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ABSTRACT
Objective: The aim of this study was to evaluate the
usability of two formats of a shortened systematic
review for clinicians.
Materials and methods: Usability of the prototypes
was assessed using three cycles of iterative testing.
10 participants were asked to complete tasks of
locating information or items within two prototypes
and ‘think aloud’ while being audio taped. Interviews
were also audio recorded and participants completed a
systematic usability scale.
Results: Revisions were made between each iteration
in order to address issues identified by participants.
Finding information relating to the number of studies in
the meta-analysis, and locating the number of studies
in the entire systematic review were revealed as areas
needing attention during the usability evaluation.
Conclusions: Iterative testing combined with a
multifaceted approach to usability testing offered
essential insight into aspects of the prototypes that
required modifications. Alterations were made in order
to create finalised versions of the two shortened
systematic review formats.

BACKGROUND
Systematic reviews are rigorous, comprehen-
sive assessments of evidence that provide a
synthesis of the literature.1 Many consider
systematic reviews of high quality randomised
controlled trials to rank as the highest in the
hierarchy of evidence for interventions2 and
the best source of information for making
clinical decisions.3 Although systematic
reviews are readily available in the published
literature and through collected repositories
such as the Cochrane Library, there is
evidence that their use in clinical
decision-making is not optimal.3 4 Searching,
identifying and retrieving evidence-based
resources paired with the lack of time experi-
enced by busy clinicians is consistently identi-
fied as an obstacle to answering clinical
questions.5–10 One solution to this obstacle is
to create resources that use explicitly formu-
lated methodological criteria so that informa-
tion can be validated and refined in order to

be read quickly.9 Numerous tools are avail-
able to clinicians that present summarised
evidence-based information, either from a
collection of sources (eg, UpToDate) or
solely from systematic reviews and presented
in a condensed format (eg, BMJ PICO
abridged research articles). Prior to the
development of our prototypes, we com-
pleted a systematic review examining the
impact of interventions for seeking, apprais-
ing and applying evidence from systematic
reviews in decision-making by clinicians.11

During the assessment of records, we specif-
ically screened for studies that evaluated a
different strategy for presenting a systematic
review. Two trials were identified that
reported promising results.12 13 However, on
closer examination, their considerable limita-
tions indicate that the results should be inter-
preted with caution due to their recruitment
of a convenience sample affiliated with the
Cochrane Collaboration and their use of a
small sample size.12 13 Consequently, no
studies providing a rigorous evaluation of the
impact on end users were found in the litera-
ture. In an effort to address this, two shor-
tened systematic review formats were

Strengths and limitations of this study

▪ Two templates for a shortened format of a sys-
tematic review have been rigorously developed
with input from end users.

▪ Errors were made by participants during each of
the three iterative cycles of usability testing
(cycle 1: five errors; cycle 2: eight errors; cycle
3: six errors) and highlighted areas of the tem-
plate that required refinement, such as informa-
tion on treatments that had no trials.

▪ A limitation is that the interplay between trait
characteristics and end-user experiences could
not be examined and may be revealed through
the examination of personal (eg, age) or experi-
ential factors which would be important consid-
erations for future studies with larger
populations.
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developed to enhance their use by clinicians.14 15 The
next step in the development process is to conduct a
usability study with the prototypes so that they can be
further refined and the design can be finalised.

OBJECTIVE
To describe the usability testing of prototypes for two
formats (case-based and evidence-expertise) that repre-
sent a shortened version of a full-length systematic
review.

METHODS
The approach to developing two alternate formats of a
shortened systematic review to modify the presentation
of information has been described in previous publica-
tions.14 15 In brief, prototypes for two formats of a shor-
tened systematic review were developed using an
explicit, rigorous process including a mapping exercise,
an initial heuristic evaluation and a clinical content
review.14 Following this, a series of focus groups were
conducted with primary care physicians to further refine
and determine the optimal format for the presentation
of information.15 The focus groups provided a forum for
clinicians to identify the essential components of a
format for a shortened systematic review, including key
features and content to aid in clinical decision-making.15

Support in the literature was found for the development
of two shortened formats. The first format includes a
case study to present contextualised information
(case-based format), and the second format integrates
evidence and clinical expertise (evidence-expertise
format). The case-based format was designed to present
a real-world example of how the clinical evidence would
be used in decision-making. Text is easier to understand
when it contains personalised elements, such as exam-
ples like case studies.16–20 This allows instructions and
information to be embedded more succinctly and
prompts readers to recall more information.19–21 The
evidence-expertise format, guided by David Sackett’s def-
inition of evidence-based medicine, highlights the inte-
gration of clinical expertise and the best external
evidence.22 An assessment of over one thousand system-
atic reviews showed that almost half presented results
that neither supported nor refuted the interventions
tested.23 In describing preferences for the presentation
of evidence, primary care physicians expressed the need
for an explicit statement when evidence was absent and
the need for clinical expertise to bridge the gap.24 We
chose a full-length systematic review to be used for the
development of prototypes from a list of recently pub-
lished systematic reviews supplied by the Health
Information Unit at McMaster University (Canada).25

The systematic review had been rated by a pool of clini-
cians using the McMaster PLUS scale that allows them
to identify articles they believe would be important to
practising primary care physicians. Those that scored six
or better (of seven) were reviewed by two physicians

(one internal medicine physician and one family
physician) who independently voted on the three most
relevant to generalist physicians. The final review was
selected by a third family physician independently. The
final full-length systematic review that the prototypes
were derived from for this study was van Zuuren et al.26

The final phase in the development process is to
conduct a usability study using iterative cycles of testing
with primary care physicians. Usability testing focuses on
how well users can learn and use a product to achieve
their goals and is defined as “how effectively, efficiently,
and satisfactorily a user can interact with a user inter-
face”.27 It does not test the comprehension of the
content but rather provides direct information about
how people use a tool and what their exact problems are
with the tool being tested.

Usability testing
Participants
Primary care physicians practising full-time or part-time
who were able to read and speak English were identified
as eligible for participation. This group was chosen as
systematic reviews summarise vast quantities of informa-
tion on specialised topics which can be useful for gener-
alist physicians. The sampling strategy for usability
testing involved randomly selecting physicians practising
in the Toronto, Canada area from a list available from
the CPSO (College of Physicians and Surgeons of
Ontario) database (representing 13 298 active family
physicians and 3520 general internists). We also used
snowball sampling28 which relies on referrals from the
initial subjects to identify additional participants.
Physicians were emailed and asked to reply indicating
the time and date they were available to participate.
Three iterative cycles of usability testing were completed
and physicians could participate in one cycle of testing
only.

Study design and procedures
Participants were assured of confidentiality in reporting
the results. An honorarium was provided to participants.
The usability testing of the two prototypes was run in

three iterative cycles with 2–5 participants per iteration.
This approach is a process of implementing a design or
tool, seeking discussion and feedback and making subse-
quent refinements to the design or tool.29 Multiple
testing is supported as the goal is to improve design, not
just document weaknesses and sampling as little as five
users has been shown to uncover substantial problems.30

After consent was obtained, participants were given
instructions about the usability test. The participants
were given the choice of viewing and testing the proto-
types on a laptop brought by the investigator or on their
own computer. Participants were given case scenarios
along with the modified systematic reviews and asked to
complete a task relevant to the scenario. Semistructured
interviews were conducted and observations of their
interaction with the reviews were recorded (LP).
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Participants were asked to ‘think aloud’ as they com-
pleted the task and these comments were audio
recorded. Both prototypes were presented to each
physician and a random sequence was generated by a
computer technician using MySQL’s rand() function31

so that the order in which the prototypes were presented
were randomised.
At the end of this session, participants were asked a

series of questions using a semistructured interview guide
to learn about user satisfaction and to ask for suggestions
on improving the document (see online supplementary
appendix A). The System Usability Scale (SUS)32 33 was
completed by the final eight participants (see online sup-
plementary appendix B). This is a reliable 10-item ques-
tionnaire with five response options (from ‘strongly
agree’ to ‘strongly disagree’) for respondents. This was
introduced in the second and third iteration of testing
after the tool had been modified. Field notes were also
taken during the session (LP).
Content analysis was conducted on the audio-recorded

interviews and field notes. After each set of participants,
changes were made to the prototypes based on problems
identified from the data analysis. The prototypes were
modified by a graphic designer. The revised prototypes
were then used in the next iteration of usability testing
and subsequent refinements were made.

Measures
Case scenarios: The case scenarios were constructed
with a human factors engineer based on user tasks such
as locating the original source for the document and
identifying the number of studies in the systematic
review. Although the two prototypes are distinct, essen-
tial information appears in the same position for both
documents. For example, the table displaying the main
results and meta-analysis information is positioned in
the same location in the document for the case-based
and the evidence-expertise formats. The majority of
tasks (13 of 15 case scenarios) given to participants were
relevant to prototypes and required users to locate infor-
mation in the same place for either prototype. A total of
two case scenarios were used for only one of the proto-
types (one task was unique to the case-based prototype;
one task was unique to the evidence-expertise
prototype).
An example of a case scenario (relevant to both proto-

types) is as follows,

A patient comes in with a clipping from a magazine that
suggests tetracycline is the best treatment for more exten-
sive skin lesions on the central part of their face. Can you
locate information that would address their question?
[Participants were prompted to think aloud and state
when they had completed a task].

Since the order in which the two prototypes were pre-
sented to participants was randomised and the majority
of questions (13 of 15) were identical, no attempt was

made to report which prototype had more errors as
viewing the first prototype provided insight as to the
types of items participants would be asked to locate for
the second prototype.
Semistructured interview: The semistructured inter-

view was used to provide further insight into the usability
of the two prototypes. The questions were designed to
move from general to specific information. The inter-
viewer (LP) used probes to gain more specific informa-
tion from the participants about the prototypes, for
example, “can you give me an example?” The questions
asked include the participants’ overall impressions of
the document, what was liked best, what was liked least
and items that should be added.
The SUS is an industry standard that allows the evalu-

ation of a wide variety of products and services, including
hardware, software, mobile devices, websites and applica-
tions.33 The wording in this scale is geared towards appli-
cations and was altered by replacing the word ‘system’
with the word ‘document’. A score was calculated from
the answers given. A SUS score above 68 would be consid-
ered above average and below 68 is below average in the
evaluation of the usability of a product.33

Data analysis
The comments from participants during the tasks and
the semistructured interviews were transcribed verbatim.
Field notes were transcribed and included in the
analytic process. Content analysis was done after each
iterative cycle. Field notes and transcripts were reviewed
and coded independently by two coders (LP, MRK)
using a set of codes generated by the interviewer (LP)
by initially reviewing terms of usability problems identi-
fied by medical information tools.34 A meeting with the
second coder was used to identify discrepancies in
coding. The number of case scenarios completed was
tracked quantitatively.

Rigour and quality
Strategies identified in Lincoln and Guba’s framework
were used to enhance rigour and quality.35 Probing ques-
tions were used during the interviews and prompts were
used during the case scenarios to increase the under-
standing of participants’ meaning.36 To increase validity,
two investigators analysed and coded the transcripts inde-
pendently, then discussed discrepancies until agreement
was reached. Also, different data sources were used, for
example, observations and interviews, plus all procedures
were documented in order to create an audit trail.37 This
process of triangulation ensured that discoveries and
findings emerged from the data through consensus
among investigators. Finally, the interviewer had no rela-
tionship with any of the participants.

RESULTS
Ten participants took part in three iterative cycles of
usability testing. One hundred fifty two recruitment
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emails were sent to potential participants. Six physicians
were recruited with this method and four through snow-
ball sampling, giving a response rate of 7%.

Demographics
The sample (n=10) included five women and five men.
Nine participants were aged between 30 and 65 years
and one was less than 30 years old (table 1). All partici-
pants were family physicians with the majority (90%)
having five or more years of experience. Seven of 10
physicians practised in a private clinic. Four participants
identified their practice as being in an inner city setting
and six indicated that their practice was in an urban/
suburban setting.

Usability of the prototypes
Sessions took between 50 and 60 min to complete the
case scenarios, interview and SUS. Two participants took
part in the first iteration of testing in July 2013 with the
original prototypes (see online supplementary appendix
C). Recommendations were generated from this analysis
and given to the graphic designer who modified the pro-
totypes (see online supplementary appendix D).
These recommendations focused on making the infor-
mation that related to the meta-analysis, the clinical
summary and the conditions with no evidence more
prominent. These revised prototypes were used in the
second iteration of testing which were held in August
and September 2013. After three participants finished
usability testing, two investigators (LP, MRK) independ-
ently coded these transcripts. Minor recommendations
were given to the graphic designer and these modifica-
tions were implemented. These modifications concen-
trated on making the explanation for the evidence
rating scale distinct and changing the header for the
conditions with no trials (see online supplementary
appendix E). The modified prototypes were taken into
the third iteration of usability testing in January 2014.
Five participants took part in usability testing and their
transcripts were independently coded by two investiga-
tors (LP, MRK) who came to agreement that no new
information was being learnt from participants that
required major revisions to the prototypes. No further
participants were recruited after this set of data was
analysed.
The completion of tasks based on the case scenarios

were tracked quantitatively (table 2). Changes were made
after the first iteration of usability testing based on this
information (table 3). Locating the information for the
meta-analysis was a challenge for all participants for all
three sets of testing. After the first iteration, the graphic
designer altered the prototypes in order to make the
heading for the meta-analysis more prominent, and when
the case scenario for this task was presented to participants
in the second iteration of testing, it was emphasised that
they were to look for information specific to the
meta-analysis. Despite this, during the second iteration of
usability testing, participants were not able to locate the

meta-analysis information. Further modifications were
made by the graphic designer; however, two of the final
five participants in the third iteration of testing did not
locate this information. Participants in the first iteration of
usability testing could not locate the ‘take-home’ message.
Modifications were made to make this information more
distinct, and the wording of the case scenario given to par-
ticipants was altered to clarify that the phrase ‘take-home’
message was a synonym for the word summary. This
ceased to be an issue in the second and third iterations of
testing and was completed by these participants without

Table 1 Demographics and work profile of study

participants

Cycle 1–3
participants: N=10

Age (years)

<30 1

30–39 1

40–49 4

50–59 3

60–65 1

>65 –

Sex

Women 5

Men 5

Area of practice

Family medicine 10

General internal medicine –

Years in practice

<5 1

5–10 1

11–15 2

16–25 2

>25 4

Work setting*

Private office/clinic (excluding

free-standing walk-in clinics)

7

Community clinic/Community

health centre

–

Free-standing walk-in clinic –

Academic health sciences centre 4

Community hospital –

Nursing home/home for aged –

University/faculty of medicine 1

Administrative office –

Research unit –

Free-standing laboratory/

diagnostic clinic

–

Other (1 rehabilitation centre; 2

emergency room)

2

Practice population

Inner city 4

Urban/suburban 6

Small town –

Rural –

Geographically isolated/remote –

Other –

*Participants listed all settings where they worked (up to three
settings per person).
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error. There were two case scenarios that were completed
by all participants in the first iteration of testing; however,
these same tasks were not completed by at least one par-
ticipant in the second iteration of testing. One participant
was not able to locate information about trials that had no
evidence and attention was given to this by the graphic
designer between the second and third iterations of
testing. Two participants were not able to complete this
task during the third iteration of testing; however, no
further modifications were made as earlier work with
focus groups15 had indicated that this information had
lesser importance which limited graphics in their options
for any further modifications, that is, there were no
further ways to graphically display the information. Also,
one participant could not locate information describing
an odds ratio during the second iteration of testing. To
address this, the three pieces of information offered along
the bottom of the page (information describing the odds
ratio, trials with no evidence, and the strength of evidence
scale legend) were presented more distinctly as three sep-
arate units by using boxes and white space. Despite this,
one participant stated that they could not complete the
task asking them to locate the evidence rating scale legend

in the third iteration of testing. No changes were made to
the prototypes as on review of transcripts it was identified
that the question may have been misinterpreted by the
participant. The question was worded as, ‘Can you
describe the evidence rating scale?’ (to prompt the partici-
pant to describe the scale as strong, moderate and weak).
The participant’s answer suggests that they may have
thought that ‘evidence rating scale’ was a formal term as
they stated, “I don’t actually know what that term means…
I think it means what kind of statistical analysis was done
and I would imagine it has to do with this here, the odds
ratio.”
The SUS was administered in the second and third itera-

tions of testing (table 4). An SUS score above 68 would be
considered above average and anything under 68 is below
average.33 The case-based shortened systematic review
received an ‘above average’ score of 72.5 and 80 (2 of 3
participants) in the second iteration, and 87, 90 and 97.5
(3 of 5 participants) in the third iteration of testing. One
participant gave it a score of 52.5 (below average) in the
second iteration, and two people scored it 52.5 and 67.5
during the third iteration. All participants scored the
evidence-expertise shortened systematic review ‘above

Table 2 Case scenario completion

Task

Number of tasks not
completed
Cycle 1
n=2

Cycle 2
n=3

Cycle 3
n=5

Information in same location for both prototypes:
Number of studies contributing to meta-analysis

Task given to participants: A colleague briefly describes the meta-analysis. Can you locate

this information and describe how many studies it summarises?

2 (100%) 3 (100%) 2 (40%)

Locate evidence rating scale

Task given to participants: You want to present some of this information to others and need

to confirm how the evidence rating scale works. Can you describe the evidence rating

scale?

1 (20%)

Locate adverse event information

Task given to participants: You would like to prescribe rilmenidine and want to confirm any

adverse events. Can you locate this information and describe it?

1 (33%)

State ‘take-home message’

Task given to participants: You need to give a group of residents the clinical summary or a

‘take-home message’ from the document. What information would you share with them?

2 (100%)

Report explanation for odds ratio

Task Given to Participants: You want to confirm the explanation for an odds ratio. Can you

find this information and describe it?

1 (33%)

Treatment for ocular rosacea

Task given to participants: There are no trials for several treatments. Can you locate one

treatment for ocular rosacea where there are no randomised controlled trials for evaluation

and state it?

1 (33%) 2 (40%)

Information in different locations on prototypes:
Number of studies contributing to review

Task given to participants: You want a sense of how many studies contributed to the entire

review. Locate this information and describe the number of studies

1 (50%) 2 (66%) 1 (20%)

Total errors 5 8 6
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average’ with scores of 77.5, 87.5 and 95 (second iteration)
and 100, 77.5, 75, 70 and 70 (third iteration).

DISCUSSION
The usability testing revealed features of the shortened
systematic review prototypes that prompted modifica-
tions. Primary care physicians provided information on
how the prototypes could be improved for more effect-
ive use. Changes that were made focused on making
information prominent so that it could be found more
readily. Two items that were consistently challenging to
participants were locating the number of studies that

contributed to the meta-analysis, and the number of
studies that contributed to the entire systematic review.
It is possible that physicians were not clear about the dis-
tinction between a systematic review and meta-analysis.
Research indicates that physicians have low levels of
knowledge with regard to research methodology and
data analysis,38–41 and this may have contributed to
making this case scenario challenging to complete.
The SUS scores were above average in all instances with

the exception of three participants and their scoring of
the case-based shortened systematic review. The tran-
scripts were reviewed for these participants to identify
anything that required further attention. On initially

Table 3 Changes made to prototypes

Task
Number of studies contributing to meta-analysis

Task Given to Participants: A colleague briefly describes the meta-analysis. Can you locate this information and describe how

many studies it summarizes?

Iteration/ Errors:
Cycle 1=2 errors – Change made: Heading moved from right-hand side to left-hand side

Cycle 2=3 errors – Change made: Text in heading bolded

Cycle 3=2 errors – Change made: No further changes

Task
Locate evidence rating scale

Task Given to Participants: You want to present some of this information to others and need to confirm how the evidence

rating scale works. Can you describe the evidence rating scale?

Iteration/ Errors:
Cycle 3=1 error – Change made: No changes made - review of transcripts indicated misinterpretation of question

Task
State ‘take home message’

Task Given to Participants: You need to give a group of residents the clinical ‘take-home message’ from the document. What

information would you share with them?

Iteration/ Errors:
Cycle 1=2 errors – Change made: Question re-worded to ‘summary or take-home message’

Task
Report explanation for odds ratio

Task Given to Participants: You want to confirm the explanation for an odds ratio. Can you find this information and

describe it?

Iteration/ Errors:
Cycle 2=1 error – Change made: Information on bottom of document distinctly separated by adding boxes or white space

Task
Treatment for ocular rosacea

Task Given to Participants: There are no trials for several treatments. Can you locate one treatment for ocular rosacea where

there are no randomized controlled trials for evaluation and state it?

Iteration/ Errors:
Cycle 2=1 error – Changes made: i) Text: colour changed from red to black; capitalized; made larger, and ii) Information on

bottom of document distinctly separated by adding boxes or white space

Cycle 3=2 errors – Change made: No further changes

Task
Number of studies contributing to review

Task Given to Participants: You want a sense of how many studies contributed to the entire review. Locate this information

and describe the number of studies.

Iteration/ Errors:
Cycle 1=1 error – Change made: Efforts focused on making number of studies in the meta-analysis distinct

Cycle 2=2 errors – Change made: Efforts focused on making number of studies in the meta-analysis distinct

Cycle 3=1 error – Change made: No further changes
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viewing the case-based prototype, all three participants
immediately declared a dislike for the case-based proto-
type. Examples of this included proactively stating a pref-
erence for the evidence-expertise version, repeating this
preference more than once in the post-test interview, and
stating that they would prefer to have it formatted exactly
as the evidence-expertise prototype. Given this clear pref-
erence, it was decided not to make further alterations to
the prototype based on these low SUS scores.
Modifications to the prototypes were implemented

based on the usability testing resulting in final versions
for the two shortened formats of a systematic review. We
plan to conduct a pilot study in order to assess the feasi-
bility of a full-scale randomised controlled trial where
participants will be asked to apply the evidence from
either the full-length systematic review or one of the
shortened formats to a patient in a clinical scenario.

Study limitations
The development process for the prototypes described
in this paper needs to be considered within the context
of certain limitations. The sample was small, which
could be considered a threat to the generalisability of
the results. However, it has been shown that with as few
as five participants, the majority of usability problems
and issues can be identified with a representative sample
of end users.42 Also, the demographics of the sample
provide some indication of a diverse group in that there
is an equal representation of men and women, practis-
ing from less than 5 years to more than 25 years.
Information on training in critical appraisal or experi-
ence in conducting systematic reviews was not collected
from participants who may have indicated levels of

expertise related to evidence-based information tools.
However, these data would not have a great impact with
regard to the usability testing as problems encountered
with the use of the tool were being assessed rather than
the content or comprehension. Estimates have shown
that a single usability testing cycle of design/evaluation/
redesign can lead to as much as a 10-fold reduction in
usability problems.43 44 Moreover, we found that we were
not obtaining new information with our interviews in
the third iteration of testing and thus had reached satur-
ation. Also, the sample was too small to allow the exam-
ination of whether personal (eg, age) or experiential
factors were related to the use of the shortened system-
atic reviews. Future work may help determine how trait
characteristics of users impact usability measures.

CONCLUSION
Iterative cycles of multifaceted usability testing provided
insight into areas that needed to be refined for two
formats (case-based and evidence-expertise) that repre-
sent a summary of a full-length systematic review.
Usability testing included giving case scenarios to partici-
pants that involved them completing tasks of locating
information or items within the prototypes, semistruc-
tured interviews and, for a portion of participants, com-
pleting a systematic usability scale. Changes were made
by a graphic designer to the prototypes based on recom-
mendations generated from the analysis of the usability
testing. Alterations focused on making information
more prominent so that information could be readily
located by users. Conducting usability testing during the
prototype phase with users provides the opportunity to
address usability issues that may impact use of docu-
ments or tools. Incorporating their input before finalis-
ing the prototypes is done with the aim of increasing
their usability and potential use in healthcare.
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10 87.5

Scores have a range of 0–100.
SUS, System Usability Scale.
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