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Abstract

Background: Systematic reviews are infrequently used by health care managers (HCMs) and policy-makers (PMs) in
decision-making. HCMs and PMs co-developed and tested novel systematic review of effects formats to increase their use.

Methods: A three-phased approach was used to evaluate the determinants to uptake of systematic reviews of effects and
the usability of an innovative and a traditional systematic review of effects format. In phase 1, survey and interviews were
conducted with HCMs and PMs in four Canadian provinces to determine perceptions of a traditional systematic review
format. In phase 2, systematic review format prototypes were created by HCMs and PMs via Conceptboard©. In phase 3,
prototypes underwent usability testing by HCMs and PMs.

Results: Two hundred two participants (80 HCMs, 122 PMs) completed the phase 1 survey. Respondents reported that
inadequate format (Mdn = 4; IQR = 4; range = 1–7) and content (Mdn = 4; IQR = 3; range = 1–7) influenced their use of
systematic reviews. Most respondents (76%; n= 136/180) reported they would be more likely to use systematic reviews if
the format was modified. Findings from 11 interviews (5 HCMs, 6 PMs) revealed that participants preferred systematic
reviews of effects that were easy to access and read and provided more information on intervention effectiveness and less
information on review methodology. The mean System Usability Scale (SUS) score was 55.7 (standard deviation [SD] 17.2) for
the traditional format; a SUS score < 68 is below average usability. In phase 2, 14 HCMs and 20 PMs co-created prototypes,
one for HCMs and one for PMs. HCMs preferred a traditional information order (i.e., methods, study flow diagram, forest
plots) whereas PMs preferred an alternative order (i.e., background and key messages on one page; methods and limitations
on another). In phase 3, the prototypes underwent usability testing with 5 HCMs and 7 PMs, 11 out of 12 participants co-
created the prototypes (mean SUS score 86 [SD 9.3]).

Conclusions: HCMs and PMs co-created prototypes for systematic review of effects formats based on their needs. The
prototypes will be compared to a traditional format in a randomized trial.
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Background
Knowledge has often been classified as either conceptual
(i.e., changes in understanding or attitudes), instrumen-
tal (i.e., concrete application), or persuasive (i.e., political
or persuasive tool) [1]. The use of knowledge (i.e., evi-
dence) can include any or all of these concepts. In health
systems, the use of high-quality research is frequently in-
adequate, leading to variation in the quality of patient
care and cost efficiencies [2, 3]. Although research evi-
dence is generated at a rapid rate, it is not readily avail-
able to relevant knowledge users, and when it is
available, it is suboptimally applied [4]. One of the major
contributors to the suboptimal use of evidence is the
volume of research evidence produced [5]. The high vol-
ume of research highlights the need for systematic re-
views to facilitate knowledge management and evidence
uptake (i.e., access and application of knowledge). For
policy-makers (PMs) and health care managers (HCMs),
evidence is just one component of decision-making and
various contextual factors also exist that will influence
decision-making; however, this highlights the critical role
to ensure that evidence is accessible to decision makers
and easily understood.
Systematic reviews summarize all empirical (including

qualitative and quantitative) evidence that meets
pre-specified eligibility criteria to answer a given re-
search question [6] and can be used for concrete know-
ledge use. Moreover, since systematic reviews consider
the totality of evidence on a topic, they should be the
foundational element of knowledge translation (KT) ac-
tivities [7, 8]. However, evidence indicates that know-
ledge users such as HCMs and PMs infrequently use
systematic reviews in decision-making despite being
aware of their potential value [9]. Several studies have
been conducted examining this phenomenon and have
uncovered key determinants affecting systematic review
use including the inability to appraise and understand
them, difficulty accessing them among other factors. In a
scoping review conducted by Tricco et al., extrinsic and
intrinsic barriers and facilitators to systematic reviews
use were identified [10]. Extrinsic barriers (i.e., barriers
external to the use of systematic reviews) included
knowledge users’ lack of time to locate and retrieve sys-
tematic reviews and/or their lack of skills to evaluate
and apply relevant evidence. In contrast, extrinsic facili-
tators included establishing collaborations between re-
searchers and PMs to create systematic reviews in a
timely manner that are relevant to users. Intrinsic bar-
riers (i.e., barriers inherent to the systematic review) de-
scribed were issues such as reviews being lengthy and
poorly presented, content not addressing relevant ques-
tions, and findings not contextualized. One-page sum-
maries of review that included specific content relevant
to the audience were reported as intrinsic facilitators.

To address the research-to-policy gap, studies on strat-
egies to promote systematic reviews use have accelerated
in growth [11–13]. Many of the strategies identified, how-
ever, focus on extrinsic factors to systematic uptake while
there is limited research on the impact of strategies that
target intrinsic factors such as the format of systematic re-
views to increase use. The overall goal of our work is to
enhance the uptake of systematic reviews of intervention
effects. Given that substantial barriers to systematic review
uptake are attributed to lengthy reviews that include ir-
relevant content, findings lacking contextualization, and
facilitators such as shorten summaries promote use [14],
our objectives were to collaborate with knowledge users
(i.e., HCMs and PMs) to identify intrinsic barriers and fa-
cilitators to using systematic reviews of effects and to de-
velop and test the usability of prototypes of systematic
review of effects formats that better meet the needs of
these knowledge users. We defined format as what (i.e.,
content including population, intervention, comparison,
outcomes, setting, methods) and how (e.g., layout) infor-
mation is presented.

Methods
Design/approach
A three-phase multiple, mixed-methods approach (Fig. 1)
was employed to develop and test prototype formats for
optimized presentation of systematic reviews of effects. In
phase 1, survey and interviews were conducted with
HCMs and PMs to identify the barriers and facilitators to
using systematic reviews of effects, preferences for the for-
mat and layout of reviews, and the usability of a traditional
systematic review of effects format. Phase 2 involved the
development of knowledge user informed prototype for-
mats. Phase 3 included interviews with HCMs and PMs to
test the usability of the prototype formats.

Phase 1: identifying key barriers and facilitators to using
systematic reviews and preferences for format and layout
Phase 1 involved (i) developing and disseminating the sur-
vey; and (ii) conducting interviews with knowledge users.

Participants and recruitment
A purposive sampling approach was applied to identify
HCMs and PMs from four Canadian provinces (i.e., Al-
berta, British Columbia, Ontario, and Quebec). These
provinces were selected as they account for > 50% of the
Canadian population. HCMs were individuals in a man-
agerial or supervisory role in a health care organization
with management and supervisory mandates including
public health. PMs/advisors/analysts were individuals
(non-elected) at some level of government who had
some responsibility for analyzing data or making recom-
mendations, and included regional, provincial, and fed-
eral representation.
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We identified HCMs through hospitals and regional
health authorities and PMs through provincial ministry of
health agencies.1 Potential participants received personal-
ized email invitations to participate in the study from
research team members from each of the organizations.
To optimize the response rate, a standardized survey
method was used [15] and non-respondents were sent
email reminders 1, 2, and 3 weeks after initial emails.

Development of survey and interview guide
Survey questions (Additional file 1: Appendix S1) were
developed from a scoping review of literature on barriers
and facilitators (including format and content features)
to the use of systematic reviews by HCMs and PMs [10].
Four HCMs and PMs from our project steering commit-
tee piloted the questions for face validity. Participants
were asked to (a) rank the importance of barriers and fa-
cilitators when considering the use of a systematic re-
view in their own setting using a 7-point Likert scale, (b)
identify additional barriers and facilitators, (c) indicate
preferences for the format and layout of systematic re-
views of effects, and (d) indicate if and how often they

used systematic reviews in decision-making in the previ-
ous year, and whether they received training on inter-
preting systematic reviews. Survey participants were also
asked to indicate whether they would be interested in
participating in an interview or future study phases.
Questions in the semi-structured interview guide

(Additional file 1: Appendix S2) focused on the usability
of traditional systematic reviews (i.e., full-length review
selected by the steering committee members) to obtain
further information and clarification on participants’
perceptions on clarity, aesthetics, layout, legibility, re-
view structure, and suggestions for improvement. The
same interview guide was used for phases 1 and 3; the
interview guide was dynamic and refined to include
probes on key themes that emerged during interviews.
The interview guide also included the System Usability
Scale (SUS) questionnaire, a validated scale used to
evaluate product usability [16, 17].

Data collection and analysis
The survey was administered online to HCMs and PMs in
English and French between December 2015 and February

Fig. 1 Study flow diagram
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2016 using FluidSurveys™. No identifiers were associated
with the data. Analyses of quantitative survey data (e.g.,
from Likert scale questions) were performed using SPSS
22.0 to calculate descriptive statistics for survey items (e.g.,
proportions for categorical items, means with standard
deviations, and medians with interquartile ranges). We did
not test for differences between responses of HCMs and
PMs as the survey was intended to describe their use of
reviews only. Where appropriate, 7-point Likert scale re-
sponses were reduced to the nominal level by combining
“1–3” and “5–7” responses into two categories of “accept”
and “reject” and keeping “4” as a neutral response. French
responses were translated and combined with the English
data for analysis. Text responses collected from
open-ended survey questions were exported from FluidSur-
veys™ for qualitative analysis. Applying qualitative content
analysis [18], one study team member (SJ) manually
grouped responses into categories, while another member
of the study team (AMJ) reviewed results for reliability.
Upon survey completion, telephone interviews were

conducted with HCMs and PMs from January to Febru-
ary 2016 by two research coordinators (AMJ, SJ); one
conducted the interview and the other acted as a
note-taker. Using a ‘think aloud’ approach [19], partici-
pants were instructed to verbalize all thoughts, actions,
and comments while examining a copy of a traditional
systematic review of effects [20]. Participants were not
asked to apply the document to a relevant health care
scenario. Interviews were 30 min and were audio re-
corded. Both interviewers collectively reviewed the audio
files and interview notes. Key findings from each inter-
view were recorded by interviewers to help categorize
findings, identify themes, and monitor when thematic
saturation (i.e., when little or no new findings are gained
from consecutive interviews) was achieved. SUS ques-
tionnaire responses were summed and converted to an
overall SUS score. SUS scores range from 0 to 100 and a
score of > 68 is interpreted as above average usability
[16, 17]. Interviews concluded once target numbers were
met, and no additional information was gathered.

Triangulation
A mixed-methods triangulation technique incorporating
quantitative and qualitative methodologies [21–23] was ap-
plied using the survey responses and usability testing inter-
views from phase 1 to uncover convergence, inconsistency,
or contradiction. Data collected from both sources were
combined and analyzed using a meta-matrix, a secondary
analysis technique [24] by two research coordinators (AMJ,
SJ). A meta-matrix technique is an approach whereby both
quantitative and qualitative data are visual displayed in a
matrix framework (i.e., data is displayed along columns and
rows) facilitating the combined analysis and data manage-
ment of quantitative data (i.e., survey) and qualitative data

(i.e., interview). It was done once each source was separ-
ately analyzed, enabling pattern recognition between the
different data types. Intrinsic barriers and facilitators (i.e.,
those that are inherent to the systematic review) related to
format, content, and layout, which emerged from the find-
ings were used to inform the development of a prototype of
a systematic review of effects format.

Phase 2: developing a novel systematic review of effects
format
Phase 2 involved (i) developing a prototype and (ii)
eliciting feedback from knowledge users.

(i) Developing a prototype
Using the phase 1 results, four expert panel members
(HCM, PM, and researchers) from the research team and a
graphic designer developed different options for the con-
tent and format. They provided two content, two layout
(e.g., columns), two graphic, and three color combination
options. The graphic designer converted these options into
180 building blocks (pieces of content with various graphics
and text), which were uploaded onto Conceptboard©, a vis-
ual collaboration platform that allows users to anonymously
edit content; view and make comments on other users’
content on a real-time ‘whiteboard’, and interact through an
anonymous chat feature. This technology has been used to
bring together various knowledge users internationally to
facilitate work in a collaborative, virtual environment [25].

(ii) Eliciting feedback from knowledge users

Participants and recruitment A sequential purposive
sampling approach was applied whereby participants
from phase 1 who indicated interest in participating in
future phases were invited to participate. Participants
were provided with several date options and separate
into groups based on their availability to participate.
Consenting participants were provided with an instruc-
tional video on Conceptboard© functionalities and in
two rounds, participants reviewed the prototypes, made
edits, and commented on participants’ edits.

Collaborative-based activity In round one, participants
selected options they preferred from a menu of building
blocks and built a new systematic review format. Partici-
pants were encouraged to include comments on the ra-
tionale behind their selections and to comment on other
participants’ boards. In round two, participants submit-
ted votes on the design aspects (i.e., color, layout, con-
tent, and favored format) that were tied for preferences
in round one. Participants were encouraged to provide
comments and discuss their preferences.
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Data analysis
Two research coordinators (AMJ, SJ) calculated the num-
ber of votes (pro, con, conciliatory) by each group (i.e.,
HCMs and PMs) for each format field, and compared se-
lected options and identified which options were most con-
tentious (i.e. had the most exchanged messages). A
quantitative analysis of the number of changes to the re-
vised template format by each group was performed and
compared between groups [26–28]. Comments from online
discussions were analyzed by one researcher (SJ). Responses
were grouped into categories using a content analysis ap-
proach [18], and the results were reviewed by a second re-
search coordinator (AMJ). Two different prototype
formats: one for HCMs (format A) and one for PMs (for-
mat B) were developed based on phase 2 findings.

Phase 3: usability testing of the systematic review of
effects formats
Phase 3 involved conducting interviews with knowledgeable
users to evaluate the usability of the novel formats.

Participants and recruitment
To test the comprehensiveness and ease of use of the sys-
tematic review of effects prototype formats, phase 1 and/or
phase 2 participants (i.e., HCMs and PMs) who indicated an
interest in being involved in future phases were invited to
participate.

Data collection and analysis
HCMs and PMs were emailed formats A and B, respect-
ively, on the day of their scheduled usability testing session.
Similar to phase 1, a ‘think aloud’ approach [19] was used,
and participants were instructed to verbalize all thoughts
and actions while examining a copy of the prototype.
Sessions were conducted by telephone in November 2016
with one research coordinator facilitating the session and a
second acting as a note-taker. All interviews were audio re-
corded. Audiotapes and notes from each session were
analyzed by two research coordinators (AMJ, SJ) using the
same method described in phase 1. The SUS scores were
determined for formats A and B.

Ethics and consent
Ethical approval was obtained from St. Michael’s Hospital Re-
search Ethics Board (#15-301) and the Interior Health Author-
ity Research Ethics Board (# 2015-16-68-E). Informed consent
was obtained from all participants prior to study activities.

Results
Phase 1: identifying key barriers and facilitators to using
systematic reviews and preferences for format and layout
Participants’ characteristics
A total of 267 survey responses were received, and of
these, 202 responses were included in the analyses with 65

excluded due to missing data. Among survey respondents,
80 were identified as HCMs and 122 were identified as
PMs. Survey respondents were primarily from Ontario
(41%; n = 83) and British Columbia (35%; n = 71) with 67%
(n = 136) working in a provincial setting. At least half of
survey respondents (55%; n = 111) indicated that they re-
ceived some training on how to read and interpret system-
atic reviews, and systematic reviews were most often used
every 2–3 months (26%; n = 53). Characteristics of survey
respondents are provided in Table 1.
Survey respondents were asked about their familiarity,

knowledge, skill, and belief with respect to systematic re-
views (Table 2). Most survey respondents reported that
they were familiar with systematic reviews (Mdn = 5; IQR
= 2; range = 1–7) and believed systematic reviews can have
a practical impact on the decisions they make at work
(Mdn = 6; IQR = 2; range = 1–7). Overall, survey respon-
dents stated they had a high level of knowledge about the
different types of evidence available to support
decision-making (Mdn = 5; IQR = 1; range = 1–7) while a
smaller proportion of survey respondents reported they
had high level of knowledge on how to appraise the qual-
ity of systematic reviews (Mdn = 5; IQR = 2; range = 1–7).
Of the survey respondents, 11 (5 HCMs and 6 PMs)
consented and participated in follow-up interviews. Survey
respondents were invited to participate in all phases of the
study; therefore, participants may appear in one or more
phases. Characteristics of interview participants as well as
participants of other phases of the study (i.e., phases 2 and
3) are described in Tables 1 and 2.

Barriers and facilitators affecting systematic review uptake
Format and content To assess barriers and facilitators to
uptake of systematic reviews, survey respondents were pro-
vided with a list of scenarios and asked to rate the level of
impact on a 7-point Likert scale (Table 3). Format and con-
tent were considered one of the key intrinsic factors affect-
ing the use of systematic reviews. Survey respondents
reported barriers such as difficulties with format and con-
tent not meeting their needs which would affect their deci-
sion to use systematic reviews. Similarly, in open-ended
responses, challenges with interpreting results and their ap-
plication were reported as factors limiting use. However, in
circumstances where review content addressed their needs
and participants liked the format, respondents reported
these factors would have a major impact and they would be
encouraged to use systematic reviews.

Resources Resources were a prominent extrinsic factor
perceived to impact use of systematic reviews. Respondents
reported lack of resources such as time to search/analysis
systematic reviews, availability of relevant systematic re-
view, and organizational support to implement evidence
(i.e., leadership not valuing aspects of systematic reviews)

Marquez et al. Implementation Science  (2018) 13:84 Page 5 of 14



Table 1 Characteristics of study participants

n/%

Phase 1 Phase 2 Phase 3
(n = 12)Characteristicsa Survey

(n = 202)
Interview
(n = 11)

Round 1
(n = 13)

Round 2
(n = 21)

Professional role

Health care manager 80 (39.6) 5 (45.5) 5 (38.5) 9 (42.9) 5 (41.7)

Policy-maker/advisor/analyst 122 (60.4) 6 (54.5) 8 (61.5) 12 (57.1) 7 (58.3)

Provinces

Alberta 39 (19.3) 3 (27.3) 1 (7.7) 3 (14.3) 3 (25.0)

British Columbia 71 (35.1) 2 (18.2) 5 (38.5) 8 (38.1) 3 (25.0)

Ontario 83 (41.1) 6 (54.5) 7 (53.8) 9 (42.9) 6 (50.0)

Quebec 9 (4.4) 0 (0.0) 0 (0.0) 1 (4.8) 0 (0.0)

Years of experience in role

1 12 (5.9) 0 (0.0) 1 (7.7) 2 (9.5) 2 (16.7)

2–10 88 (43.6) 7 (63.6) 9 (69.2) 9 (42.9) 2 (16.7)

11–20 59 (29.2) 4 (36.4) 3 (23.1) 8 (38.1) 6 (50.0)

20+ 43 (21.3) 0 (0.0) 0 (0.0) 2 (9.5) 2 (16.7)

Level of organization

National 8 (4.0) 1 (9.1) 2 (15.4) 2 (9.5) 1 (8.3)

Provincial 136 (67.3) 9 (81.8) 10 (76.9) 15 (71.4) 8 (66.7)

Regional 34 (16.8) 0 (0.0) 0 (0.0) 1 (4.8) 2 (16.7)

Local 24 (11.9) 1 (9.1) 1 (7.7) 3 (14.3) 1 (8.3)

Description of organization

Health service provider 92 (45.5) 5 (45.5) 5 (38.5) 10 (47.6) 6 (50.0)

Government agency 73 (36.1) 2 (18.2) 3 (23.1) 6 (28.6) 4 (33.3)

Funding agency 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Not for profit 3 (1.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Other 33 (16.3) 4 (36.4) 5 (38.5) 5 (23.8) 2 (16.7)

Geographic location

Urban 176 (87.1) 11 (100.0) 13 (100.0) 20 (95.2) 12 (100.0)

Suburban 13 (6.4) 0 (0.0) 0 (0.0) 1 (4.8) 0 (0.0)

Rural 13 (6.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Training on interpreting systematic reviews

Yes 111 (55.0) 7 (63.3) 9 (69.2) 13 (61.9) 8 (66.7)

No 91 (45.9) 4 (36.4) 4 (30.8) 8 (38.1) 4 (33.3)

Use of systematic reviews

Never 37 (18.3) 1 (9.1) 0 (0.0) 2 (9.5) 0 (0.0)

Once 27 (13.7) 2 (18.2) 2 (15.4) 3 (14.3) 1 (8.3)

Every 2–3 months 53 (26.2) 4 (36.4) 6 (46.2) 6 (28.6) 3 (25.0)

Once a month 33 (16.3) 2 (18.2) 1 (7.7) 2 (9.5) 1 (8.3)

Twice a month 22 (10.9) 1 (9.1) 0 (0.0) 1 (4.8) 2 (16.7)

Once a week 18 (8.9) 0 (0.0) 2 (15.4) 2 (9.5) 1 (8.3)

Every day 12 (5.9) 1 (9.1) 2 (15.4) 5 (23.8) 4 (33.3)
aNote: a sequential sampling approach was used to recruit participants throughout the three phases of this study. Therefore, participants may appear in one or
more phases of the study
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Table 2 Study participants’ ratings of familiarity, knowledge, skill, and belief with systematic reviews [Mdna (IQRb); range: (min, max)]

Score (Mdna) (IQRb)); range: (min, max)

Phase 1 Phase 2 Phase 3

Response Survey Interview Round 1 Round 2

Familiarityc

How familiar are you with systematic reviews 5 (2); (1, 7) 5 (1.5); (4, 7) 7 (2); (4, 7) 7 (2); (4, 7) 7 (1); (4, 7)

Beliefd

I believe that systematic reviews can have a practical impact on the
decision I make at work

6 (2); (1, 7) 5 (2); (5, 7) 6 (1); (5, 7) 6 (1); (4, 7) 7 (1); (5, 7)

Knowledged

I have high level of knowledge about how to appraise the quality of
systematic reviews

5 (2); (1, 7) 5 (2); (2, 7) 6 (2); (2, 7) 6 (2); (2, 7) 6 (0); (2, 7)

I have high level of knowledge about the different types of research
evidence available to support decision making

5 (1); (1, 7) 5 (1); (3, 7) 6 (2); (3, 7) 6 (2); (3, 7) 6.5 (1); (3, 7)

Skilld

I am confident in my ability to read and appraise the quality of
systematic reviews

5 (2); (1, 7) 5 (2); (2, 7) 5 (2); 2 (7) 5 (2); (2, 7) 6 (1); (2, 7)

aMdn =median
bIQR = interquartile range
cLikert scale range where 1 = not at all familiar and 7 = extremely familiar
dLikert scale range where 1 = strongly disagree and 7 = strongly agree

Table 3 Barriers and facilitators to use of systematic reviews

Responsea Score (Mdnb (IQRc))

Barriers

I find the format of systematic reviews makes them difficult to read 4 (4); (1, 7)

The content of the systematic review does not meet my needs 4 (3); (1, 7)

I do not have the resources to implement evidence from systematic reviews at work 4 (3); (1, 7)

I do not have the skills to appraise systematic reviews for their validity 4 (3); (1, 7)

I do not believe that the outcome reported in a systematic review will actually happen 4 (3); (1, 7)

I don’t agree with the results of a specific systematic review 3 (3); (1, 7)

I am not motivated to use the results of a systematic review in my decision making 3 (3); (1, 7)

I am not familiar with systematic reviews 3 (3); (1, 7)

Facilitators

The content of most systematic reviews meets my needs 6 (3); (1, 7)

I have the resources to implement evidence from systematic reviews at work 6 (3); (1, 7)

I am part of collaborations between researchers & policy makers/health care managers 6 (3); (1, 7)

I am motivated to use the results of a systematic review in my decision making 6 (1); (1, 7)

I like the format of systematic reviews 5 (2); (1, 7)

I do have the skills to appraise systematic reviews for their validity 5 (2); (1, 7)

I believe that the outcome reported in a systematic review will actually happen 5 (2); (1, 7)

I am familiar with systematic reviews 5 (1.5); (1, 7)

I agree with the results of a specific systematic review 4 (4); (1, 7)
aSurvey respondents were asked to indicate the level of impact on a Likert scale where 1 = no impact and 7 =major impact
bMdn =median
cIQR = interquartile range
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which would hinder the use of systematic reviews. In con-
trast, having adequate resources would facilitate uptake.

Motivation, knowledge, and skills Of the listed poten-
tial factors influencing systematic review use, personal
motivation, familiarity with systematic reviews, and pos-
sessing critical appraisal skills were also viewed as key
extrinsic enablers to systematic reviews use.

Content preference of systematic reviews
Survey respondents rated their level of interest in each of
the common content elements in a traditional systematic
review. Over 80% of survey respondents rated the conclu-
sion, discussion, strengths/limitations, and results as the
review content of most interest. Elements of less interest
(i.e., < 50%) were acknowledgements, forest plot diagrams,
and conflicts of interest (Additional file 2: Figure SA1).
Follow-up interviews with a portion of survey respon-

dents (i.e., HCMs and PMs) aligned with survey findings. In
addition, interview findings suggested possible differences
in format and content preferences between HCMs and
PMs. In reviewing the traditional systematic review of ef-
fects [20], both HCMs and PMs expressed that there was
too much information, some repetition, and not enough lay
language. HCMs described that they often sought evidence
for a specific purpose and that evidence had to be timely,
easy to access, and filtered (Table 4). Similarly, PMs cited
that that they passed on information from systematic re-
views of effects to their superiors in very small, concise
amounts and the current format did not suit their needs.
Majority of participants considered the results and inter-

pretation as the most interesting part of the systematic re-
view of effects. In the results, participants reported that
they preferred a high-level summary and were most inter-
ested in what interventions were found to be effective and
which populations responded favorably to the interven-
tions. They were not interested in interventions that
showed no significant effect or in any findings pertaining to
search results and study characteristics. Additionally, PM
participants stated that they often feel deterred from read-
ing anything with statistical information (e.g., confidence
intervals) and only a few liked having forest plot graphs, if
they were clear and easy to understand. In the interpret-
ation, most participants found the language in the trad-
itional systematic review of effects to be clear and succinct;
however, they wanted more information on next steps/rec-
ommendations and possible implementation. PM partici-
pants preferred more information on intervention cost
included and were concerned with information such as the

implementation of the intervention that would assist in
decision-making (e.g., the dose of intervention and the
effects and duration of the intervention). Sections of infor-
mation participants were least interested in or felt that is
was less of a priority included the limitations and findings
related to systematic review methods and the risk of bias.
The cited information pertaining to risk of bias could be
excluded, as the details could be difficult for some know-
ledge users to interpret and that the methods section was
not as relevant, and they were not interested in reading in-
formation on how searches were performed or how articles
were screened (Table 5). Moreover, HCM participants
stated that they were not interested in study characteristics.

Content modifications to systematic reviews
Over 50% of survey respondents rated all suggested review
modifications as important (providing ratings from 5 to 7
on a scale from 1 to 7) (Additional file 2: Figure SA2).
Overall, 87% (n = 147) of survey respondents reported that
they would be more likely to use systematic reviews in their
decision-making if the content was modified. Suggestions
for modification included clear indications of outcomes of
potential application in health care/policy and practice, ‘take
home messages’ in plain language, summary sections on
the impact on/relevance to, health care/policy/practice, and
greater focus on the interpretations of results.

Format preference of systematic reviews
Regarding traditional review formats, of the features that
survey participants were satisfied with only four of the
nine format features were rated above 55%. Most partici-
pants reported being displeased with the total length of
the review, number and length of the tables, and size and
location of the journal logo. Format features such as the
use of tables and columns to display and organize infor-
mation, illustration of citations and articles screened, and
header/footer to display location in a journal were satisfac-
tory (Additional file 2: Figure SA3). Findings from HCM
and PM interviews supported the survey data; specifically,
participants liked the use of columns, yet they found them
confusing to read and difficult to navigate when the sec-
tion continued across pages, and figures such as forest
plots were hard to comprehend (Table 6).

Format modifications to systematic reviews
In assessing modifications to a traditional systematic re-
view, over 65% of respondents reported that all suggested
modifications were important. Most survey respondents
(76%; n = 136) reported that they would be more likely to

Table 4 Content preference of systematic reviews

“Often it’s the ministry that wants an answer or yeah, there is a very
vocal patient population or an outbreak or something and we need
to understand the evidence immediately”–HCM interview participant

Table 5 Content preference of systematic reviews

“…because it’s published in a reputable journal I know that it’s
methodical and it’s met all of the criteria, but I don’t need to
know all of the details”–PM interview participant
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use systematic reviews if the format was modified. Over
80% of survey respondents and interviewees agreed that
using bullets, graphs and tables to display results, hyper-
links to supporting documents, and summarizing system-
atic reviews on one page would be instrumental in
increasing review uptake (Additional file 2: Figure SA4).

Preference for font and color
Overall, participants reported Calibri 11 or 12, and either
blue, or black and white as their preferred text character
(i.e., font and size) and color (Additional file 2: Table
SA1). More than half of respondents preferred to read
materials on the computer (56%, n = 96) than in print.

Usability of traditional format
HCMs found the traditional systematic review of effects
format difficult to use and the various tables, boxes, and
graphics lacked a sense of cohesiveness. PMs neither dis-
agreed nor agreed on these two statements but did not
feel they would utilize the traditional systematic format
of effects frequently. The overall mean SUS score of 55.7
(SD 17.2) was below average (Table 7).

Phase 2: developing a novel systematic review format
Over two rounds, participants developed and selected
their preferred novel systematic review of effects formats.

Participant characteristics are provided in Tables 1 and 2.
In round one, 13 participants were separated into three
groups based on availability to participate, and over the
course of 1 week, built customized systematic reviews of
effects. The first group consisted of 3 HCMs and 3 PMs,
the second group consisted of 2 HCMs and 1 PM, and the
last group consisted of 4 PMs.
Overall, participants displayed various preferences for

color, content, and layout with little consensus (Add-
itional file 2: Table SA2). For example, some preferred to
have a traditional content order (e.g., title, background,
methods), some preferred a novel order with key messages
and results on the first page and background information
on the second page, and some preferred a mix between
these two. There were mixed preferences on detail pre-
ferred for each section of the systematic review, color, and
the use of columns. Subsequently, three systematic review
options were created for round two instead of just one (in
consultation with a graphic designer and a usability ex-
pert) (Additional file 1: Appendix S3). Option one was
composed of black and white headers/icons, presented in
two-columns, with content reflecting the traditional order
of a systematic review, option two included blue headers/
icons, presented in one-column, with similar content to
option one, presented in a new order (e.g., key messages
were on the first page, methods on the second page), and
option three had blue and green headers/icons, presented
in one- and two-columns, with emphasis on different con-
tent and presented in a new order.
In round two, 21 participants were separated into

three groups based on availability (similar to round one)
and voted on the design aspects (e.g., color, content, and
layout) over 1 week. Group one consisted of 3 HCMs
and 7 PMs, group two consisted of 5 HCMs and 4 PMs,

Table 6 Format preference of systematic reviews

“there seem to be some academic literature based formatting
requirements that are different from the format/kind of requirements
from someone on the policy side would want in a document, so we
are trying to use something for, it’s a square peg in a round hole type
of thing where something that is built for one purpose is trying to be
used for another purpose. So from that perspective it doesn’t work
very well”–PM interview participant

Table 7 System usability scale (SUS) scores of the traditional systematic review format

Meana (SD)

Statement Traditional Format

HCMs
(n = 5)

PMs
(n = 6)

I think that I would like to use this document frequently 3.6 (0.6) 2.8 (1.2)

I found this document unnecessarily complex 3.4 (1.3) 3.2 (1.0)

I thought this document was easy to use 2.6 (1.3) 3.0 (1.1)

I think that I would need the support of a technical person to be able to use this document 2.0 (0.7) 2.2 (1.6)

I found the various functions of this document (ex: the tables, boxes, graphics, etc.) were very well integrated 2.6 (0.9) 3.0 (1.6)

I thought there was too much inconsistency in the format of this document 2.2 (0.5) 3.3 (0.5)

I would imagine that most people would learn to use this document very quickly 2.4 (0.9) 2.7 (1.2)

I found this document very cumbersome to use 3.0 (1.0) 3.0 (1.1)

I felt very confident using this document 4.0 (1.2) 3.5 (1.2)

I need to learn a lot of things before I could get going with this document 2.4 (1.1) 2.0 (1.1)

Calculated Score 55.5 (16.5) 55.8 (20.8)
aScoring based on a scale from 1 = strongly disagree to 5 = strongly agree. At least 5 items were reversed coded in order to calculate the mean
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and group three consisted of 1 HCM and 1 PM. HCMs
and PMs had unique preferences (Additional file 2: Table
SA3), and thus, two different formats were created; one
targeted to HCMs (format A), and one targeted to PMs
(format B) (Additional file 1: Appendix S4). For example,
HCMs preferred use of the blue color scheme as it did
not distract the reader and provided the option to print
in grayscale, while PMs preferred the use of color to
highlight different boxes of text. HCMs favored a trad-
itional content order (i.e., option 1) and PMs indicated
that the forest plot was not necessary, and the inclusion
of methods was not a priority.

Phase 3: usability testing of the systematic review
formats
Interviews were conducted with 5 HCMs and 7 PMs to
assess usability (i.e., content, layout, and graphics) of the
prototype formats. Each participant was provided with
the prototype specifically design to their reported needs
(format A [for HCMs] and format B [for PMs]). Of the
total participants that participated in usability testing,
92% of participants (i.e., 11 of 12) were involved in phase
2, co-creating the novel formats. Characteristics of inter-
view participants are provided in Tables 1 and 2.

Content of the new format (A and B)
HCMs and PMs found the review language was clear
and concise. They valued the inclusion of sections such
as background, key messages, but exhibited differing
opinions on other sections. For instance, while HCMs
appreciated the level of detail in the methods and the in-
clusion of the funding and limitations sections, PMs did
not perceive these components as critical information.

Suggested improvements to format A expressed by
HCMs included the addition of definitions for ‘relative
risk (RR)’ and ‘confidence interval (CI)’ in the forest plot,
and a link to the data source. For format B, PMs recom-
mended that the publication year and list of authors be
added alongside the title, more headings be inserted in
the ‘key message’ to separate ideas, and a description of
who produced the summary be added.

Layout of the new format (A and B)
Most participants (HCMs and PMs) favored the use of
bullets throughout. HCMs and PMs liked having informa-
tion summarized on 1–2 pages while allowing for suffi-
cient ‘white space.’ Furthermore, most HCMs and PMs
stated that they preferred to see the information displayed
in two columns instead of single column/row.

Aesthetics of the new format (A and B)
Most HCMs and PMs provided positive feedback regard-
ing the overall aesthetics of the new formats, stating that
they liked the font and colors and the inclusion of icons to
illustrate section content. Minor suggestions were pro-
vided on ways to further improve the format. For example,
both HCMs and PMs cited that to improve accessibility,
the use of a lighter background shade against white text
for the key message section would be more suitable.

Usability of new format
Participants found the novel formats easy to use and felt
confident in using the document. The SUS score for
both formats A and B was above 80 (Table 8).

Table 8 System usability scale (SUS) scores of the prototype formats (A and B)

Meana (SD)

Statement Format A Format B

HCMsb

(n = 5)
PMsb

(n = 7)

I think that I would like to use this document frequently 4.6 (0.5) 4.2 (0.5)

I found this document unnecessarily complex 1.3 (0.5) 1.0 (0)

I thought this document was easy to use 4.3 (1.1) 4.4 (0.6)

I think that I would need the support of a technical person to be able to use this document 1.1 (0.4) 1.6 (0.9)

I found the various functions of this document (e.g., the tables, boxes, graphics) were very well integrated 4.0 (0.8) 3.6 (0.9)

I thought there was too much inconsistency in the format of this document 1.9 (1.1) 1.6 (0.6)

I would imagine that most people would learn to use this document very quickly 4.4 (0.5) 4.0 (1.7)

I found this document very cumbersome to use 1.4 (0.5) 1.0 (0)

I felt very confident using this document 4.6 (0.5) 4.4 (0.6)

I need to learn a lot of things before I could get going with this document 1.6 (0.5) 1.2 (0.5)

Calculated Score 85.5 (8.0) 86.4 (11.5)
aScoring based on a scale from 1 = strongly disagree to 5 = strongly agree. At least 5 items were reversed coded in order to calculate the mean
bParticipants were involved in co-creating formats A and B (i.e., phase 2)
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Discussion
This is the first study to our knowledge that engages
HCMs and PMs working in various settings in co-creating
novel formats for the presentation of systematic reviews.
In examining a specific set of perceived intrinsic barriers
and facilitators to the uptake of systematic reviews [10]
(i.e., excluding factors identified at the organization struc-
ture and system level), we discovered opportunities for
modifications to the traditional format that may increase
the use of systematic reviews of effects in decision-making
for both HCMs and PMs. In phase 1, we found that inad-
equate content and formatting, lack of time, and difficul-
ties with interpreting and applying results discouraged
HCMs and PMs from using systematic reviews of effects.
If systematic reviews of effects were summarized in 1–2
pages, using lay language, with key relevant information to
guide decision-making, HCMs and PMs reported they
were more likely to use them. For example, HCMs and
PMs highlighted that there were less interested in seeing
information with respect to methods, conflict of interest,
and risk of bias included in the prototype formats. How-
ever, one should not conclude that knowledge users find
these components as unnecessary, but rather they are
confident in the rigor and quality of the information and
are less interested in seeing the exact details included in
systematic review formats. It is important to note that par-
ticipants did not initiate the systematic review of effects
[20], and therefore, this may have influenced their percep-
tions of the review.
Findings from our study are similar to work by others

[29–32] who reported that HCMs and PMs preferred dif-
ferent formats for the presentation of information in order
to rapidly scan for relevance in decision-making. Similarly,
Vogel and colleagues [33] found in a survey of health sys-
tem decision-makers that they preferred concise evidence
summaries, although many of them had research experi-
ence. A recent systematic review on the effectiveness of
evidence summaries (n = 6 studies) indicated that they are
likely easier to understand than complete systematic re-
views, but their ability to increase use of reviews is unclear
and no difference was noted in effect on knowledge, un-
derstanding, or usability [9]. However, our results ex-
tended this by examining the needs and preferences
across user groups and found different preference for
HCMs and PMs. Specifically, during phase 2, HCMs and
PMs worked together, and using an online visual platform,
participants were tasked with creating a prototype format
that would address their needs and potentially overcome
some of the intrinsic barriers previously identified. Among
the advantages to utilizing the online visual platform (e.g.,
edit/results displayed in real-time), selections were less
likely to be subjective in nature as participants were en-
couraged to provide justification for their selection and
view/comment on others as well. The outcome of the

exercise, however, resulted in very little agreement as to
the optimal format. It is possible that since HCMs and
PMs were separated into smaller groups to participate in
the activity (due to their availability), this may have con-
tributed to the lack of consensus. Differences between
HCMs and PMs preferences should be explored in future
studies. In round two, outcomes from the voting exercise
on design features among the three prototype options in-
dicated that HCMs favored the traditional order of con-
tent within systematic reviews of effects, whereas PMs
favored a novel format. Hence, based on these preferences,
two final prototypes were created, format A (for HCMs)
and format B (for PMs). Differences in preference between
each knowledge user group may be attributed to several
factors including differences in level of skill and expertise
in interpreting and using evidence and differences in each
group’s need for evidence. Feedback in phase 3 on the us-
ability of each of the final prototypes by each of the spe-
cific end-user groups proved to be positive. Overall, each
group was satisfied and suggested only minor changes to
the new formats to further improve uptake. For example,
although HCMs and PMs both agreed on the benefits of
bullets to illustrate information, each group identified dif-
ferent sections of information as critical and relevant sug-
gesting alternative placements. Our results from the
interviews also demonstrated that participants perceived
the presence of icons as beneficial. Most participants ap-
proved the use of the ‘thumbs up/down’ icon to highlight
key messages. However, the use of these particular icons
may be interpreted as recommendations by other know-
ledge users (i.e., those not involved in creating the proto-
types), and therefore, we will explore the usability and
interpretation of the ‘thumbs up/down’ icons in future tri-
als of the prototypes. Findings from the SUS scores from
format A and B also indicated participants perceived each
of the prototypes to be above average with respect to ease
of use. Taken together, these findings suggest that system-
atic review content should be customized to meet the
needs of different audiences.

Limitations and strengths
There are a few limitations to this study approach that
should be considered. First, our study focuses on sys-
tematic reviews of effects excluding systematic reviews
of other areas of study (e.g., realist reviews or reviews in-
tegrating qualitative and quantitative evidence). How-
ever, we believe that our findings may be transferrable to
other types of systematic reviews given that the concepts
identified and addressed in this study were not specific
to the topic of the review. Second, in our sampling strat-
egy, we did not consider variables such as sex/gender,
race/ethnicity, and characteristics such as whether indi-
viduals were involved in clinical, public health, or health
system policies. Therefore, it is possible that our findings
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may not reflect the diversity of HCMs and PMs; this was
not the focus of our study and could be explored in fu-
ture work. Moreover, we recruited from the four largest
Canadian provinces (i.e., Alberta, British Columbia, On-
tario, and Quebec) which included a large and diverse
group of HCMs and PMs, including those who speak
English or French. Third, we used a sequential sampling
approach to recruit participants throughout the three
phases of this study, which may have impacted the rep-
resentativeness of our target population and study
generalizability. Furthermore, given that 11 of the 12
participants that rated the usability of the prototype for-
mats also were involved in co-creating the format, it is
possible that the usability of the formats is overesti-
mated. Fourth, due to the voluntary nature of this study
and our sampling strategy, we were unable to determine
survey response rate. Thus, it is possible that this study
might not reflect views of all possible participants;
non-respondents could have had different characteristics
and opinions from respondents. However, saturation of
themes was reached in interviews. Fifth, the audio re-
cordings collected from phases 1 and 3 interviews were
not transcribed due to limited resources nor did the in-
terviewers independently analyze the data. Although
transcriptions would have been beneficial in facilitating
data management and analysis, field notes and audio
files were used and are considered effective in the ab-
sence of transcriptions [34]. Moreover, both the inter-
viewer and note taker reviewed both data sources to
ensure common interpretation of data and emergent
themes. Sixth, phase 3 included 5 HCMs and 7 PMs
with interviews conducted in English only, which may
not be representative of this population. However, 5 to 8
participants are sufficient to identify up to 85% of critical
usability issues [35]. Seventh, although multiple recruit-
ment strategies were used to reach our target popula-
tion, we experienced difficulties in recruiting health care
managers and policy-makers to our study. Eighth, in
both phases 2 and 3, the differences that we identified
were based on small sample sizes; however, this is indi-
cative of qualitative work. Ninth, while it is the appropri-
ate approach to include the risk of bias when reporting
full results of a systematic review, participants opted to
omit this level of detail in the prototype formats. Partici-
pants expressed difficulties understanding information
related to risk of bias and felt that is was not a priority.
However, the risk of bias could be reflected in the inter-
pretation as information about the uncertainty in the re-
sults was included in the prototypes. Finally, we
acknowledge that there are many factors that influence
the uptake of systemic reviews [10]; however, we focused
only on intrinsic factors (i.e., format which includes what
and how content is presented) to review use and we ex-
cluded extrinsic factors such as health system context.

As mentioned above, preliminary evidence [9, 33] sug-
gests that improvements to format may help to address
some of the challenges and facilitate review use and very
little effort has focused on optimizing it. Therefore, for
feasibility, we concentrated our efforts on intrinsic fac-
tors as opposed to including both intrinsic and extrinsic
factors.
A key strength of our study was the use of an inte-

grated KT approach [36]. Adopting such an approach in-
creases the likelihood that knowledge users will find the
research relevant and useful. In our study, HCMs and
PMs were engaged in the conception of the research
questions, protocol development, key message develop-
ment, and the dissemination of results. Another strength
to our study was the use of a collaborative online plat-
form (Conceptboard©). This unique tool allowed us to
engage participants from four provinces, share ideas,
and co-create novel formats to meet their needs.

Conclusion
To support health care and managerial and policy
decision-making, two prototype formats for the presen-
tation of research evidence were co-developed by HCMs
and PMs to improve uptake of systematic reviews. Our
team will test the formats prospectively in a randomized
trial to assess impact of the novel formats on the use of
systematic reviews in health care management and pol-
icy decision-making.

Endnotes
1HCMs were identified through the Strategic Clinical

Networks (SCNs) in Alberta, Council of Academic Hos-
pitals of Ontario (CAHO) in Ontario, and Regional
Health Authorities (RHA) and Association Québecoise
d’éstablissements de Santé and de Services Sociaux
(AQESSS) in Quebec, and the regional health authorities
via Michael Smith Foundation for Health Research in
British Columbia. PMs were identified through Alberta
Health, the Ontario Ministry of Health and Long-Term
Care, the Quebec Ministry of Health and Social Services,
and the British Columbia Ministry of Health
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