Santos et al Implementation Science

Implementation Science Communications (2022) 3:80 . .
https://doi.org/10.1186/s43058-022-00315-0 Communications

. . ®
The effectiveness of champions e

in implementing innovations in health care:
a systematic review

Wilmer J. Santos', lan D. Graham??3, Michelle Lalonde'#, Melissa Demery Varin' and Janet E. Squires'?"

Abstract

Background: Champions have been documented in the literature as an important strategy for implementation, yet
their effectiveness has not been well synthesized in the health care literature. The aim of this systematic review was to
determine whether champions, tested in isolation from other implementation strategies, are effective at improving
innovation use or outcomes in health care.

Methods: The JBI systematic review method guided this study. A peer-reviewed search strategy was applied to eight
electronic databases to identify relevant articles. We included all published articles and unpublished theses and dis-
sertations that used a quantitative study design to evaluate the effectiveness of champions in implementing inno-
vations within health care settings. Two researchers independently completed study selection, data extraction, and
quality appraisal. We used content analysis and vote counting to synthesize our data.

Results: After screening 7566 records titles and abstracts and 2090 full text articles, we included 35 studies in our review.
Most of the studies (71.4%) operationalized the champion strategy by the presence or absence of a champion. In a sub-
set of seven studies, five studies found associations between exposure to champions and increased use of best practices,
programs, or technological innovations at an organizational level. In other subsets, the evidence pertaining to use of
champions and innovation use by patients or providers, or at improving outcomes was either mixed or scarce.

Conclusions: We identified a small body of literature reporting an association between use of champions and increased
instrumental use of innovations by organizations. However, more research is needed to determine causal relationship
between champions and innovation use and outcomes. Even though there are no reported adverse effects in using
champions, opportunity costs may be associated with their use. Until more evidence becomes available about the effec-
tiveness of champions at increasing innovation use and outcomes, the decision to deploy champions should consider
the needs and resources of the organization and include an evaluation plan. To further our understanding of champi-
ons'effectiveness, future studies should (1) use experimental study designs in conjunction with process evaluations, (2)
describe champions and their activities and (3) rigorously evaluate the effectiveness of champions’activities.
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Contributions to the literature

- We identified 35 studies. We found sufficient studies
(defined as > four studies) to make conclusions regard-
ing deployment of champions and (1) innovation use
by providers; (2) system/facility instrumental innova-
tion use and (3) patient outcomes. In a subset of seven
studies, five studies reported an association between
use of champions and increased uptake of innova-
tions by health systems/facilities. The evidence is either
mixed or unexamined pertaining to deployment of
champions and innovation use by patients or providers,
or at improving outcomes

We found four additional scales previously not cited
in reviews about champions. Despite this, there is lim-
ited description of champions or their activities in the
included studies, and we did not find a complete meas-
ure that is reflective of the champion construct.

Our results reinforce the need for experimental studies
conducted in conjunction with process evaluations that
describes and evaluates the champions and their activi-
ties using valid and reliable measures.

0

0

Introduction
Evidence-based practice (EBP) refers to the development
and provision of health services according to best research
evidence, health care providers’ expertise and patients’
values and preferences [1]. Adoption of EBP by organiza-
tions can create safer practices, better patient outcomes
and decrease health care costs [2]. Best practice and tech-
nology can be defined as an innovation [3, 4]. However,
some authors reported that health services and practices
are not always based on best evidence [5-9]. Braithwaite
and colleagues summarized that 60% of health services in
the USA, England and Australia follow best practice guide-
lines; about 30% of health services are of low value; and
10% of patients globally experience iatrogenic harm [10].
To implement innovations, research evidence must
be synthesized, adapted and applied in a specific health
care context, and this adoption must be evaluated [11].
The adoption of innovations is improved when devoted
individuals, often referred to as champions, facilitate
implementation [3, 12, 13]. Champions are individuals
(health care providers, management [14, 15], or lay per-
sons [16, 17]) who volunteer or are appointed to enthu-
siastically promote and facilitate implementation of an
innovation [13, 18, 19]. There is confusion and overlap
between the concept of champion and other concepts,
such as opinion leaders, facilitators, linking agents,
change agents [19, 20], coaches and knowledge brokers
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[19]. Some studies have attempted to clarify these dif-
ferent roles that are intended to facilitate implementa-
tion [19, 20]. Despite this, these terms are sometimes
used synonymously, while at other times treated as
different concepts [19, 21]. Hence, we sought to only
examine champions in this study.

There are at least four recent published reviews that
reported on the effectiveness of champions [21-24]. In
2016, Shea and Belden [24] performed a scoping review
(n=42) to collate the characteristics and impacts
of health information technology champions. They
reported that in a subset of studies (24 qualitative and
three quantitative), 23 of the 27 studies reported that
champions had a positive impact during the imple-
mentation of health information technology [24]. In
2018, Miech and colleagues [21] conducted an integra-
tive review (n=199) of the literature on champions in
health care. They reported a subset of 11 quantitative
studies (four studies that randomly allocated the pres-
ence and absence of champions and seven studies that
reported an odds ratio) that evaluated the effectiveness
of champions [21]. They reported that despite some
mixed findings in the subset of studies, use of cham-
pions was reported to generally influence adoption of
innovations [21]. In 2020, Wood and colleagues [23]
conducted a systematic review (n=13) on the role and
efficacy of clinical champions in facilitating implemen-
tation of EBPs in settings providing drug and alcohol
addiction and mental health services. They reported
that champions influenced health care providers use of
best practices or evidence-based resources in four qual-
itative studies [23]. In 2021, Hall and colleagues [22]
performed a systematic review and metanalysis of ran-
domized controlled trials (RCT; n=12) that evaluated
the effectiveness of champions, as a part of a multicom-
ponent intervention, at improving guideline adherence
in long-term care homes. They concluded from three
RCTs that there is low certainty evidence suggesting
that the use of champions may improve staff adherence
to guidelines in long-term care settings [22].

According to Tufanaru and colleagues [25], synthe-
sizing the effectiveness of an intervention requires the
summary of quantitative studies using a systematic pro-
cess. As described above, two of the previous reviews
discussing champions’ effectiveness were primarily
composed of qualitative studies [23, 24]. Synthesizing
qualitative studies may highlight relationships that exist
between champions and aspects of implementation,
but does not inform champions’ effectiveness based
on the definition outlined by Tufanaru and colleagues
[25]. Furthermore, some of the previous reviews exam-
ining champions’ effectiveness were limited to the fol-
lowing: (1) types of innovations (i.e. health information
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technology [24]); (2) setting (i.e. long-term care settings
[22] or health care settings providing mental health and
addiction treatment [23]); or study design/effect size
(i.e. only including experimental design studies [21,
22] or studies reporting odd ratios [21]). Moreover, as
some of the previous reviews sought to examine other
aspects pertaining to champions in addition to champi-
ons’ effectiveness, they utilized study designs (i.e. inte-
grative review [21], scoping review [24]) that did not
require the performance of some conventional steps for
systematic reviews as outlined by the JBI manual [25]
and the Cochrane handbook [26]. For example, grey lit-
erature was not included, or the methodological quality
of included studies was not appraised in the two cited
reviews [21, 24].

To build on the four reviews describing champions’
effectiveness [21-24], we conducted a systematic review
to determine whether the use of champions, tested in iso-
lation from other implementation strategies, are effective
at increasing the use of innovations across health care
settings and innovation types. Our review is rooted in a
post-positivist paradigm [27] because it focused on the
relationships between measurable components of cham-
pions and implementation and emphasized the rigour
attributed to study design (e.g. experimental studies are
more rigorous than quasi-experimental and observa-
tional studies). The research questions were as follows:
(1) How are champions described and operationalized in
the articles that evaluates their effectiveness? (2) What
are the effects of champions on the uptake of innovations
(knowledge use) by patients, providers and systems/facil-
ities? (3) What are the effects of champions on patient,
provider and system/facility outcomes?

Methods

The research team followed the JBI approach to conduct-
ing systematic review of effectiveness [25] and used the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [28] and the Synthesis without
meta-analysis (SWiM) in systematic reviews reporting
guidelines [29]. The research team registered the review
in Open Science Framework as part of a broader scoping
review [30]. See Additional files 1 and 2 for the PRISMA
and the SWiM checklists respectively.

Search strategy and study selection

Search strategy

WIJS devised a search strategy with a health sciences
librarian for a larger scoping review that aimed to
describe champions in health care. A second health sci-
ence librarian assessed the search strategy using the
Peer Review of the Electronic Search Strategy (PRESS)
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checklist [31]. The search strategy (outlined in Additional
file 3) consisted of Boolean phrases and medical subject
headings (MESH) terms for the following concepts and
their related terms: champions, implementation and
health care/health care context. Eight electronic data-
bases (Business Source Complete, CINAHL, EMBASE,
Medline, Nursing and Allied Health, PsycINFO, Pro-
Quest Thesis and Dissertations, and Scopus) were
searched from inception to October 26, 2020, to identify
relevant articles. Further, WJS identified and assessed
additional records retrieved from the reference lists of
included studies and synthesis studies that were captured
by the search strategy and from forward citation searches
of included studies.

Eligibility criteria

Inclusion

We included all published studies and unpublished theses
and dissertations that used a quantitative study design to
evaluate the effectiveness of individuals explicitly referred
to as champions at either increasing the use of innova-
tion or improving patient, provider, or system/facility
outcomes within a health care setting. English language
articles were included regardless of date of publication or
type of quantitative study design.

Exclusion

Synthesis studies, qualitative studies, study protocols,
conference abstracts, editorials and opinion papers, case
studies, studies not published in English, articles without
a full text available, and articles that are not about knowl-
edge translation or EBP were excluded.

Study selection

We used Covidence [32] to deduplicate records; WJS
and MDYV independently assessed the title and abstract
of these deduplicated records. Records were included if
the title and abstract mentioned champions within health
care. All potentially relevant articles and articles that
had insufficient information were included for full text
screening. WJS and MDV independently assessed the
inclusion of full text articles in accordance with the eligi-
bility criteria detailed above. Discrepancies were resolved
through consensus or if necessary, through consulta-
tion of a third senior research team member (ML, IDG,
JES). WJS and MDV piloted the eligibility criteria on 100
records and 50 full text articles.

Data extraction
WJS and MDYV extracted data in duplicate using a stand-
ardized and piloted extraction form created by the
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research team in DistillerSR [33]. The following data were
extracted: (1) study characteristics: first author, year of
publication, study design, country, setting, details on the
innovation being implemented, study limitations, fund-
ing, and conflict of interest; (2) study participant demo-
graphics: sample size, age, sex and gender identity, and
professional role; (3) champion demographics: number of
champions, age, sex and gender identity, and professional
role; (4) operationalization of champions: quantitative
measures relative to the presence or influence of champi-
ons and the reliability and validity of these measures; and
(5) study outcome: the dependent variable evaluated with
use of champions, method of measurement of depend-
ent variable, reliability and validity of measure(s), statis-
tical analysis/approach undertaken, and statistical results
and significance of results at p-value of 0.05 or less. WJS
and MDYV resolved discrepancies through discussion or
through consultation of a senior research team member.
WIJS contacted authors for missing data integral to the
analysis (e.g. to clarify statistical test results when inte-
gers are not reported in a figure in an article).

Quality appraisal

WJS and MDV independently appraised study meth-
odological quality using five JBI critical appraisal tools
for (1) case—control studies [34], (2) cohort studies [34],
(3) cross-sectional studies [34], (4) quasi-experimental
(non-randomized experimental) studies [25] and (5) ran-
domized control trials [25]. Non-controlled before and
after studies and interrupted time series were assessed
using the critical appraisal tool for quasi-experimental
studies [25]. Discrepancies were resolved through con-
sensus. Each question response was attributed a score
according to a scoring system from a recently published
JBI systematic review [35] (Yes=2; Unclear=1; and
No=0). A quality score between 0 and 1 was calculated
for each included study by dividing the total score with
the total number of available scores. According to this
quality score, the research team classified each study as
either weak (quality score<0.5), moderate (quality score
between 0.5 and 0.74), or strong (quality score between
0.75 and 1) [36]. Studies were included in the data syn-
thesis regardless of the quality score. We also examined
the total percentage of “Yes” responses for each critical
appraisal question to determine the areas of variability in
quality between studies with the same study design.

Data synthesis

Through visually examining the data in tables, we found
methodological and topic heterogeneity amongst the
included studies (apparent from the varying types of
innovations and study outcomes), which warranted the
need for a narrative synthesis of the data. WJS used both
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inductive and deductive content analysis [37] to aggre-
gate study outcomes into categories as detailed below.
Two senior research team members (IDG and JES) evalu-
ated and confirmed the accuracy of the performed cat-
egorization. WJS deductively categorized each extracted
study outcome as either innovation use or as outcomes
as described by Straus and colleagues [38]. We specifi-
cally defined innovation use in this study as comprising
(1) conceptual innovation use: an improvement in knowl-
edge (enlightenment) or attitude towards an innova-
tion (best practices, research use, or technology) (often
referred to as conceptual knowledge use [38]); and (2) the
use or adoption of an innovation (instrumental knowl-
edge use [38]). W]JS further categorized study outcomes
as either patient, provider and system/facility outcomes.
Examples of patient outcomes included changes in
patient’s health status and quality of life. Provider out-
comes included provider satisfaction with practice. Sys-
tem/facility outcomes included system-level indicators
such as readmission rates, length of stays and access to
training [38]. Differing from Straus and colleagues [38],
we also stratified innovation use into patient, provider
and system/facility innovation use according to the level
of analysis and intended target for change in the study.
Patient and provider innovation use was defined as
uptake of an innovation by patients and providers [38].
System/facility innovation use was defined as the adop-
tion of an innovation throughout a whole system or facil-
ity; this included, for example, adoption of programs
which entailed changes in work culture, policies and
workflows [39-41]. Moreover, WJS used inductive con-
tent analysis to further categorize study outcomes within
their respective category of innovation use or outcome
according to the type of practice or technology being
implemented. For example, the implementation of trans-
fer boards, hip protectors and technology were grouped
together, as these innovations pertain to the introduction
of new equipment in clinical practice. Study outcomes
that could not be coded according to the above classifi-
cations were grouped into an “other outcomes” category
(e.g. whether formal evaluations were more likely to be
conducted).

To answer research question 1, we inductively organ-
ized the measures used to identify exposure to champi-
ons into three categories: (1) studies that used a single
dichotomous (“Yes or No”) or Likert scale, (2) studies
that appointed a champion for their study and (3) stud-
ies that used more nuanced measures for champion
exposure. To answer research questions 2 and 3, we
used a predetermined set of vote-counting rules used
in published systematic reviews [42—44] as outlined
on Table 1. As previously suggested by Grimshaw and
colleagues [45], we reported the study design, sample
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Table 1 Vote-counting rules

(1)To make conclusions pertaining to champions'effectiveness at increasing innovation use or outcomes (patient, provider, or system/facility) four or
more studies must have evaluated a relationship or correlation between champions and innovation use or the outcome of innovation use

(2)Champions'effectiveness at increasing innovation use or outcomes of innovation use were coded as follows:

a.Champions are effective if 60% or more of the studies demonstrated a positive significant relationship between exposure to champions and either
innovation use or outcome of innovation use

b.Champions are ineffective if 60% or more of the studies demonstrated a non-significant or significant negative relationship between exposure to
champions and either innovation use or outcome of innovation use

c.Champions'effectiveness is mixed if less than 60% of the studies reported a non-significant/significant relationship between exposure champions
and either innovation use or outcome of innovation use

(3)We applied the same rules as above (rule number 2) to determine whether individual studies demonstrated a significant, non-significant, or mixed
relationship between exposure to champions and either innovation use or outcome of innovation use. The analysis was based on percentage of statisti-

cal results reported in a study. We performed these evaluations to counteract double counting articles with multiple study outcomes

(4)When both bivariate and multivariate statistics are reported in a study, we used the more robust multivariate findings in our synthesis

(5)We assessed categories examined in three or less studies to determine trends in champion effectiveness using the same rules detailed above

sizes, significant positive, significant negative and non-
significant relationships, and the magnitude of effect
(if reported by the study) for all the studies. We also
performed a sensitivity analysis to determine whether
the number of categories for which a conclusion can
be made, or the conclusion for any category would
change when weak studies are removed from the analy-
sis [43, 46]. Lastly, we conducted a sub-group analysis
of the data to evaluate whether our conclusions would
change, or if there are differences in conclusions,
between studies that used a dichotomous (presence/
absence) measure and studies that appointed champi-
ons or used more nuanced measures of the champion
strategy.

Results

Search results

As demonstrated in the flowchart (Fig. 1), the database
search identified 6435 records and the additional citation
analysis identified 3946 records. Duplicates (n=2815)
were removed using Covidence [32], leaving 7566 arti-
cles to screen. After titles and abstracts were screened,
2097 articles were identified to potentially met eligibility
criteria. The full text of these 2090 articles was reviewed
(seven articles could not be retrieved), with 35 studies
(37 articles) [39-41, 47-80] meeting all the inclusion cri-
teria (Additional file 4 lists excluded full text articles and
reasons for exclusion).

Characteristics of included studies

The included studies in our systematic review were pri-
marily conducted in the last 10 years (2010-2020), with
the highest proportion of studies conducted in North
America (n=28) and in acute care/tertiary settings
(n=20). The number of health care settings per article
ranged from one to 1174 settings and sample sizes ranged
from 80 to 6648 study participants. Table 2 summarizes

study characteristics, and Table 3 provides more detailed
descriptions of each study.

Methodological quality

Of the 35 included studies, 19 (54.3%) were rated as
strong [47, 48, 52, 58-65, 67, 68, 73-80], 11 (33.3%) were
rated as moderate [39-41, 49, 50, 54, 56, 57, 70-72] and
5 (13.9%) were rated as weak [51, 53, 55, 66, 69] (See
Additional file 5). Lower methodological quality was
generally attributed to the lack of description of study
participants and setting, lack of reliable and valid meas-
ures used to assess exposure to champions and study
outcomes and the lack of processes used for random
allocation and concealment of participant allocation to
groups.

Description and operationalization of champions

Overall, there was a scarcity of demographic information
reported on the champions. None of the included stud-
ies reported the age of the champions, and only one study
reported the sex of the champion [80]. Nine studies iden-
tified the profession of the champions as either nursing
or medicine [49, 51, 54, 55, 66, 70, 72, 74, 75].

Most studies (n=25 of 35, 71.4%) operationalized cham-
pions as the perceived presence or absence of champions
by survey respondents measured by single dichotomous
(“Yes/No responses) or Likert items. Tables 5 and 6 detail
operationalization of champions for each included study.

Four of the 35 studies (11.4%) described the appoint-
ment of champions in their study setting [54, 72, 73, 80].
There was a range of one champion [80] to six champions
[54] in these studies [54, 72, 73, 80]. Two of these stud-
ies described the activities performed by the champions:
(1) training nurses in the Kangaroo mother care and pro-
viding educational videos to mothers of neonatal inten-
sive care patients [73] and (2) creating and implementing
a protocol related to appropriate urinary catheter use and



Santos et al. Implementation Science Communications (2022) 3:80

Page 6 of 48

Identification of studies via databases and registers
=
) Records identified from:
‘g’ Databases (n = 6,435) SR;ZZT; r§moved before
&= Records identified through EEEE— Du Iigéte records removed
k= reference list and forward (n 52 815 )
35 citation searching (n = 3,946) ’
v
Records screened > Records excluded**
(n =7,566) (n =5,469)
\ 4
Reports sought for retrieval Reports not retrieved
= (n=2,097) ’ n=7)
'S
/]
o
3 v
Reports assessed for eligibility Report luded (n = 2053):
P _ 5 ports excluded (n ):
(n =2090) - Studies not about
effectiveness = 1110
- Conference abstract = 654
- Not a champion = 70
- Letters to the editor/ Review
studies = 99
— v - Not within a health care
) setting = 50
B Studies included in review - Not about knowledge
] (n = 35) translation/evidence-based
3 Reports of included studies practice = 32
£ (n = 37) - Duplicates = 18
- Protocols = 19
- Not English = 1
Fig. 1 PRISMA 2020 flow diagram

auditing urinary catheter use [80]. The other two studies
detailed the training provided to champions but not their
activities [54, 72].

The remaining 6 of 35 studies (17.1%) operational-
ized champions using five unique subscales (two stud-
ies used the same subscale) that assessed the presence
of a champion who possessed or performed particu-
lar attributes, roles, or activities [50, 59, 61, 68, 77-79].
Overall, these measures demonstrate that champions can
perform differing roles and activities from enthusiasti-
cally promoting or role modelling behaviour towards a
particular innovation, to broader leadership roles (e.g.
managing or acquiring resources). In 4 of the 6 stud-
ies (66.7%) [59, 61, 68, 79], the used champion subscale

had acceptable internal consistency (a>0.70 [97]); one
study (16.7%) reported that the used champion subscale
had low internal consistency (¢ =0.43) [50]. In 2 of the
6 studies (33.3%), the authors conducted an exploratory
factor analysis and reported that the champion items
loaded highly to a single factor [68, 77, 78]. The cham-
pion subscales were part of five larger questionnaires that
measured another construct: (1) organizational readi-
ness in adopting electronic health technologies [56, 63];
(2) organizational factors affecting adoption of electronic
mail [45], transfer boards [72, 73] and e-health usage
[54]; (3) sustainability of pharmacy-based innovations
[74]. Furthermore, none of the included studies reported
performing an evaluation on whether the champions’
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Table 2 Summary of included studies (n=35)
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Characteristic N (%) of studies
or frequency (%)°
Publication year 2010-2020 24 (68.6%)
2000-2010 10 (28.6%)
1997 1(2.9%)
Country United States of America 22 (62.9%)
Canada 5(14.3%)
England 1 (2.9%)
India 1 (2.9%)
Israel 1 (2.9%)
[taly 1(2.9%)
Taiwan 1 (2.9%)
Uganda 1(2.9%)
United States of America and Puerto Rico 1(2.9%)
18 European countries” 1(2.9%)
Setting® Acute care/tertiary 20 (57.1%)
Primary 11 (31.4%)
Community/Home 4 (11.4%)
Long-term Care 2 (5.7%)
Number of settings/institutions One setting/institution 3 (8.6%)
2-10 settings/institutions 2(5.7%)
11-50 settings/institutions 11 (31.4%)
51-100 settings/institutions 3(8.6%)
101-500 settings/institutions 10 (28.6%)
>500 settings/institutions 2 (5.7%)
Not reported 4 (11.4%)
Study design Cross-sectional 23 (65.7%)
Interrupted time series 3 (8.6%)
Non-controlled before and after 3(8.6%)
Cohort 2 (5.7%)
Mixed methods (qualitative interview and cross-sectional) 1(2.9%)
Case control 1 (2.9%)
Cluster randomised trial 1(2.9%)
Mixed methods (qualitative interview and cohort) 1(2.9%)
Study participants® Health care providers 17 (48.6%)
Patients 8 (22.9%)
Managers or administrators 5(14.3%)
Not reported 7 (20%)
Sample size 1-100 2 (5.6%)
101-500 13 (36.1%)
501-1000 7 (19.4%)
>1000 6 (16.7%)
Not reported 8 (22.2%)
Sex and gender of study participants Reported sex (n=# studies) 3(8.3%)
Female 5052/8305 (60.8%)°
Male 3253/8305 (39.2%)°

Sex category interpreted as sex by extractor
Reported gender identity (n=# studies)
Female

Male

Non-binary

3/3 (100%)

10 (27.8%)
5228/7026 (74.4%)°
1771/7026 (25.2%)°
1/7026 (0.0%)°
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Table 2 (continued)
Characteristic N (%) of studies
or frequency (%)°
Missing/Not reported 26/7026 (0.4%)°

Gender identity interpreted as sex by extractor
Gender identity interpreted as gender by extractor
Study did not specify if reported category was sex or gender identity

(n=#studies)
Male

Female
Interpreted as sex

No report of sex or gender (n = #studies)

9/10 (90%)
1/10 (10%)
2(5.26%)

3992/7047 (56.6%)
3055/7047 (43.3%)
2/2 (100%)
21 (58.3%)

2 Some studies are counted in more than one setting and study participants category; therefore, numbers do not add to n=35 (100%);

b Data refers to frequency (%) of study participants rather than number (%) of studies.

activities were perceived to be helpful by the individuals
who were intended to use the innovation. Also, none of
the included studies assessed whether there was adequate
exposure to champions to produce an effect.

Categorization of study outcomes

Across all 35 studies, we extracted and categorized 66
instances for which the relationships between champi-
ons and innovation use or patient, provider, or facility/
system outcome were evaluated. Some studies evaluated
the relationships between champions and more than
one dependent variable. Table 4 presents the relation-
ships between champions and innovation use and/or the
resulting impact of innovation use pertaining to patients,
providers and systems/facilities for each of the included
studies.

Champions’ effectiveness in increasing innovation use

Twenty-nine studies evaluated the effectiveness of cham-
pions in increasing innovation use: five studies evaluated
the effectiveness of champions in increasing conceptual
innovation use [61, 64, 65, 68, 75, 77, 78], and 25 stud-
ies evaluated the effectiveness of champions in increas-
ing instrumental innovation use [39-41, 47-50, 52, 54,
55, 57-59, 62, 63, 66, 67, 70-76, 80]. One study evalu-
ated both conceptual and instrumental innovation use
[75]. Based on our vote-counting rules, we were able to
draw conclusions between the use of champions and the
following three categories: (1) providers’ knowledge and
attitudes towards an innovation (conceptual innovation
use); (2) providers’ use of an innovation (instrumental
innovation use); and (3) system/facility’s establishment of
processes that encourages use of best practices, programs
and technology throughout an organization (instrumen-
tal innovation use). A description of each conclusion
relative to these three categories of innovation use is

detailed below. We present the study outcomes organized
into their respective innovation use categories, the statis-
tical analysis and approach and test statistics and meas-
ure of magnitude supporting our conclusions in Table 5.

Champions'’ effectiveness in increasing provider
conceptual innovation use

Four studies evaluated the effectiveness of champions
in improving providers’ attitudes and awareness of
new technology or equipment (conceptual innovation
use) [61, 64, 65, 68, 77, 78]. One of the 4 studies used
a quasi-experimental design [77, 78], while the other
three studies were cross-sectional observational stud-
ies [61, 68, 77, 78]. Two of the 4 studies (50%) reported
that champions were effective in increasing provider
conceptual innovation use [61, 64, 65], and 2 of the 4
studies (50%) reported mixed findings regarding the
effectiveness of champions in increasing provider con-
ceptual innovation use [68, 77, 78]. Therefore, our find-
ings suggest that the use of champions in these four
studies [61, 64, 65, 68, 77, 78] was, overall, not consist-
ently related to providers’ conceptual innovation use of
new technology or equipment.

Champions'’ effectiveness in increasing provider
instrumental innovation use

Seventeen studies evaluated the effectiveness of cham-
pions in increasing health care provider use of innova-
tions (instrumental innovation use) [47-49, 52, 54, 55,
57, 58, 62, 63, 66, 67, 70, 72, 74, 76, 80]. One of the 17
studies was a clustered RCT, while 2 of the 17 stud-
ies used a quasi-experimental design [54, 80], and the
remaining 14 studies were observational studies [47-
49, 55, 57, 58, 62, 63, 66, 67, 70, 72, 74, 76]. Eight of
the 17 studies (47.1%) reported that champions were
effective in increasing provider’s use of innovations
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[49, 52, 57, 62, 67, 72, 76, 80]. Six of the 17 studies
(35.3%) reported that mixed findings exist regarding
the effectiveness of champions in increasing provider’s
use of innovations [47, 48, 54, 58, 63, 66]. Two of the
17 (11.8%) studies reported that no relationship exists
between champions and providers’ use of innovations
[55, 70] and one of the 17 (5.9%) studies reported that
champions decreased provider’s use of an innovation
[74]. Therefore, our findings suggests that the use of
champions in these 17 studies [47-49, 52, 54, 55, 57, 58,
62, 63, 66, 67, 70, 72, 74, 76, 80] was overall, not con-
sistently related to providers’ use of best practice or
technological innovations.

Champions’ effectiveness in increasing system/facility
instrumental innovation use

Seven studies evaluated the effectiveness of champions
in increasing systems/facilities’ adoption of technology,
best practices and programs (instrumental innovation
use) [39-41, 50, 59, 71, 75]. One of the 7 studies used a
quasi-experimental design [39], while the remaining
studies used observational study designs [40, 41, 50, 59,
71, 75]. Five of the 7 (71.4%) studies reported that cham-
pions were effective in increasing the formation of poli-
cies and processes and increasing uptake of technology at
hospitals [59] and nursing homes [39], best practices in
public health and pediatric practices [75] and programs
in primary care clinics [41, 71]. One of the 7 (14.3%)
studies reported that mixed findings exist regarding the
effectiveness of champions in increasing the adoption of
a depression program in primary care clinics [40] and 1
of the 7 (14.3%) studies reported that champions had no
effect in increasing uptake of electronic mail at academic
health science centres [50]. Therefore, across these seven
studies [39-41, 50, 59, 71, 75], the use of champions was
overall related to increased use of technological innova-
tions, best practices and programs by systems/facilities.

Champions’ influence on outcomes

Ten studies evaluated the effectiveness of champions
at improving outcomes. Six of the 10 studies evalu-
ated the effectiveness of champions in improving
patient health status or experience (patient outcomes)
[41, 51, 53, 57, 60, 76]. One of the 10 studies evalu-
ated the effectiveness of champions in improving pro-
vider’s satisfaction with the innovation [77, 78], and
three studies evaluated the effectiveness of champions
in improving system/facility-wide outcomes such as
quality indicators [56], the establishment of organiza-
tional training programs [69], or sustainability of pro-
grams [79]. Based on our vote-counting rules, we drew
conclusions between the use of champions and patient
outcomes (see Table 6).
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Champions’ influence on patient outcomes

Six studies evaluated the effectiveness of champions in
improving patient outcomes [41, 51, 53, 57, 60, 76]. All
six studies used observational study designs. Three of the
6 studies (50%) reported that champions were effective in
decreasing adverse patient outcomes [51, 53] or improving
patients’ quality of life [60], while the other three studies
(50%) reported that champions did not have a significant
effect in improving patients’ standardized depression scale
scores [41], patients’ laboratory tests and other markers
related to diabetes [76] or their satisfaction with health
services [57]. Therefore, across these six studies [41, 51, 53,
57, 60, 76), the use of champions was overall, not consist-
ently related to improvements in patient outcomes.

Champions'’ effectiveness on innovation use and outcomes
Three of the 35 studies evaluated the effectiveness of
champions in increasing both innovation use and out-
comes [41, 57, 76]. In these three studies, the use of
champions improved health care providers’ use of best
practices [57, 76] and the uptake of a depression program
by facilities [41] but did not impact patient outcomes.

Sensitivity analysis and sub-group analysis of data

We found that when weaker quality studies were
removed, the number of categories that we can make
conclusions on, or their respective conclusions, did not
change. Further, our conclusions did not change when
we examined study findings across studies (n =25 of 35,
71.4%) that operationalized champions using dichoto-
mous (presence/absence) measures. We could not
make conclusions but observed trends across studies
that used more nuanced measures or appointed cham-
pions for their study (n=10 of 35, 28.6%), because the
categories of innovation use and outcomes in this sub-
set had less than four included studies. In this subset of
studies, a positive trend was suggested between use of
champions and improvement in provider instrumental
innovation use, according to three quasi-experimental
studies [54, 72, 80].

Discussion

Summary of study findings

In this review, we aimed to summarize how champions
are described and operationalized in studies that evalu-
ate their effectiveness. Secondly, we assessed whether
champions are effective at increasing innovation use
or improving patient, provider and system/facility
outcomes.

Description and operationalization of champions
We found that most studies evaluating the effectiveness
of champions operationalized exposure to champions
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Table 4 Summary of champions'effectiveness in increasing innovation use and improving outcomes

First author, year Innovation Use Outcome (impact)

Conceptual (knowledge) Instrumental (adherence)

Albert, 2012 [47] ) H

Consistent use of standard orders)

OH

Regular use of operating cognitive aids)
+)H

ontinuous paln assessments)

Alidina, 2018 [48]

(
(
(
(
Anand, 2017 [49] (
(C
(
(

Ash, 1997 [50] 7S
Implementation of electronic mail)
Ben-David, 2019 [51] (+) Patient
(Decrease incidence of central-line-associ-
ated blood stream infection)
Bentz, 2007 [52] (+H)H

(Referrals of patients to the Oregon
Tobacco Quitline)

Bradley, 2012 [53] (+4) Patient

(Decrease 30-day risk-standardized mor-
tality rate post myocardial infarction)

Campbell, 2008 [54] MH
(Adoption of sepsis protocol)

Chang, 2012 [40] (@) S
(Depression care programs in primary
care)

Ellerbeck, 2006 [55] (2) H

(Medications prescribed during and after
myocardial infarction)

Foster, 2017 [56] +) System
Decreased harm topics to quality of care

(+
(
(e.g. readmission)
(@
(

Goff, 2019 [57] (H)H
(Adherence to best practices for medica-
tion/intervention prescribing)

) Patient
Patient experience)

Granade, 2020 [58] ) H
(Adherence to adult vaccination stand-
ards)

Hsia, 2019 [59] (+)S

(Hospital medical services and processes
performed using E-health technology)
Hung, 2008 [60] (+)P
(Quality of life measures)
Kabukye, 2020 [61] (+)H
(Attitudes towards implementing elec-
tronic health record)

Kenny, 2005 [62] +)H

Instrumental research use)

)H
Preferred unrelated graft source for
hematologic malignancies)

(
(
Khera, 2018 [63] ?
(

One study, two (+)H

reports: Korall, 2017, (Commitment to hip protectors)

2018 [64, 65]

Lago, 2013 [66] MH
(Non-pharmacological and pharmaco-
logical interventions during invasive
procedures)

Papadakis, 2014 [67] (+H)H

(Delivery of evidence-based smoking
cessation treatments)
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First author, year Innovation Use

Outcome (impact)

Conceptual (knowledge)

Instrumental (adherence)

Paré, 2011 [68] MH

(Attitudes towards implementing elec-
tronic health record)

Patton, 2013 [69]

Sharkey, 2013 [39]

Shea, 2016 [70]
Sisodia, 2020 [71]

Slaunwhite, 2009 [72]

Soni, 2016 [73]
Strasser, 2003 [74]

Tierney, 2003 [75] (+)S
(Intent by pediatrician practices to
adopt reminder recall and immunization

coverage rates)
Ward, 2004 [76]

(OH

One study, two ?
(Intention to use transfer boards)

reports: Weiler, 2012,
2013 [77,78]

Westrick, 2009 [79]

(s
(Provider's access to training for screening
and giving brief advice regarding alcohol
use)

(+)S

(Facility-wide health information clinical

decision support system for preventing

pressure ulcers)

(@) H

(Meaningful use of electronic health

records)

(+)S

(Success of patient-reported outcome

collection program)

(HH

(Uptake of influenza vaccine)

(+H)P

(Kangaroo mother care: breastfeeding
and skin-skin)

(=)H

(Application of smoking cessation
guideline)

(+)S

(Pediatrician practicesand public health
clinics’use of reminder recall and immu-
nization coverage rate assessments)
(+)H

(Adherence to diabetes guidelines)

(o) P

(Improvement in patient parameters
outlines by diabetes guideline)

(HH

(Ergonomic advantage of transfer boards)

() S
(Adaption and sustainability of in-house
pharmacy immunization services)

Whitebird, 2014 [41] (+)S (2) P
(Uptake of depression program) (Improvement in depression remission
rates)
Zavalkoff, 2015 [80] (HH
(Urinary catheter use)
P =patient, H=provider, S =system/facility; (+) = champions significantly increased innovation use/outcome of innovation use; (—) =champions significantly

decreased innovation use/outcome of innovation use; (?) = mixed findings related to champions effect on innovation use/outcome of innovation use; =no

significant effect in increasing or decreasing innovation use/outcome of innovation use

using a single item scale that asked whether partici-
pants perceived a presence or absence of a champion.
Furthermore, we found that there was minimal demo-
graphic information provided regarding the champions
in the included studies. Our findings add to the review
by Miech and colleagues [21], revealing four addi-
tional subscales [50, 59, 77-79] measuring champions

to the three champion subscales [40, 68, 100] they
cited in their review. Our results reinforce Miech and
colleagues’ [21] claim that more nuanced measures
are needed to examine champions, as our review also
only found champion subscales and did not locate a
full instrument intended to measure the champion
construct.
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Champions’ effectiveness

Our review demonstrates that causal relationships
between deployment of champions and improvement in
innovation use and outcomes in health care settings can-
not be drawn from the included studies because of the
methodological issues (ie. lack of description of cham-
pions, lack of valid and reliable measures used and use
of observational study designs) present in most of these
studies. Hall and colleagues also found low confidence evi-
dence pertaining to champions’ effectiveness in guideline
implementation in long-term care [22]. When we tried to
make sense of the evidence, we found that across seven
studies, champions were related to increased use of inno-
vations at an organizational level [39-41, 50, 59, 71, 75].
Our findings indicate that champions do not consistently
improve provider’s attitudes and knowledge across four
studies [61, 64, 65, 68, 77, 78], provider’s use of innovations
across 17 studies [47-49, 52, 54, 55, 57, 58, 62, 63, 66, 67,
70, 72, 74, 76, 80], or patient outcomes across six studies
[41, 51, 53, 57, 60, 76]. We only found one study suggest-
ing that the use of champions is associated with decreased
provider instrumental innovation use [74], and none of
the studies reported that the use of champions resulted in
worse outcomes or harms. Damschroder and colleagues
[101] reported that a single champion may be adequate in
facilitating the implementation of technological innova-
tions, but a group of champions composed of individuals
from different professions may be required to encourage
providers to change their practices. Furthermore, the myr-
iad of mixed findings pertaining to the effectiveness of
champions could be related to the lack of (1) description
of the champions; (2) fidelity of the champion strategy; (3)
evaluation of champion’s activities and level of exposure to
champions; and (4) assessments of confounding contex-
tual factors affecting champions’ performance. According
to Shaw and colleagues [102], champions can undertake
many roles and activities and that the assumption that
champions operate in the similar manner may make com-
parisons difficult if these distinctions are not clarified.

Our results draw similar conclusions from the four
cited published reviews on champions [21-24]. How-
ever, as detailed in this ‘Discussion’ section, our review
(1) synthesized more quantitative evidence across vary-
ing health care settings and innovation types to reinforce
the conclusions made from the past reviews; (2) high-
lighted areas where adequate research is conducted
around champions and innovation use and outcomes; (3)
identified four additional scales used in champion effec-
tiveness studies not previously cited in previous reviews;
and (4) provided implications of our findings in research
and deployment of champions.

Page 41 of 48

Implications of study findings

One implication of our study findings is that it provides
a summary of 35 studies that evaluate the effective-
ness of champions across varied health care settings
and innovation types. Furthermore, we identified areas
for which the effectiveness of champions was not well
examined: (1) patients’ innovation use, (2) organiza-
tional conceptual innovation use, (3) provider out-
comes, (4) and system/facility outcomes. In addition,
our findings suggest that individuals who are think-
ing of mobilizing champions should begin by reflect-
ing on their intended implementation goal (innovation
use or outcomes by patients, providers, or by systems/
facilities). If the goal is to increase organizational use
of innovations, then there is some evidence to support
the position that the use of champions may be benefi-
cial. However, if the goal is to improve innovation use
by providers and patients, or improve outcomes, indi-
viduals implementing EBP should be mindful when
using champions until more conclusive evidence exists
to support their effectiveness pertaining to these goals.
Although there is a lack of evidence suggesting that the
use of champions can be harmful, there are opportu-
nity costs that come with deploying champions (e.g.
clinician time and sometimes monetary costs) that
may be better used to deploy a different implementa-
tion strategy. Furthermore, our findings imply that
future effectiveness studies should examine whether
champions perform distinct roles or activities depend-
ing on the innovation type or level of implementa-
tion (i.e. system/facility or individual (providers or
patients)). To differentiate between several types of
champions present in implementation requires future
studies to provide more detailed descriptions of the
champion strategy. One way to achieve this objective
is through the development and use of valid, reliable
and pragmatic tools that evaluate champions’ activi-
ties and exposure to champions. A second means is
through the conduct of process evaluations in con-
junction with experimental studies. Strauss and col-
leagues [38] defined process evaluations as qualitative
or mixed method studies that are intended to describe
the process of implementation, and the experiences
of the individuals involved in implementation. Michie
and colleagues [103] also highlighted that triangula-
tion of qualitative data with findings of experimen-
tal studies would increase the validity of conclusions
that an observed change is due to the applied knowl-
edge translation strategy. Lastly, process evaluations
may also help inform the optimal dose of champions
required to achieve an implementation goal [38].
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Limitations

Limitations of our review

Apart from theses and dissertations, we did not con-
sider other grey literature in this study. Moreover, our
eligibility criteria excluded studies that were not writ-
ten in English. Further, our conclusions, made through
vote counting, does not consider the effect size and the
sensitivity of each individual study in estimating these
effect sizes [45]. We tried to mitigate this limitation by
reporting both the effect sizes and the sample sizes for
each study. Moreover, as we only included studies that
explicitly called the individual a champion, our review
excluded other studies that deployed an individual that
could have performed similar roles or activities as a
champion but was not labelled a champion.

Limitations in the primary studies

The methodological, outcome measure and topic het-
erogeneity across the included studies did not allow us
to conduct a meta-analysis to calculate the magnitude
of champions’ effectiveness. The lack of description or
evaluation of the champions’ attributes, roles and activ-
ities in most of the studies makes it difficult to decipher
why the effectiveness of champions was found primarily
mixed. In addition, the minimal use of both experimen-
tal research designs and reliable and valid measures to
assess exposure to champions across the included stud-
ies makes it impossible to draw causal conclusions.
Lastly, the included studies were mostly conducted in
North American or European countries; hence, these
findings may not be pertinent to other continents.

Conclusions

We aimed to evaluate the effectiveness of champions
in improving innovation use and patient, provider and
system/facility outcomes in health care settings. In
5 of 7 studies, champions and use of innovations by
systems/facilities was positively associated. The effec-
tiveness of champions in improving innovation use by
providers and patients, or outcomes was either incon-
clusive or unexamined. There was little evidence that
champions were harmful to implementation. To miti-
gate the uncertainty related to champions’ effective-
ness, their deployment should be accompanied by a
plan: (1) on how the use of champions will achieve
goals or address barriers to implementation; (2) defin-
ing and evaluating fidelity of champion’s activities; and
(3) evaluating champions’ effectiveness.
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