not applicable).” ** An overall
score for the review methodological quality is then calcu-
lated as the sum of the individual item scores: high quality,
8-11; medium quality, 4-7 or low quality, 0-8.* If the
required data were not available in the article, the orig-
inal 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 system-
atic review or meta-analysis, and the overall effect esti-
mates 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 tables 2 and 8.*' 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) (see online
supplementary appendices 2 and 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 >15%.% The lower the
CCA the lower the likelihood of overlap of trials included
in the umbrella review.

Synthesising 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 publi-
cations.”® 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.26 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 data-
base search yielded 692 publications, with removal of 197
duplicates and 371 articles that did not meet the inclu-
sion criteria, 124 full-text articles were retrieved after
applying the methodological quality rating (AMSTAR
scale), and three studies® ™ were removed due to low
scores <3 on the AMSTAR scale. Fifty-one systematic
reviews or meta-analyses™ > conducted 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 studies) was slight (CCA=2.1%). None of
the articles included patients with both ACS and T2DM.
The umbrella review involved a total of 277493 patients,
including 225034 patients with coronary heart disease
or ACS (one article did not report the total sample) and
52459 patients with T2DM (16 papers did not report the
total sample). The average sample size of included arti-
cles was 8161 (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 online supplementary appendices 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, 11 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
randomised controlled trials (RCTs), and an average of

Liu X, et al. BMJ Open 2017;7:6016857. doi:10.1136/bmjopen-2017-016857

3


https://dx.doi.org/10.1136/bmjopen-2017-016857
https://dx.doi.org/10.1136/bmjopen-2017-016857
https://dx.doi.org/10.1136/bmjopen-2017-016857
http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

do] Penunuod
9 S|\ ON VN SA S\ SA  ON VO  SA  SA VO o EROMWA 6
oL SBA OoN SOA SOA SOA SOA SOA SBA SOA SBA SOA o/B1Ped 82
L A ON SR Sk S S\ ON ON S S\ VO Jellpepond gz
8 SBA SOA SA SOA SOA S8\ ON v SOA SBA %% ,lB 19 ueges 9z
6 A s s s SR Sk ON SA SR VO SeA o Plo0IRdqeORod 6T
8 SOA OoN SOA SOA SOA SBA ON SBA SOA SBA VO HB1eRd  be
9 oN sA sk s SR ON ON VO SR VO SeA oPIOEAONRIOUR0 €2
oL SeA OoN SOA SOA SOA SOA SOA SBA SOA SBA SOA /819 ebpuy g2
8 A sA sk s S} sk sk N SA VO VD eRewolel ig
6 SBA SOA SOA SOA SOA SOA ON S\ SOA ON SOA e keld 0z
L A s SA Sk S S\ O VO S VO VO PlOUNO 6h
/ SBA SOA SA SOA SOA SOA ON Vo SOA VO Vo 8o bueny gy
8 A ON s s\ SR Sk ON VO SR Sk sk geplwean gL
8 SOA SOA SOA SOA SOA SBA ON ON SOA SBA V0 w818 10UD 9l
e IR e e e R T A e e B
8 SOA SOA SOA SOA SOA SBA ON V0 SOA SBA V0 LB1eNeD Gl
4 A A st sA WO SR ON VO SR Sk WD gElued vl
8 ON OoN SOA SOA SOA SOA SOA SBA SOA SBA SOA o2 10 ZOpUBLIRY g}
S 0L SR SR s s S Sk Sk N S SR Sk Pl 2L
o ON SOA SOA OoN SOA ON ON Vo SOA SBA Vo Bie ey L
8 A ON S\ Sk S\ S\ ON VO SA s s gejebupnoo ok
o ON oN SOA SOA SOA SOA ON VO SOA ON VO  JBlezusT-UsUNINY 6
© 0L A VN s s S sk sk s\ S Sk sk gejumod g
9 SOA ON SOA SOA SOA SOA ON YO SOA ON YO 1¢/€ 18 HOIOP|Y L
8 A A sk s SR Sk ON VO SR Sk WD gelesuopid 9
/ SBA VN SOA SOA SOA SOA OoN V0 SOA ON SOA gereumolg g
8 A ON s s SR SA O SA SR SR WD RRA b
/ ON OoN SOA SOA SOA SOA OoN SBA SOA SBA V0 BRIISUD €
S0k SR VN SR S S SR SR S S s s eRmed g
LL SBA SOA SOA SOA SOA SOA SOA SBA SOA SBA SOA &o/B 18 Yueg L
]
21008 |l We) OLWeY GWSY QWS LWS) QW) < GwWey  pwey gwey gway | way sisAjeue-ejow
|elol /MBIABI D1jeWR)SAS

Open Access

Liu X, et al. BMJ Open 2017;7:¢016857. doi:10.1136/bmjopen-2017-016857


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Open Access

‘g|geolddelou ‘vN ‘demsue Jouued ‘yD

«LPpajels jsaleyul jo

JOIIJUOD BY} SBMN, [ | WA {,¢passasse selq uoliealignd Jo pooyiai] 8yl Sepn, (01 Weay ¢,¢aredoidde saipnis jo sBuipuly 8y} aUIqUIOD 0} Pasn SPOYIBW 8Y} SIS\, 16 WA ¢, ¢ SUOISN|oU0D Bulye|nwioy
ul Ajgrendoidde pasn saipnis papn|oul 8y} Jo Aljenb o1i3usIos 8y} SBAN, (8 W) £ ¢, PaIusWinoop pue Passasse Salpnis papn|oul 8yl Jo Alfenb oiy3uslos ayl sep, 1/ Way £, ¢ papiaoid saipnis papnjoul
U} JO SOIISLIBIOBIBYD BU} BIN, 10 WA ¢, ¢papiroid (papnjoxe pue papn|oul) SBIPNIS JO ISI| B SBAA, IG Wa)| ¢, ¢ UOLIS}IO UOISN|ouUl Ue Se pasn (ainjesall| Aaib ‘el) uoneolignd Jo sniels ayj Sep, 17 W)

‘i pauwiopad yoiess ainjesal| aasuayaIdWoD B SEA, 1€ W8 £, UOIOBIIXS BIEP PUE UOIO8Ies Apnis 81edlidnp aiay} SBA, i¢ Wa) {,,/e 8 B8yS:e0In0g' ¢ papiroid ubisep ,Loud e, ue sepp, :| wey

¥ ON ON \7Z0) SOA SOA SoA ON ON SOA ON \Z0) /B 1O SUION 0§
© 9 %A ON. S\ ON S\ S\ ON SR ON S VO gerkeo ey
6 SOA ON SOA SOA SOA SOA SOA VO SOA SOA SOA oglE }O BNBWISN  8b
©Mb SR SR SA Sk S\ S S S S S\ S\ gejouneed v
S ON ON VN SBA SOA SOA SOA vO SOA vO VO ¢,89Qi04 pue eisjeqez 9
© 6 A ON s SA S S Sk VO S SeA Sk POPRN op
/ SOA VN SOA SOA SOA SOA ON \70) SOA SOA V0 o[BI SUBM b
9 e G0 @l &l @A S G @l @Bl D 0 (PEEEE] 5
S S8A ON ON ON ON SOA ON SOA SOA SOA vO g8 IUNYY  TH
S Wb S SA SR S S S S S S\ S\ S\ ejoououmEH by
S SOA ON SOA ON ON SOA ON vO SOA ON S8A ,,UEBPIS pue ueq4 Ot
© 8 %A ON. S\ S\ S\ S S ON S VO S\ oPlooNd 6E
8 SOA SOA SOA SOA SOA SOA ON (7o) ON SoA SOA B Wey  ge
© 6 A SsA SSA S\ S\ S ON ON S S S\ gPRORUN L6
8 SOA \70) SOA SOA SOA SOA ON \70) SOA SOA SOA 4B 10 duIoyIMEH  9E
S A ON WN S\ SR S\ ON ON SR VO WD ,Mjosepeury op
8 SOA ON SOA SOA SOA SOA ON (7o) SOA SOA SOA ;B UBDUNT g
S0k S VN SR SR Sk SR SR S S SA S\ eloowng gg
L S8A ON S8A SBA S8A SOA ON VO SOA SOA vO o/[E O XPRQSuUBIS g€
© 8 %A S SA Sk S\ S\ ON SR S\ VO VO gRRRUEN g
¥ ON ON VN SBA SOA SOA ON ON SOA vO VO luseewy o€
9102s w8y O} way 6 way| g way| L wy| 9 wisy| G way Py way| g way c wy| I way sisfjeue-ejaw
lejoL /M3lAd1 o11BWdISAS

Liu X, et al. BMJ Open 2017;7:¢016857. doi:10.1136/bmjopen-2017-016857



http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

)
7
)
3]
3]

<
c
[
o

©)

panuiRuo)

10S ‘INLL

:yoseoadde |eanaioay

‘resjoun

Jo sBunesw dnoub {jeo
auoydsjal ‘Buljjesunoo Jeak | 0} s)eemg
auo Aq auo :jewod woyj :uoneing
‘resjoun *Jeajoun :sinoy
aI/emyos Jayjo J0 19pjooq ‘edejospin 1OBJUOD |e]0L
Jabeuey ‘abreyosipisod ‘s[elalew [euol}eonpa jeam Jad
MB3INSY pasn palepljea 4o podai ‘sbuilles  UsHUM ‘}oBU0D suoyds|el  sawll g 40 Apjeam
sisAjeue -elo)\  -§19s Aq @ouaunsqy | jusiredu|  ‘9oE}-0}-90E) :sol1B9)E.)S (UOISSAS JO JaqUINN

spoyjaw aseasna(q : 1,
sisalyjuisg aseasou] :, |,
abueyo o\ :,-,

(PI1oq ur a19m

sawo91no Atewnad)

Bumeas ‘awn} ‘epow A1aAlep ‘(s)uoissas Jo JaquinN

asinu Apnis
Jo ueoisAyd
Jauonnoeid
|leiauab
‘1si6ojoipie)

J9pinoid

473s 0
ONIMOWS M
ASd B

aan e
3S10d3x3 ©
131aoe

dAD o
vH3go

sjuedioiped

826/ 9|dwes

lejoL

s]10Y :salpms

Jo sadAL

SuoluUBAIBIUI ‘s10Y
uolessao bupjows op:selpnis
[e100S0yoAsd Jo JaquinN

jUajuU0d |euoneoNp3y s|ieop

S8wo2IN0

uonuaAIRU|

uoessad
Bunjows

A- **uo
Salpn}g  SuoNUaAIdUL
10 100919
ssasse 0})
saAnoalqo
fewnd

Areiqry
aueIyo0D 8y
160G 102 ‘Ureg

leuanol fieak
“oyine jsiig4

Liu X, et al. BMJ Open 2017;7:¢016857. doi:10.1136/bmjopen-2017-016857


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

panuniuon
0'GHA ()d1asp 16EL}
SSdS Puisn OSNIMONS & :9|dwes |ejol
uoissalbai-elow Jesjoun Jesjoun :uoneing () ASd M S| DY :salpnis
ajeleAlNw swoldwAs :yoeoidde jeonaioay ulw oy 01 01 g3an o Jo sadAL
‘sisAjeue-eaw oe|pJed BulobuQ - ‘resjoun Jo dnoub :jewioq4  wouy Bulhiea isinoy wes} 3JgI0YIX3 O salpnis
anisusyaidwod {S9W091N0 ‘Jes|oun Jo 10eju0d joBjUOD [el0]  AJeuidiosipiun e 13)Qo juspuadapul swoldwAs aulIpapy
Buisn sasAeue OBIPJED 8SISAPY — aquosap auoydsjal ‘suoissas  {(9G|—| ‘@buel) H'7] AQ 1o [euoissajoid UAD o SUOIUBAJIB}UI 29 isaIpn)s oAIssaidep pue  0/jBLIOSOYIASH
aleuUeAlun ‘uoissaida@ T 10U pIp YESjOUN  ©0B}-0}-908} iSalfa)jes}g :UOISSIS JO JaquinN yyesy s|buis v () vHIg M [eaiBojoyohsd J0 JaquinN uoisseudeq ‘€102 ‘suamoIg
Jesjoun
:yoeoudde |eonaioayl sjuedioed
S1S00 pue {SUOISSaS Y10q JO aunixiw Jeajoun :sinoy 95589
uonesl|iin aJesyyesH — B pasn Unoj pue uoneonps JOBJUOD |e10L 413s o :9|dwes |ejol
‘sjnodoip pasi[enpIAIpUl ‘SUOISSSS dn-mojjo} pa) ONIMONS O ‘s| DY :salpnis
/S[emeIpyup — paseqg-dnoib :jewaoq  9sinu JO SYUoW | | ASd O Jo sadA}
“10DHH - flowisul  yum paaiojuiel Aeys gan o ‘S10Y S1509
aI/emyos ‘suonesjjepdsoH — 8U} JO 8SN SAI}OBJSIUI  [BIIUSPISAI YoaM-{ B 381043Ix3 o €| uo Buipodai aseoyyesy AbojoipieD
Jobeuely  ‘suonesuenoseAdy — pue 10B1U0D Buoydajel 01 SUSIA g JO [B10} B ‘sjeuolssajoid 13|1go siaded g pue 100HH aAljuanald JO
M3INSY pasn ‘IIN |e1e}-uoN —  Jsy3o ‘sbBuiies ‘SUOISSOS UOIEONPS WO} :uoijeinp pue aseoyyesy dA0 M isalpnjs Jo ‘Aupicuow  feuinop ueadoing
sisAjeue -elo\ ‘Ajeriop - jueitedu]  99B}-01-90E) :sOIB9)EI)S UOISSOS JO JOqWINN  JOYI0 JO S8sINN yH3Igo uoneonps jusled JaquinN 16102 ‘umoug
sjuedioiped
62091
:9|dwes |ejol
Jeajoun ‘ubisep
:yoeoudde |eonaioay spoylsw
(%1°2) -paxiw e
SISIA BWOY PUE (% |.€) pesn | pue
S}0BJU0D duoyds|e} dn [euoneAI8sqo
-MoJ|0} ‘(%05) Buljjesunoo L L pue
fenpiaipul Buipnjoul syjluow 9 Aiona 473s o ‘{[eyuswiiadxa
‘(9% 1"88) uoneonpa 0} uoneonpa Ajlep (+) -1senb / pue
[ENpIAIPU| *(% L") Spouad wou} fyruow yg—| ONIMOWNS M S104 €¢ Bureqg-jlem
Jamsue pue uolsenb :uoneing (++)ASd M [euswuedxs  [eloosoyoAsd
PUE (9%G'0¥) SUOISSNOSIp  UOIBONPS JO ABp ||} (%1°2) (++) @aw M aJem Qg ‘aoualaype
dnoub ‘(9%G'0t) seinos| Aq B Se [|]am se sunoy g 1sibojoip.ied e pue (++) :salpnls uolesipaw
sJojeodipul paJenllsp Sem UOlBONPe O} UIWQL-G [SINoY  (%g'|) suennelp  381043ax3 M Jo sadAL ‘abueyo
|e1oosoyoAsd - (% 1°88) dnoub :ewioq 10BJUO0D |B}OL (% Lg) weey  (+++) 1310 M ‘sa|olue Jnoineyaq  Buyssuno) pue
SEEIHIS {inoineyeg - sbumes ‘saibale.is ay} aquosep Jesjoun Jo yg-|  Aseundiosipiinw (++) 4AD M SuolUBAIBIUI 2v :seipms yyesy uoneonpy jusied
anneleN ‘obpajmouy — juairedu| JoU pIp :s91631eA1S :UOISSAS JO JAqWINN E (% /°GE) SOsINN (+) vH3g M [euoneonps Auy JO JaquinN ‘abpajmouy {0s7 102 ‘1SIYD
spoyjaw aseatd9(q :, 7, Bumes ‘awn} ‘epow A1aAlep ‘(s)uoissas Jo JaquinN Japinoid JU3jU09 |euoleonpy s|jieyop (*=*uo Jeuanol faeak
sisayjuAs aseasou] :, |, Sa|pmS  SuUoOnRUAAId)UI “Joyine isai4
abueyd o\ :,—, 10 1090
(p1oq u1 a1om Ssosse 0})
sawo91no Atewnid) sannoalqo
Sewo2IN0 UORUBAIBIU| fAewnd

penunuod g a|qeL

Liu X, et al. BMJ Open 2017;7:2016857. doi:10.1136/bmjopen-2017-016857


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Open

panuiuo)

yoeoudde jusuodwoonnw
|lednoineyaq N1 L [epowl

3Qv ‘Aosy) Buluies) [e1oos 473s o sjuedioiped
:yoeoadde |eonai0ay Jeajoun -) 26/ o|dwes
Jesjoun 10 s¥ddM G-t ONIMONS M lejoL
JO [ENPIAIPUI :}ewi04 :uoneinq ASd O ‘s| DY :salpnys
Ajjepo - 10B1U0D Buoydse} Jesjoun Jo gan o Jo sadA}
‘uonessad Jayjo pue 08pIA ‘19Y00Q  Sulw 0Z/-0} :SAN0Y  9quOsep Jou pIPp  ISIDYIXTI O UofUBAIBIUl  PapN|oUl S1om ABojoyofs4
aJ/emyos pasn Bupjows snonupuo) | ‘ebieyosipisod ‘USIA BWOY ‘s[elsrew joelUOD |BJOL  JO 1sIBojoyoAsd 131 o uoney|igeyal  Salpnis ] Jo yifeaH jo jeusnop
sem sisAjeue ‘uonessad ‘sbuipes djay-yes ‘Buijjesunoo *Jeajoun 1o 0z— asinu dAD O oe|pJed [ejo} e isalpnis uo1essad Yshug ‘450102
-ejow dnoibgng Bupjows juajenaid | juanedu|  9oB}-0}-908k) :S3I69JEI}S :UOISSIS JO JAqUINN ‘1sibojoipsen vH3g O [euoneonpaoyohsd JOo JaquinN Bunjows  ‘zueT-usununH
$10]08)
aA3oa304d {si0108)
Sl S|qBHIPON — SloMael) s [eyuanaT 473s o
‘Bureq ‘|9pPOIN 9Suag uowwo) DNIMOWS O Jesjoun
-||om [eo160joyoAsd — :yoeoudde |eonje109y]  JeS|OUN IO SHOOM g (-) ASd M :9|dwes |ejop
‘uoissaidep Jo Ajoixuy — {es|oun :jewaod 0} sAep :uoneang a3an o S| QY :salpnis
Jnoineysg — Jayio palsisiuiwpe JJes|oun isunoy ‘equossp Jou pip  3S10YIX3 © Jo sadAL bursinp
oo - ‘ebueyosipisod  -§|@S USYIIM PUE JOBIJUOD j0BJU0D [B10]  JO 1siBojoyohsd 131a sjaljaq ssau||l ‘salpnls ssau||l pasueApy Jo
SISaYjuAs ejep {(uomubo9 ssauyi ‘sbuiies auoydejey ‘suoisses {Jesjoun ‘asunu HAD O enndepeew abueyo €} :salpnis anndepejew  fewinop f0L0g
annduosep vy 19410 .0) sjaljeg - jueitedu|  99B}-01-908) :sol1B9)EI)S :UOISSOS JO JoquINN 4siBojoipien () vHIg M 0] suonuaAIalu| 10 JaquinN abueyn ‘Buipjnon
9quOssp jou pip
:yoeoudde jeonaioay
SjuaAd N\D [erej-uou ‘sayoeoidde om}
JO/pUE [e1e} Jay10 — ay} Buedwoo Apnys suo sjuedioiped
‘IN [e1ey yum ‘sadAy uoisses yjoq 413s o 96989
-uou Jo/pue [ejeq — pasn 8aly} pue uoieoNpa Jeajoun :sinoy ONIMOWS O :9|dwes |ejol
‘syuana (AD) PasI[eNpPIAIPUI POAJOAUL DAl 10BJUOD [B10L ASd O ‘s| DY :salpnys
Je|ndSeAOIpJIeD |ejo] — ‘suolssas dnoib panjoAul dn-mojjo} pa) aan Jo sadAL
‘Ayjepow S9IPN}S JNOJ :JeWIO]  9SINU JO SYUowW | | () ‘sa|pnys S}S00
2JeM)JoS  JB[NOSBAOIPIED-UON — ‘Joulaiul 8y} Jo asn [enuapisal 3sIo4aX3a M ¢ uo Bujpodai aleoyyeay
Jebeuey ‘Ayjerow — SAI}0BJS}UI PUE J0BIUOD S)}eam{, 0} SHSIA 13Iao sioded yg pue ToOYH Areiqry
MaIASY pasn Jejnosenolpie) — Jayjo auoydaje} ‘suoisses  OM] :uonednp pue aqlIosap ()gno M SaIpN}s Jo ‘Aypicuow auBIy20D By
sisA[eue-eja|\ ‘Ayjerow ejo)] — ‘obleyosipisod  90e}-0}-90€) :salfoje}S  UOISSS JO JaquinN  JOou pIp JO aSINN () vHIg M uofeonpa jusiied JaquinN ‘0,1 102 ‘Umoig
yoeoudde |einoireyaq sjuedioiped
9AINUB0D B puE [opow 9¢g6 :ojdwes
uonuanaid asdejal |eloL
s,uopJon ‘A1oayy Aoeoiys e
-Jjos s;einpueg ‘Alosy} [ejuswiiadxa
9|04 1sluonoeIOUI ‘INL L 473s o -isenb e pue
:yoeoudde |eoneioayl ONIMOWS O S[el} paj|0Jjuod
sHgey [euoinN | ¢Aluo 1eW.IO} BUO-UO-8UO syjuow gL—-g (-) ASd M pasiwopue.
‘Auanoe [eaisAyd | PUB UOI}EONPS SUO-UO-9U0 :uoneing gan o XIS :sa1pns uonuanaid
fasn uabAxo pue dnoub jo uoneuIquod ‘resjoun :sinoy 3S81043Ix3 O uoluaAIBUI Jo sadAL ®» UonEBIqeyaY
uonejussaid [euawojddng - ‘Buimes dnoub :ewnioq 1OBJUO0D |B}OL siayIom 131 o |eJnoineyaq Jo s|eu] abueyo Aseuowndoipied
SAljeIBU pUB ‘asn uoneosipaw aquosep ‘seibaje.is sy} aquosep ‘{yesjoun aJeoyjeay pauiel} () ”HAD M [euoneonpeoyohsd ueAss :seIpns Jnoineysq Jo jewunop
sisA[eue-e1a|\ ‘sojes Bupjowg T j0u pIp Yesoun JoU pIp :s9163jeA}S :UOISSIS JO JaqWINN Ajerendoiddy vH3go I\"4 Jo JaquinN yyesH .1 10g ‘HoIoply
spoyjaw aseato9(q :, 7, Bumas ‘awn} ‘opow A1aAlep ‘(s)uoissas Jo JaquinN Japinoid JUsjU09 |euoeonpy s|jieyop (*-*uo Jeuanol faeak
sisayjuig aseasou] :, |, Salpn}g  SUORUAAIB}UI “oyine jsiig
abueyd o\ :,—, 10 10940
(p1oq u1 a19m SSosse 0})
sawo91no Atewnad) sannoalqo
Sewo2IN0 UOIUBAIBIU| fAewnd

penunuoyd g a|qelL

2017-016857

Liu X, et al. BMJ Open 2017;7:e016857. doi:10.1136/bmjopen


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Open Access

panunuo)
(+++) 4713s p

ONIMOWS O sjusned gyGz

Jesjoun ASd O :a)dwes |ejop

:yoeoudde |eonaioay Jesjoun :uoneing g3an o S| DY :salpnis
2N Jebeuep ‘Jeajoun :jewod ‘Jeajoun :sanoy 3S1043IxX3 O Jo sadAL auloIpayy
MB3IASY Ul N0 ‘eajoun 10BJUOD [B10L 191go ‘sjeuy [einoineyag
palIed alom snje}s Bupjows 1 aquosep JO 10B1UOD Buoyds|e} ‘{Jeajoun aquosap (++) °4nO M SUOIUBAJIB}UI 61 :saipnis uo|1eSSa9 Jo sjeuuy
sosAleue ejeq ‘oouaunsqy | 10U pIp Y4esjoun  ‘e0By-0}-80B) :SI6OIRIS IUOISSSS JO JSqWINN  JOU PIP YBsoun  (+++) yHIg M [e100s0yoAsd JO JaquinN Bujows 15c9002 ‘Uveg

alemyos
Jabeuey

MaIneY pasn pajepljea Jo podal

sisAjeue-elp)\  -y@s Aq aouaunsqy |

spoyjaw aseasoa( : 1,
sisalyjuisg aseasou] :, |,
abueyo o\ :,-,

(PI1oq ur a19m

sawo91no Atewnad)

SaW09IN0

NLL

:yoeoudde |eonaioayl

‘Buljjesunoo |enpiaipul

10 suoissas dnoib :jewo4
sadejoapin Jo sadejoipne

sbuipes ‘S}9]300q Uolyew.oyul
jueitedu|  {9oE}-01-908) :salbolens

uoleinp
8y} uo podai jou

pIp 10 Syeam i
ulyym uoneing
sinoyp

-sulW G| :sinoy
10BJUOD [B10L
‘Jeajoun Jo G-
IUOISS3s JO JaquinN

Bumas ‘awn} ‘opow A1aAlep ‘(s)uoissas Jo JaquinN

(++H)d13s p

(+++)

ONIMOWS P

(+) ASd M

a3in o

3SI1043axa o

asinu Apnis Jo 13iao
ueoisAyd ‘esinu (++) "no M
‘sibojoipie)  (+++) yHIg p

J9pinoid

sjusned gg9/

:a)dwes |ejop

‘s| DY :salpnys

Jo sadA}
‘sjeuy Areiqry
uofuanIaUl Ot :salpnis uoessad aueIYo0D 8y |
[e100S0yoAsd Jo JaquinN Bunjows 1968002 ‘yveg

JU3jU09 |euoneonpy s|iejop (rruo leuanof fieak
Salpn}g  SuoUaAIdUL “oyine jsiig
10 10919
ssasse 0})
saAnoalqo

uonuaAIRU| Aewid

Liu X, et al. BMJ Open 2017;7:¢016857. doi:10.1136/bmjopen-2017-016857


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Open Access 8

25.6 (range, 7-132) studies was included per systematic
review or meta-analyses. Of the total, 818 unique (non-re-
peated) studies were included in all of the reviews or
meta-analyses, 286 included patients with ACS and 532
included patients with T2DM (see online supplementary
appendix 2 and 3). The included reviews assessed the risk
of bias using the Cochrane risk of bias tool (22 publica-
tions), JADA quality score (7 publications), Joanna Briggs
quality assessment tool (2 publications), PEDro scale (1
publication), RCT Critical Appraisal Skills Programme (1
publication) and the SIGN-50 checklist (1 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 two (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 Develop-
ment and Evaluation Research reporting guidelines for
behaviour change interventions.”’ The characteristics of
the recipients, setting, delivery methods, intensity, dura-
tion and educational content of health educational inter-
ventions for patients with ACS or T2DM are summarised
in tables 2 and 3. The delivery strategies for health educa-
tion included face-to-face, internet-based, phone-based,
videotape, written educational materials or mixed. The
format included one-on-one (individualised), 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 individualised counselling.
The number of sessions, total contact hours and dura-
tions 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 programmes
were delivered postdischarge.

) =
o 22 ]
>5‘f‘§§ g df
-ﬂw g_Q';>E.H m s .<9
] mmamc .o O 0
88| 82855 £8808
££| 82280 L0853
58| 58582 ® 2 DLST S
hElaTS=aO >9655E
U’ECD“-E -
QL ==
1) e T EXT
@ £ oS G6Egk
o = £P9&88 =
£ c TELS 9L
S o S 288093
=0, 0 = 0o > 3
ST con| . ®© cSrX s E P
,35823| 5 2 S2c8-30
052G os|=E 8 ©C95=¢§
ECc9950| ® O-=82=0C
c=0%o0| ¥ & SL<®S 5
SEvZzEQ| 6 -3 S22 °=73
SESios| 22 SLEESB
[O="— N v | EE%>>‘E
oB—OEg_
- 2 25 8
S gskz3<
@ cZ220o5
© Q@ =
= (S ]
‘E‘,;?CJ 'Q‘“D%EETDIC
02 <2* 053
BEP B T Swe sl
o| 02 8 < HEQ0RLD ke,
c£| £Ehab = °
= SELE s 2
8 & =EEZEL <
- 095
gl 8o £ Sox8s5a o
E|I XS w9 g5 895~ g
sl es 288 Eze83? g
g 8 ©oa -OEogg S¢
T| © = o=} O, . © 58 & 3 £
ol 85 S5°5@ o900 09
E| 50..85% 2gEELa =
@ oEDB= 5 0 £ TS c 3
g %cﬂ“gz %ﬂﬁmgg G ©
S > 0 = 3°EN 2o
| 8528258 928222 355§
0o S ES=00O X0 ud0 ok
| #5002 <cc st znlF OF
| ®WEcScWLEFS Lu.gogg% =0
OO -9 =)
€| g NggoTS 58
5| e 05HE,C F5
ol L Wey,-
21 8 = ! Wg.28m 8%
3 %835 N X80 T3
w| wOT@c=c =} .0 328 ® g q')q)
Ol OSET =9 B<ZELES 2>
»| =2 6T 0SS 50 £ 5 £ =0
ol 0538 ..00°%¢ T E£E065 2 S
2| 98952556 8 g+-S8 535
ANgwgEO0 w8 »nwTo o e
E| EN® S [ >
S| 523225 Sos,0QQa =5
zZ|z21lR234% De28p3 2¢
seEeEs 1%
s 2592°9 o3
g2 Scfcovs £2
e L2200k =&
N ST g 2350 > RS
9] o= 2 oS EgO® ;0
S| g5 % 2Byl L8
o O 1%} c
S = 5 QowxMm [}
2 RS Cogspn o=
4 DBgm g - .oE.. 58
ol zELD 250 ¥ s~
20Qe2o T
S £ >
D .-
o <} Sy ysSEQs G
@ b4 axX8EER .G
®) — D02 EAoTC bH
< =F X, | =<2 80g=23
Tk o o To58o cO0Ow®
[} > Il o [0} o)
m>Ws Wpn>Sm 50 0w w®@>08
MO00W_S00® | 9B owZB8E56
bo>>Towo00 | 33P5Ea0x R
- s T =
€ 5'0303'05.@&.3
[9] >0 E 5 Q.3
b wxEmEmO+L
S Soe84n 15
s n5oab 82
8 g 8 REGER o0 85
£ S| E6E AT
o =| o€ E 3w§_otﬁ%§
H S/ S&8 2 onERE o0
o [o)) Q Oo;_E.;..O
7] 3| 03 SE-TFgOETO
= S| 029 C8090 s 0% 5
= w|wasao x55-0p08=
L2 FgT Do 2
. n ) = 20 S a8 =
CsE | s52850x-EF
gl O3B0 S 223 E=Rrir =)
58§ _EEF | 3555058 0
2, BBE OB SScoufcy; E
L2 905, . 00 %20 53QEON§32
TT| ET0L22TEY 5£E00r25 80
28| 3258835+ SS 5963283
8 P ie]
b3 ZBSERPBRY §EgoezS5L5E
2238582
) £5>0388€8
s ORPGEOGF L. —~
") o = T 02O E-F
S - =c S o + &
»28%5E |2 58858221
S0S0 = S EP=EGgEEa
O | cBDuv+>—~| = T EeEROET
o T ° L2 .. c >
O |gow®J5 il € 053225523
2|s5e88:| 8 43559883
S aoxovo=o0 Oy~ © 3£
=] CDED%B%E ©
= = CLICcC.5588 .,
e} IS Sz 852858
O -3 S .PLEE>aS g
PO B R EEjmzwpmo
£ 85 WQ%mU%oSO
o E5|38%5 0 ELEIS ~no 5
s S BRLES DD
[ S| N £ £06>8&F.-00
—~ @ = PRI SEcESC ST oo
Qo gEl =83 OB OE€EPSTL L
" o| g S > 2 ==
© 28 850 EQ00825¢
[ o iLr 3| O<= mnEBDSoELE

Liu X, et al. BMJ Open 2017;7:2016857. doi:10.1136/bmjopen-2017-016857


https://dx.doi.org/10.1136/bmjopen-2017-016857
https://dx.doi.org/10.1136/bmjopen-2017-016857
http://bmjopen.bmj.com/
http://group.bmj.com

/Ibmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Downloaded from http

Open Access

panuiluo)

|epow iomjeu ueisekeg
e Buisn Aq pajonpuoo
sem sisAjeue ay |

QIeMOS
[eonsiess sisAleuy
-BJ9|\ aAIsuayaidwo)
Buisn pawiopad

a1em sashleue ||y

swwelboid
[eonsiels JoBeue|y MaInay
a1 Buisn sisAjeue-ejopy

spoyjaw sisayjuis

Ina
OLYAH —

9-1Q7 pue O-1aH —
dgadast
OLyaH T

‘Ing T

Buipnjoul

$10]08) YSU JB|NOSeAoIpIE)

uoioeysies pue Aoeolyje-jjes —

‘uauuiemodwg -
‘aBbpajmouy

sajeqelp pue Ayjepow
‘sasAleue olwouoog -
‘suoljeoldwioo sejeqeIq —

‘SJUSAS ISISAPY —
“1004H -
‘OLvaH T

asea109q i1,

abueyo oN :

('p1og ut
aJam sawoono Aiewnd)
SOW02IN0

Jayjo ‘ebieyosip ysod
‘sbuipes jusiedu|

Jeajoun
:yoeoidde |eonaloay )
£1e3j0UN :jewIo4

EYEEN
20w Jo ¢ :uoneng
‘sinoyg-oy-/ ‘ebuel

:S4noy JOBIUOD [BI0L

“1eajoun

Jesjoun 1)

Jeajoun
:yoeoadde [eoneioay
‘pexiw pue

aquosep  dnoub ‘lenpiaipul sjewloy

JoU pIp “esjoun

Jaylo ‘ebieyosipisod
‘sbuipes jusiedu|

‘desjoun

j0

sleak g-syjuow 9>
:uoneing

‘qeajoun

:SIN0Y JOBIU0D |BJ0L
‘Alyyuowr

Jesjoun
:yoeoudde |eonaloay)
‘4104 JO UoIeUIqUWI0d

© 10 (g}) suoisses
[ENPIAIPUL ‘(Sa1PMIS O1)
suolsses dnoib :jewoy
‘Joeju00 suoyd

j0

SYJUOW g 0} UOISSas
a|Buls & woyj :uoneing
eajoun
:sanoy J0BU09 [B30L

£1eajoun 1o O |-}

S[enpIAIpul paures].

8q0sap 10U pIp ‘esjoun

sysiBojoyohsd pue

sysidessyjoisAyd ‘sysujeipod

‘sasInu ‘sueloneIp

‘90B}-0}-908)

40 JaquinN

Bumes ‘awi ‘opow A1aAljep ‘(s)uoissas Jo JaquinN

d [BOIUO ‘SMHO

J19pinoid

() 4asp
ONDIOWS ©

() 3S1043X3 }
g4ao

() 13a p

() vHIg M

[QERESTS
ONIMOWS O
ASd D

() aan p
090
3S1063X3 0
() uno p
1340

() vH3g M

() 413s p
ONIMOWS D
ASd D

aaw o
090
3s1083x3 M
(uap

() 1310 p

() vH3g p

awuwesboid [esnoineyeg

uonuanRlul BIA1S8)

uoleoNpa yyesy
ojeudoidde Ajjeinyng

Jua)U09 [eUOHEONPT

Jeajoun :ajdwes |ejoL
's10d

:sa1pn}s 4o sadAL
el

SaIPN}S JO JoquINN

G/G2 0} £ wouy pebues
Apnis Jod :ajdwes |ejop
'S10H

:salpnys Jo sadAL
‘selpnis

91 iS9IpNIS Jo JaquinN

€67/ :aidwes [ejoL
's10H

:salpnys Jo sadAL

‘g€ 1S2IPNJS JO JaquInN

SIIelop saIpms

uonuanIa|

[on8] OYaH

10

yoseasal aininy
10} suonoalip 1sabbns o}
]PUE S8WO00INO [NJSSE00NS

(-***uo suonuaniaul
10 10940 Ssasse 0])
saAnoalqo Arewid

suroIpayy [BUIBIU|
Jo sfeuuy ¢,,5102 ‘Aellid

[eluBwWLIBdXT puB [BOIUID
-Wwsljogqela *¢:S510g ‘Ueyo

sulpapy
oneqelq 1, 9102 eweaid

Jeusnol faeak Yoyne i1sai4

11

-2017-016857

jopen

10.1136/bmj

e016857. doi

7

Liu X, et al. BMJ Open 2017


http://bmjopen.bmj.com/
http://group.bmj.com

/lbmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Downloaded from http

(<O

Open Access

panuiRuo)
Adeseuy ()4masp
[eanoineyaq aAuboo pue DNMONS O
|epouw [e0160]008-[e100S ASd O
‘LOS ‘NLL ‘A10eyy poddns aan o sjusied
|e1oos ‘Aioayy Aoeolye-jles oo o £18¢ :9|dwes |ejop
:yoeoadde [eonaioay)l  :sinoy auma:oo |eloL 38I10Y3ax3 o s1oY
sioewesed [eolulD- ‘Jeajoun :jewsoq ‘reajoun Hao suonuanIaUl sa1pns Jo sadAL
{Buiag-jjom |esibojoydAsd— ‘paseq 10 SuoISses >_xmm>> 9 13igo Juswebeuew-jjes auluo oIpn)s youeasay jouiduf [eolpaj
Jesjoun  ‘eBueyd Jnolneyaq yyesH- oBreyosipisod -gam/auljuo :sall ns bid aseoyyesH () vH3g p uipesn Buleg aie s10g €} :SAIPNIS JO JaquINN SOWO09IN0 YieaH 4o [euinor ;€102 ‘I6nA

Oljel SSaUBAOaYe
-1S00 [ejusWalou|

0CHA

BJEIS YIM PBJONPUOD S19M
uoissaiBei-ejow SjeLeAIg
pue sesAjeue-elo|N

spoyjaw sisayjuAs

sisAeue sseuaA0a)e-1S00—
‘uigojbowsey pajesA|n T
£S9WO0IN0 [BIIUND—
‘sunoineyog—
‘Juawabeuew-jjas—
‘oBpajmouy sejeqelq—

alem sawoono EmE_._&
SewooIN0

Jesjoun Jo [eydsoyul

Jay10 ‘abreyosipisod

Jes|oun

:yoeoidde |eonaloay) Jesjoun :uoneinq

‘suossa| dnoib a[oun
PUE [ENPIAIPUI SlBULIO]  iSINOY JOBIUOD [BI0L
;mw_oc: 10 ‘gL~

90B}-0}-808)

() 413sp
ONIMONS ©
ASd 0

aan o
090
3S1043xX3 0
dyao

Jeajoun Jo sisiuonLinu 131ac

Jeajoun syjuow gy

:yoeoidde |eonaioay ) -Geg'0 :uoneing

paxiw pue dnoib ‘sinoypgL-sz0

‘U0 UO 9UO }EWIO]  :SINOY JOBJUOD [Ej0)

410q “UOIEOIUNWWIODS]S} ek
‘90B}-0}-908) :Sall 1 I 10

Bumas ‘awn ‘epow Aianljep ‘(s)uoissas Jo JequinN

‘ueIol [esoUBED) () vH3a p

41350
ONIMOWS ©
(+H)ASd P
(++)aan p
(+++)09 p

(+++) 351083X3 M
§a o

(+++)1310 M
vH3g o

s1Bojoyohsd ‘esinu cm: Ella}

Jopinoid

Jeajoun :ajdwes |ejol.

uoneonpa onnadesdyl /L

‘'s10”

:sa1pN}s 3o sadAL

oINS

wsjoqerep
% Sejeqelq O [eunop

Jeajoun :ajdwes |ejoL.

swwe.boid

‘uBisep

|eyuawiedxa-isenb
QIoM SaIPNIS %/2
‘SLOY 8lom saipnis oy}
1O SPAILI-OM} SOWlE
:sa1pn}s 4o sadAL

P NSA L€

juaju0o [euOREONPT

uonuaniaul

slielap salpms

[Elo)] -1S00 ‘90 L0Z ‘BAONISIOUPO

SOLIODINO [BDIUII0 PUB  SIOPIOSIQ BULDOPUT DG
sinoineyeq ‘@Bpaimoud] ‘4,7 H0Z “Oll9qeD-1001y

UO SUOHUSAISIUI  [eusnof tieak Joyne 1Sl
10 10940 SSasse 0})
saAnoalqo Arewid

-2017-016857

10.1136/bmjopen

e016857. doi

7

Liu X, et al. BMJ Open 2017

12


http://bmjopen.bmj.com/
http://group.bmj.com

j.com

//bmjopen.bmj.com/ on November 5, 2017 - Published by group.bm

Downloaded from http

)
7
[
3]
3]

<
c
o
o

©)

panuiluo)

G JeBeuBly Malney
Buisn sisAjeue-ea

ajyoid pidrt

‘ainsseid pooigt

‘gt

‘o1ed AjeroNT
‘SBWO0}N0 [B100SOYIASH |
‘s|ipjs Juswebeuew-jos |
‘obpajmouy sajeqelq !
‘sawoono ajAisayl
OLyaqHT

AKioayy

JuswWaosouIal Juesado pue
seli0ay) JusweBeuBwW-jos
pue Aoeolye-jjes ayy
‘Aioay [B0160]098 [B100S
au} pue 108 8y} K10ay}
Buiures| A1onoosip ayy
puE [opow JusuLemodws
:yoeoidde |eonaioay )
dnoub syusiyed

0t 0} dnoub sjuedioned
80} G ewog
‘o0B}-0}-908) :Sa1691eNS

Jayio ‘ebieyosipysod
‘sbuipes jusiedu|

sleakg

0} syjuow g :uoneing
SYJUOW 9 J9A0 SIN0Y 96
J109g pue Jeak | Jeno
SINOY ZG ‘SYoW §Z
J9A0 SINOY O :Sanoy
10BJU0D |B}0} pUE
UoISSas JO JaquInN

£e8¢ :a|dwes [ejoL
'S1OH

:sa1pn}s 4o sadAL
(suoneolignd gg) selpnis
L2 :S91pN}s JO JaquInN

ISIUONLINU pUE 8sInu
siosIApE Yileay Aej ‘ueionaip
‘sIoIom Ajunwiwio)

uonuanIelul
oL} JO JuejU0D By}
aquosep 10U PIa

SOWOo0INO0 [e100s0yoAsd  yoseasay SeoINIeS YieaH

uoneanpa paseq-dnoy pue ajA1sa) 10 ONg ,210g Piegsuiels

SISeUIUAS aAljeLBU
pue sasAjeue-ejow [euLo4

suoneoldwo) -
‘siasjiew [eoiBojoig—
‘poddns [e1oog-
isinoineyeg —
‘suomubon -
oLyqHt
fasneo Aue wou} yreaq -
10DHH -

:yoeoadde [eonaioay

Jay0 ‘abreyosipisod 10B1U00 Buoyd ‘paseq

stpuowgl
Jesjoun  -UOISSas | :uoneing
ajoun
‘Jesjoun :jlewlod  :SINoy 19Bjuo9 [ejo]
‘esjoun

! I o

‘sBues jusnedu]

-gam/auljuo

41380
ONIMONS ©
() ASd M

() aan p
()09 p

() 3S10H3aX3 M

8/G¢ :9|dwes |ejoL
S1OY

:salpn}s Jo sadAL
oIpn)s

uonuaniBUl
JuswobeueW-j|8S
paseq- 0 9l isal

Areiqry
TODYHH PUE SMIBIS YIESH  9URBIO0D BUL ‘g,€ LOZ ‘lBd

s[euoissajoid () 13ap
QIBOY}BSY JaY10 JO 8SINN

spoyjew sisayjuAs

s
(-ploq us

a1om sowo9no Arewd)
s8Wo2IN0

Bunias ‘awn ‘opow AIaAIep ‘(S)uoissas Jo JaquinN

Japinoid Juaju09 [eUOHEONPT s|ielap selpms (-+*uo suonuanialul  [euinof Leak Yoyine 1siiy

10 1990 SSassE 03)
saAnoalqo Arewid

uonuaniayul

13

-2017-016857

jopen

10.1136/bmj

e016857. doi

7

Liu X, et al. BMJ Open 2017


http://bmjopen.bmj.com/
http://group.bmj.com

/lbmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Downloaded from http

)
7
)
3]
3]

<
=
[
o

©)

pouIqUIOD Aljeonsers 1ON

panuiuon

|endsoy ‘sejes AyjeHop —
‘suoleol|dwoo onagelq -

tebpajmouy] |,

MBINBI BABLIBU ‘dg -

pue Jebeuey mainay OLyqHT
ay} Buisn sisAjeue- el 00—

Ayanoe [eoisAyd -
“noineysq Alejelq -
's50] WBIOM -

“ebns

poojq Burioyuow-49s -

pasAleue-al pue

SJ8UIBJUOD UONBDIPBIN —
1UN0o 19|qEL -
s00n|6 poojg
‘oouaiaype uonesIpa —

‘OLVaH T

w0y AIewiwns aAleLeN

Jayio ‘ebireyosipysod
‘sBuipes jusiiedu|

Jayio ‘ebieyosipysod
‘sbuipes jusiedu|

Jayio ‘ebireyosipysod
‘sbuipes jusiedu|

anoineysag

pauueld jo A1osy] ay} pue
Jopow Juswabeuep ‘10S
‘[lepolN 8BueyD Jnoineysg
usuemodw ‘IvS
:yoeoadde [eoneaioay

‘yoeoudde paxiw e syjuow g

PpUE SMBIAJRIUI 9UO-0}-8UO O} UOISSSS | :uoneing
‘yoeoidde dnoib jewsog ‘resjoun
‘sjeyarew Bulyoes]  :SINoY JOBIU0D |BI0L

pue s19|jes| ‘sple [ensin ‘esjoun

() 41asp

ONIMONS ©

ASd 0

aan o

090

() 3s1063aX3 M

mum_‘_um_von PuUE sJayJom 3ui| Hao

{90e}-0]-008)

‘SesINU SejeqeIp ‘suBIoneIp ) 13ap

jo

108 ‘NGH ‘L *Aiosuy
poddns [e1oos/Ai08uy
AKoeolye-Jles {epon
a1ed oluoIyD s Joubep
:yoeoudde |eonatoayl
£1B3j0UN :jewLIo4
|eusjew juud

ISqoM pue ‘UolusAISlUl
2} 90I0jules O) SAHISGOM

SHOOME'BLFC LS
Jo ebeJone ue
Yum ‘syeemeg
pue Z| usamiaq
pabuel :uoneing

au} ym Jayeboy pasn lesjoun
AlUOWWOD 81aMm JeY}  :SINOY JOBIUOD [BI0L
seibojouyos) SNS ‘1eajoun
pue jirews :sall ns 1 Jo JaquinnN

Jeajoun  syjuow g|—y :uoneing

:yoeoadde [eoneioay {Jeajoun Jo sinoyg-g

[enpIA SN0y JOBIUOD |BJ0L

pue dnoub :jewso. ‘Jeajoun Jo gl-|
90BJ-0] -8908B) ) j0

yd estosex3 vH3a o

() 413s p
ONIMOWS ©

asinu Apnys 3sI043x3 o

PUE SIoqUISW JBIS LoIeasal Hao
10 sieyo.essal ‘suepisAyd () 13ap
“1s1Bojounoopus ‘uelonaiq () vHag M

() 41as p

ONIMOWS &

() Asd M

() aaw p

()oo p

() 3siouaxa p

sjeuoissajoid dano
aseoyyeay pa||s Jay1o () 13ap
‘sysioewleyd ‘sasiny () vH3g p

sjuaned

€091 :o|dwes |ejoL
‘'s1o"

:salpn}s Jo sadAL
‘sjeu ok

1SaIPNIS JO JaquInN

uoleonpa yyesy
ojeudoidde Ajjeanyny

Jesjoun :ajdwes |ejol.

‘salpnis

|eyuswiiadxe-isenb pue

SIOY :sa1pnys jo sadAL

suoluanIalul ‘salpn}s JussayIp
[eINOIABYSQ POSEC-QaM €| :SIPNIS JO JaquInN

Jesjoun :9jdwes |ejoL
‘s10"

isalpnys jo sadAL
‘selpnis usnes

SuonUBAIBIUI [BUOIIEONPT :SaIPMS JO JoquInN

uonesnpe
yeay eyeudoidde
Alleanyno jo syoey3

auIdIPa oneqEIg
50102 ‘Suioypmer

sofjewLIoju| [e2lpaj
JO [euInop [euoREUISIU|

19A9] 91YaH {,,1 10T ‘sepewey

Smainey
onewslsAs jo Aeiqri iar
{6+ 102 ‘UeD U

souaIBypE
olweeoA|BodAy [e10

spoyjaw sisayjuAs

a1em sswoono Aewd)
SewooIN0

Bumas ‘awn ‘epow Aianljep ‘(s)uoissas Jo JequinN

Jopinoid

juaju0o [euOREONPT s|ielap salpms

uonuaniaul

(****uo suonuanaul [euinofl faeak Joyne 114
10 10940 SSasse 0})
sanoalqo Arewid

-2017-016857

jopen

10.1136/bmj

e016857. doi

7

Liu X, et al. BMJ Open 2017

14


http://bmjopen.bmj.com/
http://group.bmj.com

/lbmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Downloaded from http

)
7
[
3]
3]

<
c
o
o

©)

panuiuon

asemyos Jebeuepy
MaIASY SUBIYO0D

Jesjoun

asoon|b poojg -
OLYaH -
foouaiaypy —

sainsesw
3WooIN0 [E2IPAWIOIY
pue |eoibojoyohsd -

‘abpajmouy| —

Jesjoun
:yoeoadde [eoneaioay Jesjoun
fauoy| 1o syjuot neing
pue paseq dnoib ‘resjoun
190BJ-0]-90B) :JEWIO]  1SINOY JOBUOD [e]0]
Jayio ‘ebireyosipysod ‘euoydaja} ‘resjoun

‘sbuipes jusijedu|  ‘e0e}-0}-908}

jo

Jesjoun  syjuow z|—¢ :uoneing
:yoeoudde |eonasoay leajoun

‘[eNPIAIpUI  :SINOY JOBIUOD [Ej0)

aquosap pue dnoub :jewiog ‘1eajoun

10U PIp “BSJOUN  {90B}-0}-90E) :Sall ns 1 Jo JaquinN

aquosap jou pIp
J0 8sINU Joyeonpe saleqeIq

qUOS3p Jou PIp “esloun

() 41asp
ONIMONS ©
ASd 0

() aan p
()09 p

() 3s1063aX3 M
dyao

() 13ap

() vH3g M

413s 0
ONIMOWS ©
ASd D

aaw o
090
3s1063X3 0
dao
13ap
vH3g o

sjuaned

2./ o|dwes |ejol

saIpn}s Jalje pue

a10j8q Buljjonuod pue

JuswW)eal) [eolpaW S| DY SaIPNIS Jo sadAL

0} 8ouaiaype Buiroidw ‘saipnss jybie
1B paLUIe SUOUSAIBIU| isaIpnls Jo JaquinN

sjuened

001 :o|dwes |ejoL
‘Apms
Jaye-pue-aiojeq e Aq
pamojjo} sem | DY pue

s1oY n}s jo sadAL
uoluanIBIUl ‘salpn}s aulu
[euoneonpa Auy S3IPN}S JO JaquinN

SUOlEPUSWILIODa)
JUBWiEa] [e2IpaLl 0}
@oualaype Buinosdu|

S9LI0OINO [E01PaWOIq
pue abpajmouyy

s008ld
[eaILIID pue Yoseasay
$919GEIq 14,8002 ‘SUSM

suipayy
GBI 145800 ‘HUNU

oljogelew 413s o
‘sainseaw [eoisAyd — DNIMOWS O
‘SINOINBYSQ BIBO-)|0S () ASd M
juened ‘ebpajmouy| seyeqelq — Jeak |-syeem gan o sjuedioiped
{S8WI0D}NO [B100SOYIASH — Jeajoun :uoneing oo p 6G¢e | :9jdwes |eyor
:81S00 aJeoylesy :yoeoadde [eoneioay ‘sinoy /- ulw 0z (-) 3s10493X3 I 's10Y
pue uor; N 90IAI8S YleaH — SN0y JOBIUOD |BJ0L Hao :sa1pNs Jo sadAL $BWO09IN0 [e100s0YoASd
‘suoneoydwos sajeqelq - ‘ouoydaje} ‘9-1 suejonaip 131q o0 uoneonpe ‘selpnjs eulu  pue aBpajmou saleqelp Areiqry sueiyo0d
sisAjeue-ejap\ OLYaH - sbuipes jusiedu| ‘90B} 0} 90B} Sl it It 10 PUE SI0}eONPS S818qEIJ () yH3g p jusijed [enpiaipu| 1Sa1pN}s Jo JaquinN ‘|043u0D DljOgEISN 8y '4,6002 ‘@INa
Sspoyjew sisayjuAs esealdaq 1,1, Bunias ‘awn ‘opow AISAI9p ‘(S)uoissas Jo Jaquiny Japinoid juaju0o [euOREONPT s|ielap salpms (****uo suonuanIalul  [euinof Leak “Yoyine 1siiy
10 1089 ssasse 0})
abueyo oN :,-, sanoalqo Arewid
(ploq uy
a1em sswoono Aewd)
SewooIN0 uonuanIau|

15

-2017-016857

jopen

10.1136/bmj

e016857. doi

7

Liu X, et al. BMJ Open 2017


http://bmjopen.bmj.com/
http://group.bmj.com

/lbmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

Downloaded from http

)
7
)
3]
3]

<
=
[
o

©)

panuiuo)

PaSLBLILLNS 8JE SBWOoINO

Alleonsiels pasuiewiwng

S10)08)

3{S11 9SESSIP JBINOSBAOIPIED —
{|o13u09 djWeeAD |
‘SowooNo

70D pue [ev160joyoAsd—
‘sanoineyaq sjkisap |
‘obpajmouy |

uolysey aAleyenb e ul

sisAjeue

wbom -
£]0J3u0D DIWeRVA|D —

AKoeolye-jlespusuniemoduwy |
00|

‘aBpajmou sajeqelq
‘lonuoo oljoqes N

>{SII 9SESS|P JEINOSEAOIPIED —
‘@sn uoneosIps| —

0D —
OLYaH —

{suoneoidwod onagelq -
aubrom -

sisAjeue-eja|\

WaH

uezly pue uilequsld Vs
:yoeoadde [eoneioay
‘pexiw pue

|enpiaipul ‘dnoib jewsoy
Joeju00 suoyd ‘eoe}-0}

Jayio ‘ebireyosipisod  -80e} {(942) 08pIA ‘paseq

syjuow gz~ :uoneing
‘sinoygz~

SN0y JOBIU0D |BJ0L
‘911

‘sbuipes jusiedu| -gam/auljuo

Juawusmoduws jusiyed pue
|epow BunoeuUoD ‘IYS
oeoadde jeonaioay )
‘Jesjoun :jewsoq

abseyosipysod

jo

syow Z 6L
0} yuow | :uoneing
Jesjoun
:SIN0Y J0BIU0D |B10L
‘esjoun

‘sBuipes jusiiedu| ‘Jesjoun ns

WLL PUB NgH ‘[opow
yiieay olqnd ‘lepow
Buluses| npe ‘jepow
Juswamodw {(d11qQ)
swweiboid Buiyoes| pue
Juswieal] seleqeIq oy}
:yoeoudde |eonasoay)

abeyosipysod ‘dnoub :jewuoq

10

sleaky

Joy seak Jad sinoyy Jo
€ pue sieal g Joy seak
Jad sinoy g :uoneing
‘SIN0Y ZG O} 9 Wiol)
:Sanoy JoBIU0D [B}0L
‘1eajoun

‘sbuipes jusiedu| ‘resjoun 10

Jeajoun
:yoeoadde [eoneioayl
[enpiApul
pue dnoub :jewsoy

Jayio ‘ebireyosipysod

j0

Jeajoun Jo syjuow g
—S)eeM | | :uoneinqg
‘sinoy gg-ujw0g
:Sanoy JoB1U0D [B10L
21-1

‘sbuipes jusijedu]  ‘e0B}-0}-908}

j0

s[euoissajoid aseoyyeay
1810 10 8sInu [SpMHOD

(%t) Joyeonpe

uieay pue (%6) 1sibojoyohsd
as10Iaxa {(%6) 1siBojoyohsd
{(%¢g1) reuoissejoud Jsyio
(%g2) paioads jou Jo Jsyjo
(%1) uerisAyd (%92)
ueniaIp {(%6€) 8SINN

SIOSIAPE Uieay
Ae| ‘sjeuoissejoud yyjjesH

ueloisAyd pue

‘iojeonpae esinu
‘Joyeyioey dnoub ‘uenneip
siBojoisAyd esiosex3

[SERESTA
ONIMOWS O
ASd D

aan o
090
3S1063X3 0
"ao

() 13a p

() vHIg M

41380
ONIMONS ©
ASd 0

() aan p
()09 p

() 3s10H3aX3 M
dyao
[ONEF
vH3g o

uonuaAIelul
oL} JO JuSjU0D By}
aquosep 10U PIg

413s 0
ONDIONS &
ASd O

a3an e
090
3S1043axa o
Hao

131a p
vH3go

suoljuaAIalul
Buiuresy yuswebeuew-jeg

suonuaAIBUI
jJusuodwod [einoineyaq
3

Jesjoun :9jdwes [ejoL
's1o”

:salpnys Jo sadAL
‘(sseded {g) seipnis

2/ :Se1pNs Jo JaquinN

sjusned

02/2 :o1dwes [ejoL
‘'s10”

:saipnys Jo sadAL
‘SLOH €9

pue

sewwe.boid
[euoeonpa paseq-dnoin

ao1Ape AJEleIq

j0

“syuedioiped

2861 "oidwes |ejoL
'S10D pUe ‘S1OH
:salpnys Jo sadfL
‘solpnys ||

Burpoday ‘suoneolgnd
1 :SIPNJS JO JaquINN

sjuedioiped

19¥| :9|dwes |ejor
S1OY

:saipnys Jo sadAL
‘(srew g1) sejoie

Q¢ :saIpN)s Jo JaquinN

|o1u0o
ollogelew ‘abpajmou aien
‘SOWOooIN0 [e2IUID sajaqeld 1002 ‘SHION

104100 OIWeLIA|B
pue ybiem Apog

Jojeanpg
sejeqelq ‘,,€002 ‘AED

S8Woo)No [e1oosoyohsd Aueaqry eueiyo0n
pue sjkisayl| ‘[eOIUID 8y 14,5002 ‘uiesq

Areiqry sueiyoo)

101U00 OlIGEIBIN UL 12002 ‘PIRIN

spoylaw sisayjuAs

a1em sawoono Aewnd)
SewooIN0

Bumas ‘awn) ‘epow Aiaaljep ‘(s)uoissas Jo JequinN

Japinoid

Juaju00 [euOnEONPT

uonuaniaul

siielop salpms

(****uo suonuansaul |eulnol faeak Joyne 114
10 1090 SSasse 03)
saAnoalqo Arewid

-2017-016857

jopen

10.1136/bmj

e016857. doi

7

Liu X, et al. BMJ Open 2017

16


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on November 5, 2017 - Published by group.bmj.com

8 Open Access

i
g
s
[} = 3
3| susf
£ 01'>i0':
= gZ9
g sz
252
2| 55853
] I o8 E
o PR
£ >0w 9
t so>eQ
> 55658
[7) = QO S5 Q9
o PR
]
SP 52
o £o5852
8B o
] o X898
H 2088 >
@ SwE2s
° EngE=
c=SoQR[
13 s0oThg
S o o g ecf
S o0 T
€ 90| XY
23 S28| EU24E
2>=605| 0cE0B
EmEoom 9= P
SEoZE0| ¥R 4
Qe ] g o
SE Qe T OO
o0LcslCo| 83858
5020
sESZE
$83T ¢
£t 25
E8EBS
2555
g .
:8"-'8:/)
QuJﬁh%
8 )
15 E % O
RFLEe
o| 932258
= IS
£ EE@Q%
Z| 25282
8| 38ELS
- o [oiire}
gl #5208
13 skl g
= 559 -
g| 2838
° SiZ2p2Z
o &59.26
e ==
El 52459
> >3uWwQ
§| 58299
2| £958%5
3 m.Eg%E’
°| Eoga2
2| cWodg
HEEERT
8| 8aohE
2 d.,zﬂ-ﬂ
€853
8| mggge
w| <ELoQ
o OsdSoo
5| s828%
8| 553273
£ 28203
5| gE2<8
2| aG8TT
gePEE
8835¢E
S22V o
-0
g8 e
segis
g=J0Ff
TP =
28523
@ S E
2230y
| E€S88 o
I} Sao80 2
o gL oGS g
S ogcty 2
° 203T g >
. 8222 2
[-% 3.691“4— ©
620 X5
Oyogz &
=0 88 =E
= =% c @
O i O 5 o
282538 3
g-—aweu c @
695 22
gLsed §&
gozcg 3%
.- O - o
o8- 2r o0
28423 22
73] 2. =@
eg-gs T35
ET 88 S35
oS Xe &
£ .2 38
Tgo=L ¢
23252 £
23E£85 E5
£ S83ec g
g 82928 £5
€ §S8cg "<
8| 68885 £°
c 5| soe%e L2
H T Swifos g§tC
2 c SEL o> O
= S| 22225 o2
E-] SO8EL £~
2 B 285 39
4 o £yco8 a1l
2 3| 8s4%L <
c il =035 ]
= <8038°2 yu
T+ X _< 370
H$Ise §°
BEg52 T5
o P O =
§88:% 5%
S3EC S
21 8gfep E3
T CoB O3 4@
gl =225 t£2
@ cooca t35
T| 8pgage F&
@« © &< [P
) $8=E5 85
3| sc8ss 8%
2| 2€c22 2¢
(2} G - £ 39 H
—0s3o £38
SemEs §70
=) P-4 [0}
3¥Lsa 'Ug
S6ET8 Qof
| 838;3 E©
S i S8 Lo
8gc| ©%3=8 I§
. 5 B
286| s8232 g
DE o HEGg=s Yo
3
2.0 c Q>c05 33
THEL TR
%57 b
3 e 5
- 85| SELSE GE
gop| SETRL £
0] ESs| £g8£3 ES
=) TLE| 99968 o~
c T 25§08 FC
= = 2890 L
= ] :I<g; £ a
£
8 £ %9§m%_m;
3 = o -2 3 €
S ] °
(&) 2 —85oP288E
| 20585 eEs®
S| 8c8eB=gy
$| §S8cogsd
(o) - 0§ 8t XEEE
5 To05s853889
[ S| 2S52853¢L
£ 2
e 5 zg:EEEEE
<) G| S885cs
- rSO56022
(1] 2| WSy oxgES
= Q = O
= L| <8ca8fccs

Acute coronary syndrome

The educational content for patients with ACS covered
cardiovascular risk factors in eight reviews (53.33%),
psychosocial issues in eight reviews (53.33%), smoking
cessation in six reviews (40.00%), exercise in five reviews
(33.33%), behavioural change in five reviews (33.33%),
diet in four reviews (26.67%), selff-management in three
reviews (20.00%) and medication in one review (6.67%).
Two reviews only included smoking cessation and cardio-
vascular risk factors. The most common educational
providers were nurses and a multidisciplinary team. Six
studies®! 08515669 (5 /15 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%), behavioural
change in 21 reviews (58.33%), selfmanagement in
20 reviews (55.56%), exercise in 17 reviews (47.22%),
glycaemic 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 1 review (2.78%). The most common providers
were dieticians, nurses and a multidisciplinary team. The
number of sessions, total contact hours and durations
varied. Thirteen reviews™® 33 43 49 52-54 60 64 67 75-77 (13/36,
36.11%) described the theoretical approach that under-
pinned the education intervention.

Effect of interventions
The outcomes of the included systematic reviews and
meta-analyses are summarised in table 4.

Patients with ACS

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

General health education

The findings are based on our synthesis of the findings
from six systematic reviews.” #0197 Qverall, there were
mixed effects of general health education on behavioural
change or clinical outcomes in patients with ACS. There
was some evidence of a positive effect of general health
education on knowledge, behaviour, psychosocial indica-
tors, beliefs and risk factor modification, but no effects
for key clinical outcomes, such as cholesterol level, hospi-
talisation, mortality, MI and revascularisation. The results
for health-related quality of life, healthcare utilisation 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 tele-
phone-based health education. There is some evidence that
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Number of systematic Rating the
reviews/meta-analysis, total First author, evidence of
Intervention participants year Primary results/findings effectiveness
General health education Six/161 997 patients (Goulding Ghisi, 2014% Knowledge 91% studies” Some evidence
51 i ;
etal, 2010 did not give the Behaviour 77%/84%/65%
total sample size) studies*

Psychosocial indicators  43% studies*
Brown, 2013%  Mortality

Mi

Revascularisations

Hospitalisations

HRQoL

Withdrawals/dropouts

Healthcare utilisation and
costs

Brown, 20117°  Total mortality
Mi
CABG
Hospitalisations
HRQoL 63.6% studies*
Healthcare costs 40% studies*®
Withdrawal/dropout
Goulding, Beliefs 30.08% studies*
2010% Secondary outcomes
Fernandez, Smoking
2007 Cholesterol level

Multiple risk factor
modification

Kotb, 2014%° All-cause hospitalisation
All-cause mortality
Smoking cessation
Depression
Systolic blood pressure
Low-density lipoprotein

Anxiety

Continued
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Number of systematic
reviews/meta-analysis, total

Intervention participants

First author,
year

Primary results/findings

Rating the
evidence of
effectiveness

Secondary prevention
educational interventions
(including Internet-based
secondary prevention)

Three/25 154 patients

Devi, 2015

Auer, 2008%

Clark, 2005

Mortality
Revascularisation
Total cholesterol
HDL cholesterol
Triglycerides
HRQOL

All-cause mortality
Readmission rates
Reinfarction rates
Smoking cessation rates
Mortality

Mi

Quality of life Most of the

included studies*

Some evidence

General health education Five/2319 patients (Choi et al,
2016*%; Loveman et al, 2008%°
Zabaleta et al, 2007"° did not

give the total sample size)

Choi, 2016

' Saffari, 20147
Duke, 2009%®

Loveman,
2008%°

Zabaleta,
2007"°

HbA1c
Glycaemic control
HbA1c

BP

Knowledge, psychosocial No data
outcomes and smoking
habits

Diabetes complications
or health service
utilisation and cost

No data

analysis

Diabetic control 46.15% studies*
outcomes

Weight 66.67% studies*
Cholesterol or 40.00% studies
triglycerides +)

HbA1c 4.8% studies*®

Some evidence

Continued
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Tobled Cowrwed

Intervention

Lifestyle interventions+
behavioural programme

Number of systematic
reviews/meta-analysis, total
participants

Six/10 440 patients (Huang et
al, 2016%; Pillay et al, 2015""

and Ramadas et al, 201177 did
not give the total sample size)

First author,
year

Huang, 2016

Chen, 2015%°

Terranova,
20157

Pillay, 2015

Ramadas,
201177

Gary, 2003

Primary results/findings

HbA1c

BMI

LDL-c and HDL-c
HbA1c

HDL-c
HbA1c level
Weight
HbA1c levels
BMI

HbA1c

Fast blood sugar
Glycohaemoglobin
HbA1

HbA1c

Weight

46.2% studies *

Rating the
evidence of
effectiveness

Some evidence

Continued
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Number of systematic Rating the
reviews/meta-analysis, total First author, evidence of
Intervention participants year Primary results/findings effectiveness

Therapeutic education One/total sample: unclear Odnoletkova,  Cost-effectiveness Overall high Insufficient
2014% in studies on evidence
prediabetes and
varied in studies
on T2DM

Continued
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Table 4 Continued

Number of systematic
reviews/meta-analysis, total
participants

Intervention year

First author,

Rating the
evidence of

Primary results/findings effectiveness

Group medical visit One/2240 patients Burke, 2011%®  HbA1c Some evidence
BP and DBP
SBP
Cholesterol—LDL
Psychoeducational One/1431 patients Alam, 2009%° HbA1c Some evidence
[ ] Psychological status
Interventions aimed at Three/4907 patients (Lun Gan  Lun Gan, Oral hypoglycaemic Five of seven Some evidence
improving adherence et al, 2011% did not give the ~ 2011% adherence studies *
to med|ca|(§retgtment total sample size) Wens et al., Adherence General
recommendations 20087 conclusions
could not be
drawn
Vermeire, HbA1c
2005%°
Dietary advice One/1467 patients Nield, 2007®*  Glycaemic control Insufficient
(addition of exercise to evidence to
dietary advice) determine
Weight Limited data
Diabetic microvascular  Limited data

and macrovascular
diseases

*Intervention group is significantly better than control group, for example, ‘91% studies * means 91% studies reported a significant better

compared with control group.

AEs, adverse events; BMI, body mass index; BP, blood pessure; CABG, coronary artery bypass graft surgery; HbA1c, glycated haemoglobin;
HRQoL, healthrelated quality of life; LDL-c, low-density lipoprotein cholesterol; LEA, lower extremity amputation; MI, myocardialinfarction;
RCTs, randomised controlled trials; SBP, systolic blood pressure, DBP, diastolic blood pressure, HDL-c, high density lipoprotein cholesterol;

T2DM, type two diabetes mellitus.

telephone-based health education during cardiac rehabil-
itation might improve all-cause hospitalisation, 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 depression. The
findings are based on synthesis of results from six publi-
cations.?! #3069 There jg sufficient evidence that psycho-
educational programmes are effective at decreasing
smoking, achieving smoking abstinence and reducing
depression. One review reported no effect on smoking
cessation® or total mortality.‘ﬁ’6

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 revascularisation,
cholesterol levels and improving smoking cessation rates.
The results are mixed for mortality and re-infarction
rates; two reviews’' *' found positive effects on mortality,
while one review** did not.

Patients with T2DM

Ten types of health education-related interventions
were used for patients with T2DM: culturally appro-
priate 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 profes-
sionals), general health education (only included general
health information), improving the uptake and mainte-
nance of medication regimes (eg, promoting the use of
oral hypoglycaemic medications), lifestyle interventions
(specific focus on dietary changes and increased physical
activity, or stress management), psychoeducational inter-
ventions and self-management educational interventions
(activities that promote or maintain the behaviours to
manage T2DM often based on the National Standards
for Diabetes Self-Management Education'’) and thera-
peutic education (collaborative process needed to modify
behaviour and more effectively manage risk factors).

Culturally appropriate health education

Findings are based on our synthesis of results from eight
publicaltions.33 1252-54586272 Overall, there was some evidence
of the effects of culturally appropriate health education
on clinical outcomes for T2DM. There was sufficient
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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
\ \ 4 \ 4 \ 4 v

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)

A4

® Inconsistent study type (n=21)
® Cannot find full text (n=1)

Methodological quality assessment (n=54)

A4

Low methodological quality excluded (n=3)

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

Figure 1

evidence that culturally appropriate health education
improves HbAlc 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 hypoglycaemic 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.4o 46 60 7479 Overall, there were mixed
effects of general health education programmes on clin-
ical outcomes for T2DM, including HbAlc, cholesterol
level and triglyceride level. There was some evidence of the
effectiveness of general health education on the manage-
ment of glycaemia, weight reduction and some diabetes
management outcomes (HbAlc, diabetes complica-
tions). There were no data supporting the effectiveness
of general health education on reduced health service
utilisation, diabetes complications, improved knowledge,
psychosocial outcomes or smoking habits.

Lifestyle interventions

The following statements are based on our synthesis of
results from six reviews,> 49 717277 Overall, there were
mixed effects of the lifestyle interventions on cholesterol

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

level, HbAlc level and body weight. There is some evidence
that lifestyle interventions or behavioural programmes
are effective for blood glucose and BP management, but
they were ineffective for reductions in HbAlc scores.” 7

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 HbAlc
regulation including oral hypoglycaemic agents.

Self-Management educational interventions

The statements are based on our synthesis of results from
nine reviews,*3 4761 646567687576 Overall, there was sufficient
evidence of the effects of self-management education inter-
ventions on HbAlc level, knowledge, lifestyle outcomes
and main psychosocial outcomes. However, there was
insufficient evidence of the benefits of this education inter-
vention 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 inter-
ventions and dietary advice. Statements for all of these
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interventions are based on our synthesis of results from
one review.

There is some evidence that foot health education is effec-
tive in reducing the incidence of lower extremity amputa-
tion.” There is some evidence that group medical visits are
effective for improving HbAlc and systolic BP manage-
ment.” There is also some evidence that psychoeducational
programmes are effective for improving HbAlc regula-
tion and psychological status.™

Finally, there is insufficient evidence that dietary advice
improves glycaemic and weight management or reduces
microvascular and macrovascular diseases.” There is also
insufficient evidencefor 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 inter-
ventions 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
patients with ACS and 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.” %

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 programme for cardiac
patients.” For patients with DM, one study reported that
more successful programme were longer than 6 months
(longer duration), consisted of greater than 10 contact
sessions (high intensity) and were one-on-one sessions
with individualised assessment.*

Use of theoretical orientation to develop educational
intervention

For patients with ACS

Use of theory when designing behavioural change
interventions may also influence effectiveness.” Health
education using a cognitive behavioural strategy is most
consistently effective in changing maladaptive illness
beliefs,”" and studies using more than two behavioural
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
programme planning should be disregarded but reported
that examining actual theories or mechanisms underlying
health education programmes 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).* 67697 Three reviews®! 1 44
noted that some included studies used behavioural strat-
egies such as goal setting. These strategies were found to
be beneficial for patients with coronary heart disease.

For patients with T2DM

Although the theoretical approach underpinning the
health education programme 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 behaviour
change model, self-determination and autonomy motiva-
tion theory, middle-range theory of community empower-
ment) 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 educa-
tion programmes should be based on theories and that
theory-based self-care interventions are more effective
than non-theory-based programmes.” * Theories could
help to specify the key target health behaviours and
behavioural change techniques required to generate the
desired outcomes.” The decision regarding the theory
should be based on the aim of the programme and
factor for intervention.”’ Only one review reported that
a theoretical approach underpinning the health educa-
tion programme is not necessary for better outcomes.”
Fourteen reviews” 33 10 46 52 57 60 63 64 67 68 1375 77 o3y e
that 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 ACS

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 behavioural 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 behaviours and change
risk factors.” * Age, cognitive factors, environmental
factors and social and economic background are also
important considerations.” While interventions using
a behavioural programme, telephone-based content or
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self-care are effective for smoking cessation, there was
insufficient evidence to support that any type of educa-
tional programme was more efficacious than the others.”
Psychoeducation, which is defined as multimodal, educa-
tionally based, self-management interventions,” led to
enhanced physical activity levels within 6-12 months
when added to cardiac rehabilitation (CR) and was more
effective than an exercise programme or health educa-
tion alone.” *® Moreover, psychoeducational interven-
tions were more effective for patients with ACS than other
types of health education.” *°

For patients with T2DM

The educational content for patients with T2DM focused
more on behavioural change, diet, exercise, glycaemic
regulation, medication and self-management. Health
education that was self-managementwas more effective for
patients with T2DM.*’ 7 In addition, based on the current
evidence, the educational content should be culturally
sensitive, especially for patients with T2DM*® ** % cultur-
ally appropriate diabetes health education may have a
greater impact on the management of glycaemia and
reduce diabetes complications.77 The educational inter-
ventions for patients with T2DM focused primarily on
HbAlc, 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 ACS

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 programmes were delivered postdischarge.
Although face-to-face sessions were the most common
delivery format, many education sessions were also deliv-
ered by telephone or through individualised counselling.
Telephone-based health education appeared to be effec-
tive for reducing hospitalisations, systolic BP, smoking
rates, depression and anxiety.”” The educational interven-
tions for patients with ACS focused primarily on clinical
outcomes (hospitalisation and mortality), modifiable risk
factors (BP, low-density lipoprotein levels and smoking
cessation) and other psychological outcomes (anxiety
and depression).

For patients with T2DM

Mixed health education programmes generally included
group sessions combined with educator-facilitated indi-
vidual sessions, covering basic knowledge and prob-
lem-solving skills. These programmes produced greater
benefits and larger effect sizes for blood glucose reduc-
tion and knowledge levels in patients with T2DM." In
contrast, individual education programmes have been
reported as more effective in achieving outcomes than
group-based education. This may be because educa-
tion programmes 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 patients with T2DM.*’

Although face-to-face sessions were the most common
delivery format, many education sessions were also deliv-
ered by telephone or individualised counselling. Face-to-
face health education programmes 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 programmes
generated a greater benefit for metabolic management
than those delivered using electronic communication
technology.”

Nurses (including diabetes nurses educators), commu-
nity workers, dieticians and multidisciplinary teams were
the most frequent educators, and most of the education
programmes were delivered postdischarge. Some reviews
indicated that health education programmes 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 HbAlc at 12months, it is indi-
cated 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 programmes delivered by
one person may focus more on the patient's ability than
the educational content or quality of the health educa-
tion programmes.”® However, no clear conclusion can be
drawn whether having one educator delivering the inter-
vention is best due to few information.”

Delivery, timing and follow-up

For patients with ACS

Most educational sessions were delivered weekly. Few
reviews provided information regarding the duration of
education interventions; when the duration was reported,
itvaried 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 educa-
tion programmes 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 behavioural 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 programmes is
important for efficacy regarding smoking cessation: inter-
ventions with a very low intensity and brief interventions
do not have a significant effect,’ and programmes for
smoking cessation among patients with coronary heart
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disease should last >1 month.* Most of the reviews were
provided for patients with ACS in inpatient settings and
then within postdischarge settings, five reviews® >+ 4%
did not explicitly state the settings in which the health
education-related interventions were provided.

For patients with T2DM

Education sessions were delivered weekly or monthly.
Longer health education programmes for T2DM (>6
months) produced larger effects for all primary outcomes
(such as HbAlC).47 Health education lasting >3 months
resulted in the largest effect size compared with health
education of a shorter duration (<3 months).” For
HbAlc, the effect size at 6 months seemed to be signifi-
cantly 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 programmes
covering only one topic, programmes that included
multiple or mixed educational topics yielded consistently
greater benefits in blood glucose reduction and knowl-
edge levels."” In addition, health education programmes
combined with specific behavioural change strategies
(such as self-care strategies) seemed more effective
than other programmes.” Health education-related

interventions were mainly delivered in hospital settings,
primary care settings, diabetes centres or communi-
ty-based settings, although six reviews® * %577 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 evalua-
tion. Future development of educational programmes
for patients with ACS and T2DM by healthcare profes-
sionals should consider the needs of people with these
diseases.’” % #27° Based on the results and findings from
this umbrella review, recommendations are made in
table 5. The acute life-threatening nature of ACS requires
that increased emphasis should be placed on cardiovas-
cular risk factors in any combined education programme.
Both ACS and T2DM have common lifestyle factors such
as inactivity and high fat diet requiring modifications.

Overall completeness and applicability of evidence

This overview potentially provides an estimate with the
lowest level of bias for the impact of health education-re-
lated interventions for patients with ACS or T2DM and
could be regarded as an all-inclusive summary of the

Table 5 Recommendations of health education programmes for patients with ACS and T2DM

Patients with ACS Patients with T2DM Both ACS and T2DM
Theoretical approach SCT, empowerment HBM; SCT. HBM; SCT and

theories. empowerment theories
Behavioural strategies Goal setting Goal setting Goal setting
Educational content Behavioural Behavioural change, Behavioural

change (such as
smoking cessation),
cardiovascular risk
factors, exercise,
medication and
psychosocial issues

Healthcare professionals to deliver Nurse or

multidisciplinary team

Teaching approaches Strategies

or mixed

Format
or mixed

Delivery timing Contact hours

Duration
Duration of follow-up
Settings

Face to face; telephone Face-to-face, written

Individual (one by one)

More than 30 min per
time per week

At least 6 months
At least 12 months

Inpatient and
postdischarge settings

diet, exercise, glycaemic change (such as
control, medication and smoking cessation),
self-management cardiovascular
risk factors, diet,
exercise, glycaemic
control, medication,
psychosocial issues
and self- management

Nurse or
multidisciplinary team

Multidisciplinary team;
dietitian or nurse

Face-to-face, written
materials; telephone
contact or mixed

materials; telephone or
mixed

Individual (one by one) or Individual (one by one)
mixed or mixed

More than 30 min per
time per week

About 6 months
At least 12 months

Hospital settings and
primary care settings

More than 30 min per
time per week

At least 6 months
At least 12 months

Inpatient and
postdischarge settings

ACS, acute coronary syndrome; T2DM, type two diabetes mellitus; SCT, social cognitive theory; HBM, health belief model.
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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 system-
atically analysed 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 meth-
odological quality, as assessed using AMSTAR. However,
only 30 (58.8%) systematic reviews or meta-analyses were
rated as high quality and only 3 (5.9%) systematic reviews
or meta-analyses” *® * 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 influ-
enced 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 randomisation processes, as well as lack
of outcome blinding.***% ™ This bias in the methodolog-
ical 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-anal-
yses-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-anal-
yses of health education is accounting for the potential
clinical heterogeneity in health education-related inter-
ventions (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 standardise their design and reporting,
including the reporting of included study characteristics,
assessment criteria for risk of bias, outcomes and methods
to synthesise evidence synthesis.

CONCLUSIONS

For clinicians providing educational interventions to indi-
viduals 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
individualised 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, glycaemic level and medi-
cation), modifiable risk factors (unhealthy diet, inactivity
and smoking) and other psychological factors (anxiety
and depression). These health education interventions
could be delivered postdischarge, such as rehabilitation
centres, primary care centres and the community and
should be at least 6 months in duration. The effective-
ness of these programmes was based on HbAlc levels,
knowledge, psychosocial outcomes, readmission rates
and smoking status rather than clear evidence of reduced
mortality, MI or short-term 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 individualised 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 to determine the effec-
tiveness of educational interventions focusing on cardio-
vascular and DM risk factors and complications within
patients with ACS and T2DM.
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