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Abstract

Background Breast cancer clinical practice guidelines (CPGs) offer evidence-based recommendations to improve
quality of healthcare for patients. Suboptimal compliance with breast cancer guideline recommendations remains
frequent, and has been associated with a decreased survival. The aim of this systematic review was to characterize
and determine the impact of available interventions to support healthcare providers’compliance with CPGs recom-
mendations in breast cancer healthcare.

Methods We searched for systematic reviews and primary studies in PubMed and Embase (from inception to May
2021). We included experimental and observational studies reporting on the use of interventions to support compli-
ance with breast cancer CPGs. Eligibility assessment, data extraction and critical appraisal was conducted by one
reviewer, and cross-checked by a second reviewer. Using the same approach, we synthesized the characteristics and
the effects of the interventions by type of intervention (according to the EPOC taxonomy), and applied the GRADE
framework to assess the certainty of evidence.

Results We identified 35 primary studies reporting on 24 different interventions. Most frequently described interven-
tions consisted in computerized decision support systems (12 studies); educational interventions (seven), audit and
feedback (two), and multifaceted interventions (nine). There is low quality evidence that educational interventions tar-
geted to healthcare professionals may improve compliance with recommendations concerning breast cancer screen-
ing, diagnosis and treatment. There is moderate quality evidence that reminder systems for healthcare professionals
improve compliance with recommendations concerning breast cancer screening. There is low quality evidence that
multifaceted interventions may improve compliance with recommendations concerning breast cancer screening.
The effectiveness of the remaining types of interventions identified have not been evaluated with appropriate study
designs for such purpose. There is very limited data on the costs of implementing these interventions.
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Conclusions Different types of interventions to support compliance with breast cancer CPGs recommendations are
available, and most of them show positive effects. More robust trials are needed to strengthen the available evidence
base concerning their efficacy. Gathering data on the costs of implementing the proposed interventions is needed to

inform decisions about their widespread implementation.
Trial registration CRD42018092884 (PROSPERO)
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Research has shown that compliance with breast can-
cer clinical practice guidelines remains suboptimal,
leading to increased mortality rates.

Our study is the first systematic review evaluating
interventions to support compliance with breast
cancer clinical practice guidelines recommenda-
tions, and builds upon previous reviews of this topic
in more general contexts. We found that a number
of different types of interventions have been devel-
oped and evaluated, most of them showing benefi-
cial effects.

The quality of the evidence is low for provider
educational interventions, moderate for provider
reminders, and low for multifaceted interventions.
For the rest of the interventions identified, the evi-
dence is uncertain.

This review contributes to recognized gaps in the lit-
erature, including ascertaining which types of inter-
ventions work best to promote compliance with breast
cancer CPGs, as well as identifying new areas for future
research.

Findings from this review may help those practition-
ers and health decision makers interested in improv-
ing the quality and safety of breast cancer healthcare
provision by enhancing the uptake of clinical prac-
tice guidelines.

0

0

0

0

Introduction
Breast cancer is the most common cancer in women with
2.3 million new cases estimated in 2020, accounting for
11.7% of all cancers [1]. It is the fifth leading cause of can-
cer mortality worldwide, with 685,000 deaths [1]. Breast
cancer diagnosis is more frequent in developed coun-
tries [2]. Controlling and preventing breast cancer is an
important priority for health policy makers [3].
Treatment procedures have rapidly evolved over recent
years. As new and precise diagnosis strategies emerged,
early treatment and prognosis of breast cancer patients
have shown great progresses [4]. Advances in breast can-
cer screening and treatment have reduced the mortality

of breast cancer across the age spectrum in the past dec-
ade [5-7]. Although the use of research evidence can
improve professional practice and patient-important out-
comes, considering also the huge volume of research evi-
dence available, its translation into daily care routines is
generally poor [8, 9]. It is estimated that it takes an aver-
age of 17 years for only 14% of new scientific discoveries
to enter day-to-day clinical practice [10].

Clinical Practice Guidelines (CPGs) provide recom-
mendations for delivering high quality healthcare [11,
12]. However, the impact of CPGs depends not only
on their quality, but also on the way and the extent to
which they are used by clinicians in routine clinical
practice. Large overviews show that approximately 50%
of patients receive from general medical practitioners
treatments which differ from recommended best prac-
tice [13—16]. In the area of breast cancer, previous sys-
tematic reviews have shown that compliance with breast
cancer CPGs [17], as well as for other types of cancer
[18-20], remains suboptimal. A recent systematic review
from our research group [21] found large variations in
providers” compliance with breast cancer CPGs, with
adherence rates ranging from 0 to 84.3%. Sustainable use
of CPGs is also notably poor: after 1 year of their imple-
mentation, adherence decreases in approximately half of
the cases [22].

Suboptimal compliance with CPGs recommendations
could increase healthcare costs if healthcare resources
are overused (e.g., overtreatment, overuse of diagnosis or
of screening techniques); but also, if they are underused
(i.e., increased costs to cover the additional health care
needs that people may face with worsening conditions
due to under-used resources). Available evidence sug-
gests that outcomes may improve for patients, healthcare
professionals and healthcare organizations if decision-
makers adhere to evidence-based CPGs [23, 24]. This is
supported by a recent meta-analysis from our group [25],
which suggests that compliance with CPGs is probably
associated with an increase in both, disease-free survival
(hazard ratio (HR) = 0.35 (95% CI from 0.15 to 0.82)) and
overall survival (HR = 0.67 (95% CI 0.59 to 0.76). Devel-
oping interventions to support clinician uptake of breast
cancer CPGs is therefore essential for improving health-
care quality and patient important outcomes. Although
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several interventions to support compliance with breast
cancer CPGs have been proposed, no previous study has
systematically examined their characteristics and effects.

The aim of this systematic review is to characterize and
evaluate the impact of available interventions to support
healthcare providers’ compliance with CPGs in breast
cancer care.

Methods

Design

We conducted a systematic literature review adhering to
the PRISMA reporting guidelines [26] (PRISMA 2020
Checklist available at Additional file 1). In this review, we
addressed the following two questions: (1) What type of
interventions have been used to support healthcare pro-
fessionals” compliance with breast cancer CPGs? and;
(2) What type of interventions can effectively support
healthcare professionals’ compliance with breast cancer
CPGs? We registered the protocol in the international
prospective register of systematic reviews (PROSPERO
registration number CRD42018092884).

Searches

We searched for systematic reviews and original studies
in MEDLINE (through PubMed) and Embase (through
Ovid) using predefined search strategies from inception
to May 2021 designed and implemented by an informa-
tion specialist (IS) from the Iberoamerican Cochrane
Centre (IS). The search strategies (available in Additional
file 2) combined MeSH terms and keywords.

Study selection
We applied the following inclusion criteria:

+ Population: healthcare professionals providing health
services related to the prevention or management of
breast cancer. All types of healthcare professionals,
and from any setting were included.

« Intervention: interventions explicitly aimed at sup-
porting or promoting healthcare professionals’ com-
pliance with available breast cancer CPGs. Such
guidelines may address any specific aspect of breast
cancer care, including screening, diagnosis, treat-
ment, surveillance or rehabilitation.

+ Comparator: any comparator, including also studies
not using a comparator group.

« Outcome: quality of breast cancer care (based on
healthcare professionals’ compliance rate with breast
cancer CPGs recommendations, but also on their
knowledge, attitudes or self-efficacy concerning such
recommendations); intervention implementation
(fidelity, reach, implementation costs), and; patient
health-related outcomes (e.g., survival).
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We included experimental (randomized controlled
and non-randomized controlled trials), observational
(before-after, cohort, case-control, cross-sectional, and
case studies), and qualitative or mixed-methods studies.
Due to constrained resources, we only included studies
published in English. One author (of IRC, DC, APVM)
screened the search results based on title and abstract.
A second author (ENG, LN, ZSP, EP, DC, APVM, GPM)
independently reviewed 20% of all references. Two
authors independently assessed eligibility based on the
full text of the relevant articles. Disagreements were dis-
cussed (involving a third author when needed) until con-
sensus was reached.

Data extraction

One author (ENG, IRC LN, ZSP, EP, DC, APVM, GPM)
extracted the following data about the characteristics
and results of the included studies using an ad hoc data
extraction form which had been piloted in advance: pub-
lication year, study design (e.g., randomized controlled
trial), study location, setting, number of participants, aim
of the study, type of breast cancer guideline (e.g., breast
cancer screening), type of intervention (e.g., computer-
ized decision support systems), and outcome(s) assessed
(e.g., compliance rate). A second author (ENG, IRC LN,
ZSP, EP, DC, APVM, GPM) cross-checked the extracted
data for accuracy.

Quality assessment

We used the following tools to determine the risk of bias
of the included studies: the Cochrane Collaboration tool
for assessing risk of bias in randomized trials (RoB I)
[27], the ROBINS 1 tool for non-randomized controlled
before-after studies [28], the Quality Assessment Tool for
Before-After (Pre-Post) Studies With No Control Group
[29], the Newcastle-Ottawa scale for cohort studies [30],
the AXIS tool for cross-sectional studies [31], and the
MMAT tool [32] for mixed methods studies. The spe-
cific criteria included by each of these tools are available
in Additional file 3. One author determined the risk of
bias of the included studies, and a second author cross-
checked the results for accuracy. Disagreements were
solved with support from a senior systematic reviewer.

Data synthesis

We described the characteristics and the effects of the
interventions narratively and as tabulated summaries.
Findings are synthesized by type of intervention. We
applied the Cochrane Effective Practice and Organi-
zation Care Review Group (EPOC) [33] taxonomy to
classify our findings according to the types of inter-
ventions identified. Whereas for the characterization
of the interventions we included all the publications
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identified meeting our eligibility criteria (irrespec-
tively of their design); for the evaluation of the effec-
tiveness of the interventions we focused only on those
studies following a suitable design for such purpose
[34]: randomized controlled trials (RCTs), controlled
before-after studies, non-randomized controlled trials,
and interrupted time series. Although we planned to
conduct a meta-analysis on the impact of the interven-
tions on compliance rates, this was finally not feasible
due to the inconsistent and poor reporting. Instead,
we provide a graphical quantitative description of the
compliance rates before and after the implementation
of the interventions.

Certainty of the evidence

Following the GRADE approach [35], we rated the cer-
tainty of evidence as high, moderate, low or very low,
taking into consideration risk of bias, imprecision,
inconsistency, indirectness, and publication bias. This
was done by one researcher. and cross-checked by a
second reviewer.

Page 4 of 24

Results

Search results

The eligibility process is summarized in a PRISMA flow-
chart (Fig. 1). We retrieved a total of 9065 unique cita-
tions from database searches, which were reviewed
(through screening by title and abstract) along with 416
additional references identified from the thirteen system-
atic reviews also identified. We selected 145 references
for full text revision, from which 35 primary studies
(reporting on 24 different interventions) were finally
included in our systematic review [36-70].

Characteristics of the included studies

The characteristics of the included studies are summa-
rized in Table 1 and described in detail in Additional
file 4. Most (86%) were published from 2000 onwards.
The studies were conducted in six countries: 15 (42%)
were conducted in USA [37, 44—-46, 49-51, 53-58, 60,
70], 12 (34%) in France [38-43, 63-68], 3 (9%) in the
Netherlands [52, 62, 69], and 3 (9%) in Canada [36,
59, 61]. The remaining two studies were conducted in
Australia [47], and Italy [48]. Eleven studies described

Records removed before screening:
Duplicate records removed (n = 2,885)

Records excluded
(n =9,336)

Studies included in review
(n=235)

Reports of included studies
(n=35)

Fig. 1 PRISMA flowchart
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o
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= Medline (n = 7,066)
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Reports sought for retrieval o
) (n = 145)
T
o
5
¢ \4
Reports assessed for eligibility
(n=145) »
—
A4

Reports excluded: 110
Focused on adherence rates (n = 39)
Focused on the impact of non
adherence on patient outcomes (n = 27)
Focused on factors of non-adherence (n = 15)
Other types of cancer (n=7)
Interventions not aimed at supporting
compliance (n=6)
Not primary studies (n = 13)
Other reasons (n = 3)
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Table 1 Characteristics of the included studies (N=35)
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Study characteristics N (%) References
Country
Australia 1 (3%) 47]
Canada 3(9%) [36,59,61]
France 12 (34%) [38-43, 63-68]
Italy 1(3%) [48]
Netherlands 3 (9%) [52,62,69]
USA 15 (42%) [37,44-46,49-51, 53-58, 60, 70]
Publication year
2016-2021 6 (17%) [36, 39, 44, 49, 53, 55]
2011-2015 11 (32%) [38,41, 43,48, 56,61,66-70]
2006-2010 5(14%) [37,50,52,59,65]
2001-2005 8(23%) [40, 42, 46,57, 60, 62-64]
<2001 5(14%) [45,47,51, 54, 58]
Study design
Randomized controlled trial 6 (17%) [37,45,50, 51, 54, 60]
Controlled before after study 4(11%) [46, 57,58, 63]
Non-controlled before-after study 8(23%) [42,49, 53,55, 59, 62,65, 69]
Prospective cohort study 1 (3%) [70]
Mixed-methods 1(3%) [36]
Cross-sectional 3 (9%) [44, 47, 56]
Case study 12 (34%) [38-41, 43,48, 52,61, 64, 66-68]
Type of guidelinest
Screening 7 (20%) [36, 37,46, 50, 54,57,61]
Diagnosis 5(14%) [45, 51, 58-60]
Treatment 9 (26%) [38-40,42,47-49, 62, 63]
Diagnosis and treatment 11 (31%) [41,43,52,56,64-70]
Surveillance/follow-up/rehabilitation 3 (9%) [44, 53, 55]
Type of intervention
Computerized decision support systems 12 (34%) [38-43, 48, 64-68]
Educational interventions 7 (20%) [44, 50, 55, 57-59, 63]
Multifaceted 9 (25%) [36,37,46,49, 51, 53, 54, 60, 62]
Audit and feedback 2 (6%) [47,69]
Clinical pathways 1 (3%) [56]
Integrated knowledge translation 1(3%) [61]
Medical critiquing system 1 (3%) [52]
Medical home program 1 (3%) [70]
Provider reminders 1(3%) [45]
Outcomes assessed
Intervention adoption/fidelity 2 (6%) [36, 44]
Impact on providers attitudes/knowledge/self-efficacy 4(12%) [43,46, 50, 57]
Impact on compliance with CPG recommendations 30 (85%) [36-43,45-51, 53-56, 58-60, 62, 63, 65-70]
Impact on patient health related outcomes 0 (0%) -
Costs of implementing the interventions 1(3%) [44]
Risk of bias
Low 5 (14%) [45, 53, 54,59, 70]
Moderate 10 (29%) [36,37,42,44,47,56-58, 62, 63]
High 5(14%) [46, 49, 50, 55, 65]
Unclear 4(11%) [51,52, 60, 69]
Not assessed (case studies) 11 (31%) [38-41, 43,48, 61, 64, 66-68]

N number of studies. % percentage of studies
2 Risk of bias not assessed in studies following a case study design
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interventions to support compliance with guidelines
on diagnosis and treatment [41, 43, 52, 56, 64-70], 9
focused on treatment only [38-40, 42, 47-49, 62, 63],
5 on diagnosis only [45, 51, 58-60], and 7 on screen-
ing [36, 37, 46, 50, 54, 57, 61]. Six studies were ran-
domized controlled trials [37, 45, 50, 51, 54, 60], four
were non-randomized controlled trials [46, 57, 58, 63],
eight non-controlled before-after studies [42, 49, 53,
55,59, 62, 65, 69], one prospective cohort study, three
cross-sectional studies [44, 47, 56], one mixed-meth-
ods [36] and twelve case studies [38—41, 43, 48, 52, 61,
64, 66—68].

Thirty of the 35 studies (85%) evaluated the impact
of the interventions on compliance rate [36-43, 45-51,
53-56, 58-60, 62, 63, 65—70]. Four studies [43, 46, 50,
57] evaluated the impact on determinants of behavior
change related outcomes (providers’ knowledge, atti-
tudes, and self-efficacy about the CPGs recommenda-
tions). Two studies evaluated intervention adoption
and fidelity [36, 44]. No study evaluated the impact of
the intervention on patient outcomes, and only one
study [44] evaluated the costs of implementing the
interventions.

Characteristics of the interventions to support compliance
with breast cancer clinical practice guidelines

Table 2 describes the characteristics of each type of inter-
vention. Twelve studies described two different interven-
tions consisting in the implementation of computerized
decision support systems [38—43, 48, 64—68], 7 described
6 different educational interventions targeting health care
professionals [44, 50, 55, 57-59, 63], 9 described 9 mul-
tifaceted interventions [36, 37, 46, 49, 51, 53, 54, 60, 62],
and two studies described two audit and feedback inter-
ventions [47, 69]. The rest of the studies described inter-
ventions based on: implementation of clinical pathways
[56], integrated knowledge translation systems [61], medi-
cal critiquing system [52], medical home program [70],
and reminders to providers [45].

Computerized decision support systems

The use of computerized decision support systems
to promote compliance with breast cancer CPGs was
described in 12 studies [38-43, 48, 64—68]. Eleven of
them reported the same intervention, which consisted
of a system developed in France called OncoDoc [38,
40-43, 64—-68). OncoDoc is a computerized clinical deci-
sion support system that provides patient-specific rec-
ommendations for breast cancer patients according to
CancerEst (local) CPGs [71]. A study conducted in Italy
reported on the development of a similar system, the
OncoCure CDSS [48].
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Educational interventions

Seven studies described educational interventions tar-
geting healthcare providers to promote compliance with
breast cancer CPGs [44, 50, 55, 57-59, 63]. One inter-
vention consisted in the provision of academic detail-
ing on breast cancer screening (based on the American
Cancer Society guidelines for the early detection of BC)
among primary care physicians in an underserved com-
munity in the USA [50]. An intervention in seven hos-
pitals in France consisted in monthly meetings where
local opinion leaders presented the relevant sections of
the CPGs, which were subsequently sent to all the par-
ticipating physicians who were expected to use them in
their practice [63]. Another intervention consisted in a
comprehensive continuing medical education package
to address pre-identified barriers to guideline adherence.
The intervention followed a multimethod approach to
physician education including CME conferences, physi-
cian newsletters, CBE skills training, BC CME mono-
graph, “question of the month” among hospital staff
meetings, primary care office visits, and patient educa-
tion materials [57, 58]. An educational intervention to
improve compliance with radiological staging CPGs in
early breast cancer patients [59] consisted of multidisci-
plinary educational rounds, presenting the Cancer Care
Ontario Practice Guidelines [72]. Another intervention,
aimed to support compliance with recommendation
against serum tumor marker tests and advanced imaging
for BC survivors who are asymptomatic for recurrence,
consisted in academic detailing for oncologists at regu-
lar meetings [55]. Another intervention [44] consisted in
an online course to learn to implement and deliver the
Strength after Breast Cancer (SABC) guidelines (with
recommendations about rehabilitative exercise for breast
cancer survivors).

Audit and feedback interventions

We identified two audit and feedback interventions [47,
69]. One consisted in sending hospitals a written report
with regional benchmark information on nine perfor-
mance indicators measuring the quality of care based on
breast cancer national guidelines [69]. Healthcare pro-
fessionals attended sessions twice a year, where an anon-
ymous benchmark was presented for each hospital score
compared with the regional mean and the norm scores.
Another intervention [47] audited patients’ medical
records according to four agreed indicators. Information
from the audit forms was entered into a database, which
allowed individualized reports for each participating
clinician, providing detailed feedback about their prac-
tice, with comparisons across the group and against the
agreed criteria.



Page 7 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

129 ¢ J9NO PRISAIBP UONUDAISIU|

“SIRUIWSS JaUUIp 9 Ag paiuswa|d
-dns 219M SHISIA ‘||oM SE JJels Jay1o
9Y1 YUM paleys 2J9M S|elialew
uonuaAaid J9dued 15eaiq paseq
-39210 31 ‘paruasuod uedisAyd
QUL (U S7'6 ‘SbrINE) JoLG
24aM $123U0D Bul|Ie1Sp dIWapedy
2Wl} Jo pouad Jeak-z

© J9A0 S)ISIA Bul|Ie1ap dIwapede {

710z 40

PAIY1 11y 2Y3 Ul pRy sbunssw

Ul PISSNDSIP 9J9M 582 G7 ‘6007
JO PAILY ISE| SY1 Ul PRy sBunssw
Ul PaSSNOSIP 219M S9SeD 9¢ SUOIS
-sndsip [aued Aseurididsipninw Jo
sdnoib juelsip Ajjeiodws) om|.

‘syuafed Jaoued bujuiaduod
SUOISIDAP d1INadeIay) WiojU| 0}
‘sbunaaw yeis Areundidsipinnu

Bulnp pasn sem UoUSAIIUI BY |
(31 03 sS920R

paywijun pey sjeuolssajoid aied
-U3jeay) ad1oeid [ed1ul|D dupnos
4O 1ied se 3|gejieA. UOIUSAIDIU|

wiesl ydiesssy

5101e2NP3
Y3[eay [9A3] 5, J21Se|N OM|

w3sAs JaIndwod

wd1sAs JIndwod)

‘S|eLSlew Uuoieonps

Juaed pue SsiA 9d1Jo a1ed
Arewud ‘sbunssw yeis [eudsoy
Buowe yiuow ayi Jo uonsanb,
‘ydesbouowl Hg ‘bulue sjjixs
‘SI19119|SMaU uedIsAyd ‘sodua
-13jJu0d BuIpN|PUl UONEINPS Uepd
-1sAyd 01 yoeoidde poyrswininiy

(1duds [equan paiabiey e

pUE ‘s9|2114e DYRUSIDS ‘S[elialew
1und paubissp A|jeuoisssjoid
“37) s3930ed bulules|-}|as g

JO uond31ap AjJes 3y Joj saul|
-9pInb A121205 J9due) UedLISWY
2y buisn ‘Bujieap diwspede
‘UoNeINPS PaldalIp-UePIsAYd

‘plodal

1uaned d1uoid3|e [ed1H60j0dUO
Ue WOJj B1ep $9559208 YdIYm
‘Jadued 1seaiq 10oj sjodoloid
1uswiean bunusws|dul waisAs
110ddns uoisPap paseg-nigsy

payoea si jes| e "' ‘parsld
-WoD s uonebIA_U BY3 Uaym
papiroid aie SUOnepUSUILIODSI
onnadesayy pasajuad-jusned
paseq-aul[PpInD eU)d Juaned
Bunenueisul snyl pue suonsanb
Bunamsue ajiym aseq abpa
-|mou 3yl ybnoiy sazebiaeu
195N uepIsAyd sy ‘9311 uoIsidap
33 JO 1001 3y wioly buniels
‘9911 UOISDap

e se PalnIdNIIS 3seq aBpamou|
P3ZI[eUIO) B UO $31[31 W)SAS

3y “(3s3490URD) saulPpInb

|e20] 01 BuIpIodde J3dUED

15231Q SAISPAUL D11RISEISW-UOU
Jo ur_mrcm@mr_mrc QY1 ul suon
-epUSWIWIODaI dYydads-1usied
buipiroid ‘waisAs 1ioddns uols
-129p J21Ndwod paseg-aulepIing

‘Jap|o pue abe jo

S1E3A 0G USLIOM JOJ UONBUILIEXD
15e31q [e2IsAYd pue sjelis)el
Aydesbowwew aseaidul o]

suepisAyd uegin
paseg-AHuUNWIWOD Ul S[eliajl
Aydeibowulew aseainul of

Adeiayi Jo

sabels ay |je buunp syuaned

Dg 01 1uswieal) [edlpaw
jueAn(pe a1eudoidde poddns o)

"SIUSIUOD $HYD

JO 9bpajmouy| pue ssaualeme
uepisAyd buiseanul Ag ‘Buiiew
UOISID3P [eD1U1]D 1e-3Y3-JO-21els
1oddns 01 4syiey IoIneyaq dy
-ads e bunabirl 10U UOIUBAISIU|

‘leudsoy Ajunuwiwiod [ed0|

943 18 P3IDAIDP SeM UOIIUIAIIUI
941 JO 150W ‘s121uD 31ed Atewind
219m 13b1e1 3Y1 ybnoyy (vSN)
SIOA MON Ul $191U3D 318D Alewlld

(vSn)
YIOA MBN Ul AHUNWIWOD PIAISS
-19pUN Ul $191U3 218D Alewlid

“(Ajea)) o1us1] Jo
|eadsoH ‘1un AbojosuQ [es1paly

2ouel4 uj sjeydsoy uj

pauodal 1oN

payodal 10N

$50D 2INDOUO

falelglenilgYalelglenlle)

[8S] 1661 ‘010 sue]

[05] 900 "€ 33 ULIOD
uonjuaAi21Ul [puoibINPa IspINOId °q

[8t] ¥10T ‘e 12 43yd>]

[89-+9
'c—8¢€] "|e 19 pnenog ‘IssnoJas

wia3sAs 1joddns uois|2ap (21Ul paziiainduio) Y

yonw moy pue usym

papinoid oym

uondudsap uonuIAIU|

sbueyd

03 3y6nos uonuaAIRUI Y}
siolAeYaq/sjueUILIRIRd
|eob uonuanIau|

SI9YM  UOIUIAIIIUI DY) JO SWeU JaLg

ERIEIETES]
/1eak uonedijgnd/(s)ioyiny

192Ued 15B31q 10j SUOIRPUSIIOD3 3UllspInb yiim aduelidwod siapiacid aiedyijesy 1oddns 03 payiuapl SUOIUSAISIUL 33 JO SDlsIa1deIeYD T djqeL



Page 8 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

€002 Y2Ie—Aienuer

UoJssas |

(P93u 3N Jo/pue

saulPpING Buiuaa1ds Jadued 15eaiq
01 9DU3I3YPE JO [9A3] UOIIUSAIDIUI
-a1d sueisAyd yoes o1 buipiodde
palojiel) UoIssas buluel y z—|

'S661 Ul
2oe|d Bupiey ‘sbunsaw A|yiuopy

payiodas 10N

payodas 10N

(]IS UoNEDIUNWIWOD
pue uoneuliwexa 1seaiq [ea1uld
11941 9>uRYUR 01 suepisAyd ayy
0132eqpas) apiroid 01 paulely)

1uai1ed pazipiepuels pue
101e2NP3 3SINU [9A3] 54215

3115 J9dUeD dY1Dads ay)

10} 3[qIpa1d pue d|qeabpajmouy
4100 219M OYM ‘(131U3D 13dued

a1 Wou) s1dpes| uoluido (8307

“Jewloy Adod piey e

U1 's35160]05U0 UoIIeIpRI PUE D
-161Ns ‘[e2IPAW 31 01 PANQLISIP
A|9pIm 21am saullapinb ay] *Abo
-loyied pue ABojoduo [eibins
‘ABojoduUo UoneIpel PUE [eJIPaW
U| S93Ulel] puUe JJels papnjoul
SPUNOJ dY1 18 3dURPUALY
‘suonebnsaaul buibels Jo upne
2y1 Jo synsai bupiodal pue
'SaUI[dPING dD11DkId OLIBIUQ dI1eD
J3due) sy Bunybiybly ‘spunoi
[euonednps Aseuldidsipniniy

Bunssw Jejnbal e 1e s1s16
-0]02U0 J0j Bul|IeISP dIWSpedY

“abexded pajedelnnw
‘9AISUSYRIdWOD B Se PaIalo
SeM UONUSAIIUL JIND 3Y | Pasu
JWD uedisAyd o3 bulpiodde
300G oM Apnis-495 Jo/pue
weliboid buiuleny aduyjo-ul y z—|

‘Aba1eis uonejuawajdull

SIYY Ul PAPN|DUL SeM WISAS
plemai 1o Aijeusd oyidads oN
"90N10eid JI9Y3 Ul Wyl asn 01
pa103dxa a19m oym sueisAyd
Hupedidiied ayy | 01 1Uss auom
SOdD paiepljeA ayl ‘bunasw

SU1 ISR S39M OM ] SNSUISUOD
Jeuoifal e ure1go 03 sjeaidsoy
ay1 woly suepisAyd bunedidn
-led ayy ||e Aq paiepijeA Jo/pue
PaYIPOW ‘PAsSSNOSIP UL Sem
uoleuLojul ay] ‘paruasald a1am
S9dD 9Y) JO SUONISS JUBAS[DI
9Y3 21aym sbunssw ALpuopy

pawioyad
suonebnsaaul buibels A1essa
-J2UUn JO JaqUINU 343 NP3l O]

eluadonnau |1gay JO NSl %07 >
yum suswibas Adesayiowayd
J0J s10108) BulRINWNS AUOJOD D1)
-oejAydoid Asewnd Jo asn ayy 0}
uone|ai Ul uoiduosaid anoidw|

NEIEIE)]
Aydeibowuwew aseainul of

2oe(d Ul

SaullapING sy Inoge sbpsjmouy
suepisAyd buisealoul Ag adue

| duwiod ||eI9A0 9sealdul 01
J19Y1eJ INQ I0IARYSQ dY1dads
e bunebiel 10U UOUSAIRIU]

(epeueD)
0JUOJO] Ul J1UDD JadUEeD

(¥Sn) uoabuIysep ul so1uld
ABoj0dUO AUNWWIOD [euoibay

(vsn)
YJOAMSN Ul S211U3D a1ed Alewlid

OtO>>H®C Jaoued
YHODNO) duei] uf sjeddsoy

pauodal 1oN

pauodal 10N

payodal 10N

pauodal 10N

[65] 200 "[e 32 JSHIYMIW

[$S] 00T '[e 12 322qUazZIary

[£G] LOOT "[e 19 sueT

[€9] Z00T '[e 12 prenbod-Aey

yonw moy pue usym

papinoid oym

uondudsap uonuAAIRU|

abueyd

011ybnos uonuaniazul 3Y)
siolAeYaq/s)ueUILIRIRg
|eob uonuanIau|

219y  UOIUIAISIUI DY) JO SWeU JaLg

ERIEYETEY]
/1eak uonedijgnd/(s)ioyiny

(panunuod) g ajqey



Page 9 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

“BUO| Y- Sem 95IN0d 3y |
‘sLocut
papircid sem 3SIN0D BUIUO dY |

SEIVRIEELC)]
3yl Ag pasedaid 510D auljuQ

Jul> ul wesboud
241 dn 195 01 Papasu sjelslew
3U31 ||e papinoid Os|e 95IN0D 3y
‘dn-deim pue abieydsip sbeuew
pue ‘suoljeIapIsuod [e21sI60]
9|pueY ‘sasiDIaXa Wiopad 01
syuaiied a1eAlow ‘ssalboid syl
60| 01 moy uo syusied 1onisul
‘welbold 3s2I3X UOISSIS-1

2y1 yoea) ‘ewspaydwA| noge
siuaned 21ednps 1sidessy)
oneydwiA| payiniad e yum
91euIpJo0d ‘syuaned [enusiod
U931D5 ‘suepiuld> ABOjodUO wioly
S|P1I3J31 UIe1GO 01 MOY Bulpn|pul
weiboid Hgys aya buiuuni pue
dn BuMSs Jo $109dse ||e PaIaA0Dd
3y "(d0ge-yibuans/auijuo
/95IN02/W0>bululenasopy//dny
2)sgam bupnsuod pue bulures|
350[Y)) uoledNpPa HuINUNUOD
Adeisyy [edisAyd soy wioperd
aujjuo Jejndod e ybnoiyx
papiroid sem 35IN0d SUljUO 3y

SIOAIAINS J3DUED 158310 1O SUOIY
-UDAIIU| 3SIDIaX2 dARMI|IqeYI
Paseg-32UDPIAS JOAIIRP 0 MOY

1noqe abpajmouy aroidwi of

WSN 3y Ul
SOIUl|> uonelljigeysl ucwﬁmﬁﬁjo

(0avs)
190Ue)) I5ealg Jaye yibuans

SUOIUSAIIUI Y2DGPad) pup 1IpNY D

[ 020C ‘e 12 0D

yonw moy pue uaym

papinoad oym

uondudsap uonuanIdu|

abueyd

01 3y6nos uonuIAIAUI Y}
si01ARYDq/S)uRUIWIRIR]
|eob uonuaniu|

SI3YM UOIUIAIIIUI BY) JO SWeU Jalig

ESTEYETEY]
/1eak uonediqndy(s)ioyiny

(penunuod) zajqeL


http://klosetraining.com/course/online/strength-abc
http://klosetraining.com/course/online/strength-abc

Page 10 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

(1eak Jad sUOISSaS OM1) 90T O3
2007 WO1J PAISAI|SP UOIIUSAISIU|

dnoib Juswiean syy

Jo sbunaswi seinbai 1e pajussaid
21om dnoub uepIuld 3joyMm Y1
ssoude eiep pa1ebaibby eusild
paaibe ay1 1sutebe pue dnoib
3y} ssoude suosuedwod buipia
-oid ‘uepiulp buneddiped yoes
01%2eq Paj Sem ele( ‘sioledipul
1noj 03 Buipiodde (sp1odal
[e2IPaW UO pased) syuaned o)
papiroid aledyifesy Jo 1pny

8661 AINr o1 /661 Aepy wea) Yoieasay
‘saAleIUL JUSWRA0Id W]

1Ul O} pue A[93.4 I0W S} NSl
3y1 ssnosip 01 sjeuolssajoid

21pd Y3 parenwins sanbes|jod
122.1p Joj uoneiuasaid siy |
‘e11dsoy yoes Ulyim 231110
AB0J02UQ 343 01 UOIRWIOJUI
Jeuwyousqg oyl pajuasaid wes)
Aseundidsipninw ayj Jo Jaquuisw
©'800¢ PUe '£00Z ‘900¢ Ul ‘PloY
31 Ul $1U2dX3 Y1IM 10DS Wiou
343 J0 21035 UeaW [euolHal

SU) WOJJ pa1eiAsp Ales|d 1ey)
S910DS 101eDIpUl 9SOY1 passnosip
A||e1ausab sjeuoissajoid a1ed ay .
'9102S WIOU 3y} pue 2102s ueawl
|euoibal 8y} yim paleduwod
249M [eUdSOY Y2ea 10) 531005
JO1e2IPUIl 83U YDIyM Ul pajuasaid
SeM 3}JRWYDUSQ SNouwAuUouU. ue
‘SUoISsas bululen asayy buling
"Jeak e 92IM] SUOIssas bujulely
papuamne sjeuoissajoid aied

941 '900¢ PUe ‘SO0Z 00T Ul
‘aJouIBy1INS J01edIpUl Yoes

UO uoleulojul Ylewyduag
[euoiBal Yum 1odal usnum e
paAIzdal sjeudsoy ‘900z 1un
2007 Wouj 1eak yoe3 qusw
-anoidwl Ayjenb snonunuod

104 31242 12y-Apn1s-0Q-ue|d

91 UO paseq sem UonuUaAI21ul
3] 'saul[apINg [eUOEN Dg Uo
paseq aied Jo Aljenb bulnseaw
SI01eDIpUl 9dueWLIoad aulu

UO UONBULIOJUL YJewydusq
[euolbal Yim 1iodas UM

wiesl ydiesssy

J90UED
1seaiq 10 suoiepuswiodal
JUBWIea] UllRPING Inoge 36pa
-|MOUY PUB SSaUDIBME 958910U]

195ued 1sealq Yum Usuom
Joj Juswieai [ed1BINs pue $sa0
-oud disoubelp ay1 arcudul o)

eljesisny Ul
s32110e.d [EDIPaW pUE 311|108y

JUSWILaJ] J9DURD 15e3lg payodal 10N
spuejiayisN ay1 Jo
1ed uIR1SaMPpI dY3 Ul sjendsoH panodal 1oN

[£¥1 000C e 12 ye1D

[69] 1107 '[2 19 %2997

yanw moy pue usym papiaroad oym uondudsap uonuaAIdu|

abueyd

011ybnos uonuaniazul 3y}
siolARY3q/s)uRUILIDIRg
|eob uonuanIau|

2I9YM  UOIIUIAIIIUI DY) JO SWeU JaLg

ERIEIETEY]
/1eak uonedijgnd/(s)ioyiny

(panunuod) g ajqey



Page 11 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

'S1eaf G|

10} syyuow 9 AI9A3 pue auljRseq
1e pawoad a1am supne ey
661 01

€661 WOoij 9de|d Y00} UOIUSAIRIU| SI9UDIeasay

*3be1s (2.3 Je padnpoiul suon
-UDAID1U| SAISUDIUI 10W A|9AISSID
-oid yum ‘lennuanbas sem ubisap
UOIUSAIRIUI BY | SYIUOW 6 A|21eW

-Ixoidde paise| UolIUaAISIUI BY | SI9UDJeasay

'ssao0ud 10y ‘Apnis ‘oq ‘ueld,
SY) 21e11[1D8) U SUONUSAISIUI
1941 ubisap sisuonnoeid syy
padjay pue aonoeid yoea 1e

yauow Jad shep z 1sea| ye uads

J101€11|19R 92N2RId paules VY

SLauoW 6 ‘S|eualew

Bunp paJsAljsp uonusAISIU| 3y) padojsAsp sisydieasay

Apnis ay)

0 351n02 aY1 Inoybnoiyl snuoq
| 1583] 18 PaAIDI3I SIS (97 JO)
US31UaASS Ipne sad 67/ Jo
abeiane ue yum ‘aus 1ad 09z L $
010/5$ Woly pabuel sasnuog
“uos|edulo 40} 21025

apimue|d Se [|am Se ‘sainseaul ||e
SSOIDE 310D [e10] B PUE 3INSeIW
BUIUS310S DB UO S310IS SIS B
pa1uaWnOOop suodal yoeqpas «
‘s1owloylad ,poob, J0j sasnuUoq
|epueUy pue sauljRpInb bul
-U23I0s J20ued Ylim MUCE_QC\_OU
Buipiebal sispinoid aied Arewud
0132eqPad) [ENUUE-IWIS

“USWIOM 3U 10 UOISSas Bul|as
-uno> auoydajal Jauq e pue
‘UsWwom 01 pajiew HuluaaIds

pue Hg Uo S[elis1ew [euoieINps
US11LIM {(USWOM ISpI|O 40§
Aydeibowwew ul sanssi uo
uoeWIOJUI) UOEINPS Japiroid
‘U0 Pa3SISU0D UohUaAISIUl oY |
‘lopow abueyd

JO sabe1S 10 [eDN12I03LISURI] SY)
pue |9po Ja1jog YljesH s|opow

[BD112103) OM] UO Paseq Sem

weiboid uonuarIaul Y|

'sBumISs [enpIAIpUl IS

JO SJulensuod 9dnoeld 9y 1y 01
K1eSS223U SE Wayl Ajlpow 0} 1o
sa1691es Jejdwaxe payiusp!
9yl W04 (JOU JO) 9500UD 0) 23l
alam sadndeld ‘woddns Abojou
-UD3) UONeWIOJUI PUe ‘I01e)|1D8)
92110e4d B JO S3DIAISS ‘DIn1esal|
[B2IP3W Y1 WO} UONeULIOJUI
pue sajdipund Jejdwsxe jo
Buijie1sp diwspede yoeqpas)
Ppue 1pne papn|pul yaIym ‘uoi
-UsAJS1Ul JUsUOdwodn N

05 Jar0 uswom buowe Aydel
-Bowwew bulusaIds asealdul o)

G9 J2A0 UsWOM Buowle s|eliajal
Aydesbowwew aseaidul o]

0Ot J9AO USWOM Ul S[eliajal
Aydesbowwew aseaidul o]

(vsn) eydjep
-e|lyd ur saondeid a1ed Alewlid

(vsn) eutjosed
YHoN Ui sednoeid aied Alewld

(vsn) ewoy
BP0 Ul s9dnoeld a1ed Alewlid

pauodal 10N

pauodal 10N

payiodal 1oN

[#G] 8661 ‘|e 12 urW||IH

[09] 5007 '[e 32 sUNRIYIIN

[£€]800¢ ‘e 12 Adsy
suoiuaniul pajadoiiiniy d

yonw moy pue uaym papiaoad oym

uondudsap uonuanIdu|

abueyd

01 3y6nos uonuIAIAUI Y}
si01ARYDq/S)uRUIWIRIR]
|eob uonuaniu|

SI3YM UOIUIAIIIUI BY) JO SWeU Jalig

ESTEYETEY]
/1eak uonediqndy(s)ioyiny

(penunuod) zajqeL



Page 12 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

010z ul 2onoeid
|edIul|D dunNoI Jo 1ied se asn sy
10} a|ge|leAe awiedaq seAldalld

‘(2181 [ed1z)21 %05

e 10} 0G$ ") pouad Jpne yoea
buunp pausyal abeiuadiad ayy uo
paseq 23y :2AnUIDUI [eIDURUIY
‘Ausrienb juss

s110daJ 32egPad) INOJ HDeqPID
UOISSaS SUO :UoNeINP3

ye1s Adessyy

pue s1sAyd pue ‘s3sinu ‘s1sLIsW
-150p ‘sueldIsAyd Jo paisisuod
1841 931U WW0D BuBIop

.CO.F:QO SNSUasUOd pue

M3IASJ-193d 10 SIN0IUOD Jusned

pue UOI1I3|3S SADIIP DY)
pajuasaid suepisAyd Bunean
341 UIRIsym 'pa1ninsul 21am
SpuUNoJ BuLINOIUOD 9ANDadSOld
‘pRruswWR|d W] 2I9M SUOISIDIP
JUSWIea.] 9pIND 01 SIAIdAIIP
|BDIUID PISE-2DUIPIAS

pue USALIP-SNSUSSUOD dAI4

'sao12eid 2y} ul ueIsAyd yoea
01 Pa|lew a13M 1ey) SLeYd OM1
Ul papiroid sem yoeqpasy pazl
-[enpIAIPU| SpIEMSI AIRISUOW
U401 pue asn Aydeisbowwiew
1NOGe %DegpPaa) UoSLedwod
-199d :spJemai 3oeqpasd -
‘suons|dwod pue

s|es1aa1 Aydesbowwew aaiyy
Buipiodal Joy sadeds yum adeys
152314 D11RWSYDS B Ul SIS
1Jeyd aiam sand dyads Aydel
-bowwew jo A>edyys ayi pue

USWOM JSP|0 BuOWe Y51 J9oued

15e31q aziseydwa 01 UIsoyd
‘SWOOJ JuaUIIeai] 1o Buriem
10} papiroid si2150d siem sand
[BJ2USD) “[elS1eW [eUOIIeINPS
9yl pajuawajddns sand Jo
SPUIY OM] :JUSWIadURYUS 3N «
asn Aydel

-Howwew pue Juswabeinodud
uenIsAyd usamiaq diysuone|ai
3y) pue ‘sbe pue Jadued 1seaiq
JO uoneosse buos ay1 ‘uon
-ejndod sy Ul USWOM J3p|O JO
Jaquinu buist ayy aouspidul
125Ued 15e31q [e2L0ISIY Bul
-1eJ1SN||1 S14eYD JO UOISSNOSIP

(pazijnispun

SeM UDIUM) Uopelpedl 15ealq
Jo uoneuonoelodAy Jo uon
-299s asn Jadoid ay1 poddng

sueIsAyd a1ed Arewnd Aq sjel

VSN ul sjeydson paviodailoN

(¥SN) snasnyessely

[6v] 810C e 12 oqI9

‘(S918p JB3|DUN) UONUSAIDIUI 1k | S19YDJeasay papn[DUl :uoIeINPa UBPDISAYd «  -Jofa) Aydesbowwlew Buiseanu) ul sadpoeid a1ed Atewnd ‘|jews pauodal 10N [1S] /661 ‘|8 39 Apei
abueyd
011ybnos uonuaniazul 3y}
SI0lARYDq/SIUBUIWIRISQ ERIEIETEY]
yonw moy pue usym papiaoid oym uondudsap uonusAISIU| |eob uonuaAIu| 2J3YM  UONUSAIIUI AY) JO dweu Jaug /1eak uonedijgnd/(s)royiny

(panunuod) g ajqey



Page 13 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

99W DAIIND3SUOD
1IN0J :S3IANIE [2UONBINPT »
‘9661 PUe £661

U29M13g {DBCPI3) pUB 1PNy -

£107 Arenuer pue 910z 1290120
Ul PRISAIISP ORGP} PUB IPNY
910z aunf

Bujuuibaq sjeAlul yiuou-g 1e
PRISAI[SP UONEINPS JSPIAOI *

Slaydleasay

19YD1easal dIWap

-ede Aq 30BqPI3) pUR 1IPNY
“Jojebnsaaul [edpund

9U1 PuUB JUspn3s [edIpawl B
‘Buiuten-ur-uapisal [ed16ins Aq
PRISAI|9P UOIEINPS JSPIAOI] +

P3SSNISIP UM
9oueles|d apou ydwi| Alejjixe
a1enbape Jo aduenodwi ayy
pue Adesatpoipes Jo Buipusnbas
‘Adelayiowayp Jo Aisusiul asop
241 uo pouad 1ey1 Ul 3|ge|iene
2UIRd3q ey} 21njeisl| 1uey
-Jodwl :SaNIAIIDe [euonedNp «
sbuneaw dnoib 1odued

15310 93141 Bunp ‘suoieus
-saud |eJo Jo ybnouyy pasanlpp
sem Buisop pue buiwiy ‘uon
-ensiulupe Adelsyiowsyd ayy
JO 3duPWIOMSd Y] UO 3oeqpPas)
pa1eadal deqpas) pue 1pny -

*SP40D3J [eDIPAW DIUOIIDD|S
3Y1 Ul s13e Jo uoneluswa|duw|
:ABojouyda) UoIRWIOJUI Y)[eaH «
'syuRINeISA)

[B20] 01 S312Y 12D Y16 UM
9oueldwod aulRpInb ybiy Joy
WIAY1 pAeM3] 0) PASSNISIP Sem
ueld e ‘siopiroid aziAnuadul pue
PJeMSI O] :S9AIUSDUI [PIDURUI +
Japinoid

11941 yum buibew pue bunssy
qge| ssndsjp 03 pabeinodua

9q p|nom swuaied 959yl u|
‘Juswiulodde [eniul syl 1e
uonesnpa Juaiied I0j paleald
24aM SaulapInb a1 uo uon
-ewlojul bujueIuOD S193Ys 108)
UOI1RWIOJU| :UOIIRINPS JUBlied
*S1Pald uoesNpa [edipaw bul
-NuUOD Joj AJilenb pjnom 1eyy
suofsanb dy15ads :uonesyIa) «
*S1I9410 0} paledwod adUrULIO)
-1ad Jspiroid Bulisplo [enpiAipul
Buisopsip Aq saapuaiie pieoq
Jowiny pue siapiaoid 01 Aouased
-suely [Ny yum (Buppiewyousq)
suosiiedwod aduewliofad

J123d 340eqPa3) puR UPNY

"P211D 21em BUNS3 J0) saUl|
-5pInb Jadued 1sea1q Ul sabueyd
2I9YM ‘S|eAIRIUI YIUOW-T 1P
paJaAllsp a1aM suolelussald
1UI0412MOd :U011eINPS JSPIAOI]

syuaiied

J9DURD ISeaIq aAIsod-apou
|esnedouswaid 1oy suljapinb
e 0] BulpiodOe JusWILIL JO
uoisinoid ay1 poddns o] «

siuaned Jedued 1sealq A|ies 1o}
Bunss1 A101eI0ge| 95e2109p O

(spuepaYIaN)
211U JadueD) aAlsuayald

-wo)) ay1 Jo ued sjendsoH panodal 10N

(vSn) siendsoy feini g
pue sojulpd jeuolbal og buipnpul
‘UOI1BPUNO [BDIPIA USSI9PUND)
pauodal 10N

[291 700 '|e 13 19buBASHO

[eslgloz eI IH

yonw moy pue usym

papinoid oym

uondudsap uonuAAIRIU|

abueyd

011ybnos uonuaniazul 3Y)
siolAeY3q/s)uRUILIRIRg
|eob uonuanIau|

219y  UOIUIAIIIUI DY) JO SWeU JaLg

ERIEIETEY]
/1eak uonedijgnd/(s)ioyiny

(panunuod) g ajqey



Page 14 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

SIUID 0}
pajiew a19m A121205 Jadue)
uedlaWY pue a1N1su| Iadue)
[PUONEN 3} WO 3|qje|IeAR
Bujuaa1s 192ued 15831q 1IN0
S|eLIS1eW UOIeINPa Juslied
siapinoid yum sanssi buluaaios
SSNDSIP 01 uswom dwoid 01
paubissp alem sia1sod ay |
‘Ae|dsip 01 dnoib uonusAlIUl
243 Ul S21U1)D 3y} 01 papiaoid
2J9M "UOIIBULIOJUI SUIBS S} YlIM
SpJed 9zI5-19¥20d pajeulwe| yum
Buole ‘swelbowuiew HBujuaaIds
aulnoJ Jo esuenodwl ayl pue
3gD Inoge siujod Aoy bunuasaid
s1a350d JO 5195 oM ‘sweibow
-Wew buiusaids jo sduenodwl
2y1 pue 3gD 1noge suuiod Ay
Bunuasaid spied pue $121504 +
“uonelljigeysi pue

‘Jusuiieal) ‘sisoubelp ‘Hulusaids
J3DUeD 15P31C INOGR UONPULIOJUL
1531e| 33 papiroid Asy |

‘24ed Atewnd uj sjeuoissajoid
21e2U1[e3Y ASNQ J0) JUBAS[D)
A|jed1ul> pue peas 01 Ases sem
1eY) 1WIOJ B Ul SI91S|SMaU

1Noj [spoy1aw HuluIds INoge
SI9pIACId WIOjUI O] SISNS|SMSN
|9pOW e S Jasiay

Buisn 390 yoeay pue 21035 01
OlJeuUads [ed1uld JejnonJed e

Ul paulel} uewom Ae| e sem
1uaned pazIpIepURlS HDeqpPa3)
12311p AQ pamo||o) sduewoad
S1apinoid piodal pue 9AIISCO 01
syuaned pazipiepuels Jo s +

8661 2Un(—9661 Aoy uiea} ydieasay

(Bulu3.12s Jo JUsWLbeINOdUD
anoidull 03 96pajmouy sjeuots
-s9j0ud a1edyyjeay buiseainul)
USWOM J3P|O puB ‘UedLRWY
uedLy ‘9UWodul-mo| buowe bul
-U9312$ JadUeD 15eaiq 35eaidul O]

(evsn)

sesuedly Ul sD1UlD 21ed Alewlid payodal 10N

[9%] €00 '[e 35 uewaj0)

yonw moy pue uaym papiaoad oym uondudsap uonuaAIAu|

abueyd

01 3y6nos uonudAIAUI Y}
si01ARYDq/S)uRUIWIRIR]
|eob uonuanIu|

3I9YM UOIUIAIIIUI BY) JO SWeU Jalig

ESTEYETEY]
/1eak uonediqndy(s)ioyiny

(penunuod) zajqeL



Page 15 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

€10z 3snbne 01 £ 0g Joquiaidag

sleak ¢z A1ana welbowwew

© 9|NPaYPs /05 pabe uswom
1Y) SPUSWIWIOD3) DHJ41D 1eyy
Bunybiybly [eusiew [euoned
-npa paiud anopuey jualied
Awoida1sew pue ‘Asdoiq
‘sanisod asje} buipnppul dnoib
abe yoea Ul buluaI0s JO SW0D
-1n0 Jo uoneluasaldal jeuoidid
e sopnpoul 1| -abe Jo sieak 17/-0/
pue '69-05 ‘67 pue Oy Usamiag
USWIOM JOJ 192UBD 1583.q JO SYSI
2Y) pue s1yausq Huigdssp 1IN0
-puBY JUBJ3Bd INOPURY JUBIEd *
Aydesbowwew

3l s|enplAlpul sapInb wyioble
UM [BLIS1eW [PUOIIEINPS
pajund nopuey usaned -

pte

uolsIdap wusned ,jaw J0j a3i0yd
1ybu ay1 s1 1oym—buiuaaids
122UD2 JSD21q, INOPURY JUlIEd +
SaNss|

Bujusa10s Jsdued 15e31q pUNOIe
uolssnosip ualied Joj sa1ba1ens
Hupiojdxa ‘suepiulp 01 parabiel
:09PIA BUIJUO J2DURD I5ealg
(sue

0} pa1abiey [elS1eW [PUOIEINPS
pajuld) swexa-|as 1sealq

pue SWexa 15ealq [ed1ul]d 10}
SUOePUSWLIODI BUIUSIDS »
(suepiul> 01 parsbiel [eusiew
Jeuonesnpa pajuld) Aydeibow
-Wew Y1Im J2oUed 1sealq oy
SUOIBPUSWWO0I3Y BUIUSIOS -
U1|eaH SANUA3I{ UO 22104 sue|
%S| Ue|peue)) /sIaydieasay pue syualied Joj s|oo] | JO 135

suepIsAyd a1ed Arewnd Aq sjel
-13J21 Aydeibowwew buiseanu|

epeue) ul sadideld a1ed Alewiid panodai JoN

SUOIUDAIRIUI JO SadA1 1aYI0 T

[9€] 8107 '[e 12 UOSWIY

yonw moy pue uaym

papiaoad oym uondudsap uonuanIdu|

abueyd

01 3y6nos uonuIAIAUI Y}
si01ARYDq/S)uRUIWIRIR]
|eob uonuaniu|

SI3YM UOIUIAIIIUI BY) JO SWeU Jalig

ESTEYETEY]
/1eak uonediqndy(s)ioyiny

(penunuod) zajqeL



Page 16 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

919|dwod 01 UlW 67
Aj@1ewixoidde sayjey a112ubl
4oe3 'syluow Qg Jo pouad e
190 SPUNOI 9 10} SYIUOW
K19A9 saaubIA 7 pa1a|dwod
SI9PIAOIJ "SPJeMUO €107 YdIew

104 :O.,HMN_CmO_O oled aufinol Jo
1ed se g6 Ul 3|ge|leAR suiedaq
weiboid swoy [ed1paul siy |

(sypuow 9 buunp
9|ge|IeAR WISAS) 986 | JOQUISAON

J92UeD 15e3Iq Pa123dsns 1o
192U 1S5e3Iq J0J JUdNed djewa)
pale|nuwlis e a1en|eAs o1 Japiaoid
aU3 paiinbal 1eyy sased Juaiayip

71 JO Pa1sISu0d sanaubin 9y
'SUOISIDIP 9)eWd 01 SUeIDIUID Xse
pue SoLeuads Jualied a1e|Nwis
1043 sanaubin pazusindwod

SI8UDIeasay saj3aubiA paziiaindwio)

“UOI1BUIPIO0D 31D Jo) SJUdWAed
yauow Jad saquiaw Jad a4
Ylomiau auyy pue siopiaoid

11941 pUe ‘Swoy [es1paw DNDD
© 01Ul P3||0JUS 2Je 2181S SYL
1NoybNoIY1 SHI0MISU DNDD YL
4O 2UO JO slagqwidw ale siapiroid
950ym s1uaned pledIipsy “ple
-21pay Aq painsul suoliejndod
9|geIaUINA Ul JuSWSbRURPW 358D
24ed Asewnd 2oueyus 01 weib
-01d 3WOY [e2IPSW SAIIRAOUU|

WISAS yijeaH wpiboid awoy pr1papy

*SUSIA JUSNb

-350NS 10} UOIIDS SIUWWIOD
SY3 Ul Japuiwal ay) parepdn
AJ[ed1IeWOINe 95egRIEP 9y} OlUl
welbowwew pasapio-uepisAyd
e Bulaiug,; ;weibowwew
15€|, SE Pa1sl| Sem UOIIeIoU a1
‘3seqelep Wioj 191UNodUd 3y} Ul
PJ023J UO Sem Wielbouwwew ou
4110 21ep Weibowwewl ise|,
se pajuLd Sem UORWIOMI SIY |
“JISIA 4283 JO) WIOJ J21UNOdUD
34} JO UOJID3S SIUSWIWOD By} U}
paAe|dsip sem aseqeiep ay3 ol
P3J31US pUe PaJap.Io Weibow
-Wew 15e| a3 JO 31ep ay |
‘swesbowiwew Jo buliaplo 1oy
WR1SAS 432N J21NdUWO0d0IIN

wa3sAs JaIndwod S1apujwial 19pINoid

sAemyied [edjuld> 01 aduIaYpe
JO s9bU3|[eYD B3 SWODIN0 O]

‘SIOAIAINS
J31ued 1sealq buowe aied
dn-mo||0j JuepIOdUOI-3ullspIND
Jo uorsinoid syl uoddns o]

sueIsAyd a1ed Arewnd Aq sjel
-19J21 Aydeibowwew buisealou|

(VSN 433u8D) J22UBD NYOW pavodai 10N 1951 510Z "2 19 [eqny

weibold (ONDD) euljoled

VSN 943 Ul sad1oeid a1ed Alewlild UHON JO 210 Ajunuiwiod) [0/] £10T ‘[ 12 J9129UM

VS @Y1 Ul sadnoeid aled Arewlid panodal 10N [St] 6861 ‘[e 32 SiaquieyD)

yanw moy pue usym

papinoad oym uondudsap uonuAAIRU|

abueyd

011ybnos uonuaniazul 3y}
siolARY3q/s)uRUILIDIRg
|eob uonuanIau|

ErIVEIEIEN]

2I9YM  UOIIUIAIIIUI DY) JO SWeU JaLg /1eak uonesignd,(s)ioyiny

(panunuod) g ajqey



Page 17 of 24

17

(2023) 18

jon Science

-Cabello et al. Implementat

icci

R

D DdD ‘uoledNpa [ed1paw Buinuiuo) FD ‘swaisAs 1oddns uoisidap pazuaindwod S

+007 dUN(—E¢007 Arenuer w3sAs JaIndwod

| LOZ Ul 91N1ASU| Jawwng
epeue) |3 a1 1e shep aa1yx
J9AO0 SN XIS 19W SIaqUISW
K1 n2ej OM] Se ||am Se sjuapnis
Jo dnoib |euoissajoidisiul ue
Aq padojansp uonuaAIU|

(paauswajdw 1ou Ing paubissp
uonuaAlul) a|qedijdde JoN

“SUeIDIUID 01 %deq
P23} 2I3M SINS3I AU | 'SUOIIDE JO
195 pauyepaid e yum uepisAyd
e Aq pawiolad suonoe [esju
21edwod 01 WS1sAs parewony

wajsAs buinbiiid [po1payy

(sduizebew

‘sdnoib uolisidap uaned
2ula1ul ybnoayy) siusied

01 pa1abie) sple uoisia( «
(saulapIinb mau Bundayal) -
SWR1sAs

A1Us-19p.0 J2Indwiod 5|00y
S@D Se UINs 5|00 24eD-JO-1Ul0d +
sisbeuew

suepIsAyd 01 patabiel 1uaAd
UOeINPA [DIPAW SNONUIIUOD) +
:papnpoul pue

‘s;usned pue sispinold palebiel
SIOM3WIRL) S JO 35N 31 WOl
nsai Aba1ens parsabbns sy
*sBuas auedyyeay

ul (sauljapinb) abpajmouy siyy
Juswa|dwi 01 ABa3eNS B JO JUSW
-dojanap ay1 apinb o seseyd
3[2A2 UOIDE USASS HIOMIWE)
uoNdY 01 3BpsMmouY ay1 uo
paseq ABajens uonejsuen
obpa|mouy| paielbaiul
uojjuaAId}ul U}

-psup.) abpajmouy| paypibaju|

b

sauljPpInb
[B2IUI JSDUBD 1SBRIC YIM
2ouel|dwod |[eJaA0 anoidwl Of

saullepInb
BuUjU3.s JadUED Ise3Iq
2y1 Jo axeidn ay) 21e|10e4

(SpUBRUIBN) 21USD

122U aAsuayaldwiod yaIng panodal 10N

pajuswajdu] 0N payiodal 10N

[¢5] 6007 '[e 3310019

[19] €102 ‘e 19 22unpy

yonw moy pue uaym papinoad oym

uondudsap uonuaAIdu|

abueyd

01 3ybnos uonuaAlalul By}
Si0lARYDq/SIUBUIWIRISQ
|eob uonuaniRy|

SJ3YM UOIUSAIIUI 3Y) JO dweU Jauig

ERIEIETEY
/1eak uonedijgnd/(s)ioyiny

(PanunUOd) Z 3jqey



Ricci-Cabello et al. Implementation Science (2023) 18:17

Other types of single component interventions

Five studies described other strategies to promote com-
pliance with breast cancer CPGs [45, 49, 52, 56, 61, 70].
One intervention consisted on a microcomputer tickler
system on the ordering of mammograms [45]. The sys-
tem displayed the date of the last mammogram ordered
in the “comments” section of the encounter form for each
visit. An intervention to support compliance with CPGs
follow up recommendations in low-income breast can-
cer survivors [70] consisted in the implementation of a
medical home program to support primary care case
management. Providers and networks participating in
this program received a payment per eligible patient per
month for care coordination. Another intervention con-
sisted in the implementation of new clinical pathways
supplemented by clinical vignettes [56]. Another inter-
vention consisted in an integrated knowledge translation
strategy to be used by guideline developers to improve
the uptake of their new CPGs on breast cancer screen-
ing [61]. This integrated knowledge translation strategy
was based on the Knowledge to Action Framework [73],
and involved the identification of barriers to knowledge
use. An intervention to support compliance with the
Dutch breast cancer guideline [52] consisted of a medical
critiquing system (computational method for critiquing
clinical actions performed by physicians). The system
aimed at providing useful feedback by finding differences
between the actual actions and a set of ‘ideal” actions as
described by a CPG.

Multifaceted interventions

We identified nine multifaceted interventions [36, 37,
46, 49, 51, 53, 54, 60, 62]. One intervention to increase
compliance with mammography screening [37] consisted
of (i) audit results and a comparison with the network
benchmark; (ii) academic detailing of exemplar princi-
ples and information from the medical literature; (iii)
services of a practice facilitator for 9 months who helped
the practitioners design their interventions and facili-
tate “Plan, Do, Study, Act” processes; and iv) informa-
tion technology support. In another intervention [60] to
increase screening mammography, primary care provid-
ers received (i) a fact sheet providing current informa-
tion on screening mammography for older women; (ii)
telephone follow-up of any questions, and; (iii) copies of
a simply written pamphlet on mammography that they
could distribute to patients. Another intervention [54]
consisted of biannual feedback to primary care provid-
ers regarding compliance with cancer screening CPGs
and financial bonuses for “good” performers. Feedback
reports documented a site’s scores on each screening
measure and a total score across all measures, as well as
plan-wide scores for comparison. Another intervention
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[51] consisted of an educational intervention accompa-
nied by cue enhancement using mammography chart
stickers, and by feedback and token rewards. Another
intervention [46] included (i) use of standardized patients
to observe and record healthcare professionals’ perfor-
mance followed by direct feedback; (ii) newsletters to
inform healthcare providers about screening methods;
(iii) posters and cards presenting key points about CBE
and the importance of routine screening mammograms,
and; (iv) patient education materials. An intervention to
improve compliance with new CPGs by the American
Society for Radiation Oncology (ASTRO) on the proper
use of hypofractionation [49] consisted in implement-
ing five consensus-driven and evidence-based clinical
directives to guide adjuvant radiation therapy for breast
cancer. Prospective contouring rounds were instituted,
wherein the treating physicians presented their directive
selection and patient contours for peer-review and con-
sensus opinion. Another intervention combined audit
and feedback and education to providers to increase
compliance with breast cancer treatment guidelines [62].
Repeated feedback on the performance of the chemo-
therapy administration, timing and dosing were given
to the participants. The feedback consisted of a demon-
stration of variation in performance between the differ-
ent hospitals and the region as a whole. The educational
component consisted in four consecutive sessions of dis-
cussion about relevant literature that became available
in that period regarding chemotherapy dose intensity,
sequencing of radiotherapy and the importance of ade-
quate axillary lymph node clearance.

An intervention to promote compliance with new
National Comprehensive Cancer Network guidelines
from routine testing to omission of ordering complete
blood cell count and liver function tests in patients with
early breast cancer [53] involved (i) provision of educa-
tional materials; (ii) audit and feedback; (iii) certifica-
tion; (iv) patient education; (v) financial incentives and
(vi) implementation of alerts in the electronic medical
records. Another intervention to promote breast cancer
screening CPGs [36] included (i) printed educational
materials with the recommendations for breast cancer
mammography, (ii) printed educational materials with
CPGs recommendations for clinical breast exams and
breast self-exams, and (iii) video (12 min) directed at
clinicians, exploring strategies for patient discussion
around breast cancer screening issues.

Risk of bias

The risk of bias was judged as low in five studies [45,
53, 54, 59, 70], moderate in ten [36, 37, 42, 44, 47, 56—
58, 62, 63], and high in five [46, 49, 50, 55, 65]. In four
studies [51, 52, 60, 69] the risk of bias was unclear since
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there was not enough information available to determine
potential biases. We did not assess risk of bias for case
studies, due to the lack of appropriate tools available. A
detailed description of the risk of bias of the included
studies, excluding case studies, is available in Additional
file 3.

Impact of the interventions

Six RCTs [37, 45, 50, 51, 54, 60] and four controlled
before-after studies [50, 57, 58, 63] examined the effec-
tiveness of four provider educational interventions, one
intervention based on the use of provider reminders, and
five multifaceted interventions. In nine of these interven-
tions (90%), the ultimate goal was to improve compliance
with breast cancer screening guidelines. Compliance was
uniformly measured in terms of mammography rates
(e.g., proportion of eligible women undergoing a mam-
mography screening for breast cancer). Except one mul-
tifaceted intervention [54], the interventions consistently
showed relevant beneficial effects (Fig. 2).

Impact of educational interventions

Four studies evaluated the effectiveness of educational
interventions targeted to healthcare providers [50, 57,
58, 63]. A randomized controlled trial showed that
the intervention improved recommendation of mam-
mography (odds ratio (OR) 1.85, 95% CI 1.25-2.74)
and clinical breast examination (OR 2.13, 95% CI
1.31-3.46) in female patients aged 40 and over [50].

58%
55%

48%
36%
27%
9
23% 21%
12%

Lane etal., 1991 Gorin et al., 2006 Ray-Coquard et al., Chambers et al.,
2002 1989

Provider
reminders

Provider educational intervention

Before implementing the intervention

Aspy et al., 2008 Grady et al., 1997 Michielutte et al.,
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One controlled before-after study showed significant
(p < 0.05) improvements in providers’ knowledge, atti-
tudes and self-efficacy towards the new CPG screen-
ing recommendations [57], whereas another controlled
before-after study reported a significant improvement
in the number of reported mammography referrals of
asymptomatic women aged 50 to 75 years in the inter-
vention group but not in the control group [58]. A
controlled before-after study observed an improved
compliance to diagnostic and treatment CPG recom-
mendations in the intervention group (from 12% before
the intervention to 36% post-intervention; P < 0.001),
whereas no significant improvements were observed in
the control group [63].

Impact of provider reminders

A randomized controlled trial [45] showed that
a microcomputer-generated reminder system for
ordering mammograms improved compliance with
mammography guidelines: 27% (170/639) in the
intervention vs 21% (128/623) in the control group
(OR = 1.40 (95%CI = 1.01 to 1.82); p = 0.011) after
6 months follow-up.

Impact of multifaceted interventions

Five studies examined the impact of multifaceted inter-
ventions. A randomized controlled trial observed that, in
comparison with usual care, a multifaceted intervention

100%
90%
80%
70%

60%
53% 54%
50%
47% 50%

36% 40%
33%

30%
23% 24%

20%

0%
Hillman et al.,
2005 1998

Multifaceted interventions

B After implementing the intervention

Fig. 2 Compliance rate with guideline recommendations before and after the implementation of the identified interventions
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(including audit and feedback; provider education; infor-
mation technology support) increased the proportion
of women offered a mammogram (38% vs 53%), and the
proportion of women with a recorded mammogram (35%
vs 52%) [37]. Another trial observed that a multifaceted
intervention (comprising provider education and patient
education through pamphlets), did not improve compli-
ance with screening mammography guidelines in the
overall sample, but produced significant improvements
in specific vulnerable subgroups (elderly, lower educa-
tional attainment, black ethnicity and with no private
insurance) [60]. A randomized controlled trial observed
that a multifaceted intervention (audit and feedback plus
financial incentives) doubled screening rates both in the
intervention and control groups, with no statistically sig-
nificant differences observed between groups [54]. A trial
examining a multifaceted intervention (provider educa-
tion, cue enhancement plus feedback, and token rewards)
observed that mammography compliance rates signifi-
cantly improved (p < 0.05) in the intervention (62.8%) in
comparison with the control (49.0%) group [51]. A con-
trolled before-after study observed that a multifaceted
intervention (including audit and feedback, patient and
professional education) improved the demonstration of
breast cancer screening, with significantly more women
older than 50 receiving mammograms in the intervention
than in the comparison group [46].

Certainty of evidence

The results from the assessment of the certainty of evi-
dence concerning the impact of the interventions on
compliance with breast cancer CPGs is available in
Additional file 5. Based on GRADE criteria, we rated the
certainty of evidence as “low” for the four educational
interventions targeting healthcare providers. This was
due to very serious risk of bias, for which we downgraded
the level of evidence two levels. For the only intervention
identified consisting in a reminder system for healthcare
providers, we rated the certainty of evidence as “moder-
ate” (downgrading one level due to serious indirectness).
For the five multifaceted interventions, we rated the evi-
dence as “low’; due to serious risk of bias, and serious
inconsistency.

Discussion

Main findings

In this systematic review, we identified 35 studies
describing and evaluating the impact of interventions to
support clinician compliance with breast cancer CPGs.
We described a range of different types of interventions
to support adherence of healthcare professionals to
breast cancer CPGs. We observed that there is low qual-
ity evidence that educational interventions targeted at
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healthcare professionals may improve compliance with
recommendations concerning breast cancer screening,
diagnosis and treatment. There is moderate quality of evi-
dence that reminder systems for healthcare professionals
improve compliance with recommendations concerning
breast cancer screening. There is low quality of evidence
that multifaceted interventions may improve compliance
with recommendations concerning breast cancer screen-
ing. The effectiveness of the remaining types of inter-
ventions identified is uncertain, given the study designs
available (e.g., cross-sectional, uncontrolled before-after
or case studies). There is very limited data on the costs of
implementing these interventions.

Strengths and limitations

The main strength of this systematic review is that it
addressed a highly relevant question, and provided much
needed evidence to help improve providers’ compliance
with breast cancer guidelines globally. An additional
strength is that, contrary to previous systematic reviews,
ours was not limited to experimental studies. By includ-
ing observational, and qualitative and mixed-methods
studies, we were able to provide a richer characterization
of the available interventions.

This review has several limitations. First, we restricted
the bibliographic searches to peer-reviewed publications
in English language only. This may have resulted in failing
to identify additional relevant data that could have fur-
ther informed our assessments of the available evidence.
However, we think that the impact of this limitation
is likely to be small, as suggested by a recent meta-epi-
demiologic study [74]. Second, the heterogeneity of the
reporting of outcome data made meta-analysis not fea-
sible. Third, the heterogeneity in outcomes and the large
number of strategies used across studies precluded us
to determine the unique influence of each strategy on a
given outcome.

Our results in the context of previous research

An important finding of our review is that most of the
included studies showed that the interventions were
effective in improving compliance to CPGs. This is in
line with findings from previous, non-condition-specific
reviews, which concluded that guideline dissemination
and implementation strategies are likely to be efficient
[75, 76].

A large proportion of the studies included in our review
examined the impact of Computerized Decision Support
Systems (CDSS). Previous systematic reviews observed
that CDSS significantly improve clinical practice [77, 78].
In our review, the evidence about CDSS was only avail-
able from observational, uncontrolled studies, and was
restricted to two tools in France and Italy in the hospital
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setting. New studies evaluating other CDSS, and in other
settings and countries, are therefore needed.

There is substantial evidence from non-condition spe-
cific research that audit and feedback interventions can
effectively improve quality of care [79]. A recent system-
atic review [80] examining the effectiveness of cancer (all
types) guideline implementation strategies showed that
providing feedback on CPG compliance was associated
with positive significant changes in patient outcomes.
More research is needed about the impact of audit and
feedback interventions on the compliance with breast
cancer CPGs.

Educational interventions targeted to providers (both
in isolation and in combination with other interven-
tions) have shown to improve outcomes in patients
with cancer [80]. Despite the low certainty obtained, the
studies in our review consistently showed that educa-
tional and multifaceted interventions improve compli-
ance with breast cancer CPGs, supporting also results
from previous non-condition specific reviews [16, 81],
as well as current recommendations from the Institute
of Medicine [82].

In line with our finding concerning electronic reminder
interventions, a Cochrane systematic review concluded
that computer-generated reminders to healthcare profes-
sionals probably improves compliance with preventive
guidelines [83].

Implications for practice and research

In terms of implications for practice, given that compli-
ance with breast cancer guidelines is associated with
better survival outcomes [25], and that there are still
a substantial proportion of breast cancer patients not
receiving clinical guidelines recommended care [21], it
is important that the most effective interventions avail-
able are implemented to improve breast cancer guideline
uptake by healthcare providers.

In terms of implications for research, as in a previous
non-condition-specific review [76], we observed that
there is very limited data on the costs of implementing
the interventions to support compliance with breast can-
cer CPGs, as well as a scarcity of studies evaluating the
effectiveness of interventions targeting the organization
of care (e.g., benchmarking tools). Research in these two
areas is urgently needed to allow evidence-based deci-
sions concerning which interventions should be rolled
out and implemented widely as part of existing quality
improvement programs. Also worth noting is that, up
to now, the great majority of the research on this (breast
cancer) area has focused on measuring the impact of the
interventions on process measures (mostly compliance
rates). No study measured the impact on patient out-
comes, and only a small minority examined the impact
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on determinants of compliance behavior (e.g., providers’
knowledge, attitudes, or self-efficacy). Future research
would benefit from including a broader range of out-
comes (including proximal and distal), as this would help
to better measure and understand the extent to which the
interventions produce the intended benefits.

Future research is also needed to identify the most
effective types of interventions in improving CPGs
uptake, as well as the “active ingredients” of multifac-
eted interventions [84]. The characteristics of the CPGs
intended users, and the context in which the clinical
practice occurs are likely to be as important as guideline
attributes for promoting adoption of CPG recommenda-
tions. Therefore, future research should focus on gain-
ing a deeper understanding about how, when, for whom,
and under which circumstances the interventions identi-
fied can effectively support guideline adherence. Using a
realist evaluation methodology [85] may prove a valuable
strategy in this endeavor. However, as observed in our
review, the detailed characteristics of the interventions
are very frequently scarcely reported. To allow progress
in this area, it is of utmost importance that interven-
tion developers and researchers offer in their published
reports a comprehensive characterization of their inter-
ventions. The Template for Intervention Description and
Replication (TIDieR) guidelines [86] were specifically
designed for this purpose.

Conclusion

Promoting the uptake and use of CPGs at the point of care,
represents a final translation step, from scientific findings
into practice. In this review we identified a wide range of
interventions to support adherence of healthcare profes-
sionals to breast cancer CPGs. Most of them are based on
computerized decision support systems, provision of edu-
cation, and audit and feedback, which are delivered either
in isolation or in combination with other co-interventions.
The certainty of evidence is low for educational interven-
tions. The evidence is moderate for automatic reminder
systems, and low for multifaceted interventions. For the
rest of the interventions identified, the evidence is uncer-
tain. Future research is very much needed to strengthen
the available evidence base, concerning not only their
impact on compliance, but also on patient important out-
comes, and on their cost-effectiveness.
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