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Abstract

Objective—To iteratively design a prototype of a computerized clinical knowledge 

summarization (CKS) tool aimed at helping clinicians finding answers to their clinical questions; 

and to conduct a formative assessment of the usability, usefulness, efficiency, and impact of the 

CKS prototype on physicians’ perceived decision quality compared with standard search of 

UpToDate and PubMed.

Materials and methods—Mixed-methods observations of the interactions of 10 physicians 

with the CKS prototype vs. standard search in an effort to solve clinical problems posed as case 

vignettes.

Results—The CKS tool automatically summarizes patient-specific and actionable clinical 

recommendations from PubMed (high quality randomized controlled trials and systematic 

reviews) and UpToDate. Two thirds of the study participants completed 15 out of 17 usability 

tasks. The median time to task completion was less than 10 s for 12 of the 17 tasks. The difference 

in search time between the CKS and standard search was not significant (median = 4.9 vs. 4.5 

min). Physician’s perceived decision quality was significantly higher with the CKS than with 

manual search (mean = 16.6 vs. 14.4; p = 0.036).
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Conclusions—The CKS prototype was well-accepted by physicians both in terms of usability 

and usefulness. Physicians perceived better decision quality with the CKS prototype compared to 

standard search of PubMed and UpToDate within a similar search time. Due to the formative 

nature of this study and a small sample size, conclusions regarding efficiency and efficacy are 

exploratory.
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1. Introduction

Clinicians often raise clinical questions in the course of patient care and are unable to find 

answers to a large percentage of these questions. A systematic review of 21 studies has 

shown that clinicians raised on average one clinical question out of every two patients seen 

and that over half of these questions were left unanswered [1]. Recent advances in online 

clinical knowledge resources offer an opportunity to address this problem. Studies have 

shown that, when used, these resources are able to answer over 90% of clinicians’ questions, 

improving clinicians’ performance and patient outcomes [2–12].

Despite increased clinician adoption of online resources, recent studies still show a stable 

picture, with most questions continuing to be left unanswered [1]. It appears that significant 

barriers still challenge the use of online resources to support clinical decisions [1]. One 

possibility is that clinicians often cannot process the large amount of potentially relevant 

information available within the timeframe of a typical patient care setting. Several solutions 

have been designed to address this problem, such as manual curation and synthesis of the 

primary literature (e.g., systematic reviews, clinical guidelines, evidence summaries), 

context-specific links to relevant evidence resources within electronic health record (EHR) 

systems [10], and clinical question answering systems [13]. Although some of these 

solutions have shown to be effective, there are still opportunities for further improvement 

[10,14,15].

In the present research we explore automatic text summarization and information 

visualization techniques to design a clinical decision support (CDS) tool called Clinical 

Knowledge Summary (CKS). Given the tight timelines and competing demands on the 

attention of providers, designing a system for knowledge summarization is extremely 

important. Currently, allotted time to see patients has been decreasing with more intense 

pressure to expand revenues. As a result, primary care clinicians in outpatient care may only 

have less than a few minutes to pursue questions. The CKS retrieves and summarizes 

patient-specific, actionable recommendations from PubMed citations and UpToDate articles. 

The summarization output is presented to users in a highly interactive display. In the present 

study we report the results of a formative, mixed-methods assessment of a high-fidelity 

prototype of the CKS. The study aimed to assess the usability of the CKS, obtain insights to 

guide CKS design, and assess the CKS impact on physicians ability to solve questions in 

case vignettes.
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2. Methods

The study consisted of mixed-methods observations of physician interactions with the CKS 

prototype in an effort to solve clinical problems posed as case vignettes. The study 

addressed the following research questions: (1) To what degree are the CKS features easy to 

use and useful; (2) how efficient are CKS searches as compared to manual searches; and (3) 

how do CKS searches differ from manual searches in terms of clinician’s perceived decision 

quality?

2.1. CKS tool design

The CKS design was guided by the following set of principles derived from Information 

Foraging theory [16]: (i) maximize information scent (i.e., cues to help identify relevant 

information); (ii) facilitate the cost-benefit assessment of information-seeking effort by 

providing measures of the amount of information available and enabling quick information 

scanning; and (iii) enable information patch enrichment (i.e., features that allow users to 

increase the concentration of relevant content). We also followed Shneiderman’s visual 

information seeking principles: (i) first, information overview from each source; (ii) 

followed by zoom and filtering; and (iii) then on-demand access to details [17].

The CKS was designed in rapid iterative cycles guided by feedback and insights obtained 

from informal user interactions with prototypes. In the early cycles, we experimented with 

multiple alternate “low-fidelity” prototypes in the form of diagrams and screen mockups. 

The low-fidelity prototypes progressively evolved towards “high-fidelity” prototypes 

implemented in HTML and JavaScript until a more stable design was achieved for the 

formative evaluation. During the formative evaluation, the CKS tool went through one 

additional version to improve usability after exposure to the first set of study participants. 

Fig. 1 depicts the method employed in each CKS design stage.

2.2. CKS software architecture

The CKS architecture consists of two independent processes (Fig. 2) built over open source 

and publicly available components. To enable real-time performance for the CKS, we pre-

process text sources through a text summarization pipeline and store the results in a 

relational database (Fig. 2A). High quality clinical studies are identified from PubMed using 

a machine learning classifier developed by Kilicoglu et al. (Fig. 2A, Step A.1) [18]. PubMed 

abstracts and UpToDate articles are processed by a classifier that uses concepts, semantic 

predications, and deontic terms as predictors of sentences that provide clinically actionable 

recommendations (Step A.2) [19,20]. The output from Steps A.1 and A.2 is stored in a 

relational database in the form of sentence-level metadata (Step A.3).

At real-time, the CKS application, which was developed in HTML and JavaScript, starts the 

process by sending a Hypertext Transfer Protocol (HTTP) request to OpenInfobutton [21], a 

Java-based, Infobutton Manager Web service compliant with the Health Level Seven (HL7) 

Infobutton Standard (Fig. 2B, Step B.1) [22]. The request includes contextual information 

about the patient, the user, and the care setting.
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The Infobutton Manager uses this information to retrieve relevant articles from PubMed and 

UpToDate using PubMed’s native search engine and UpToDate’s HL7 Infobutton Web 

service (Step B.2). Relevant documents are retrieved in JSON format, also compliant with 

the HL7 Infobutton Standard (Step B.3). For the retrieved articles, the Infobutton Manager 

uses standard query language (SQL) to retrieve a subset of high quality articles along with 

clinically actionable sentences from the pre-processed summarization database (Step B.4). 

These recommendations along with links to the original source are aggregated to produce an 

output in JSON format compliant with the HL7 Infobutton Standard (Step B.5). The CKS 

user interface parses the JSON output and presents the clinically actionable statements 

extracted from UpToDate articles and PubMed abstracts. Features of the CKS user interface 

are described in Section 3. Details of the CKS architecture, the HL7 Infobutton Standard, 

and the summarization algorithms are described elsewhere [18–21,23–25].

2.3. Study settings

Formative evaluation sessions were conducted at the University of Utah and the University 

of North Carolina Chapel Hill. Sessions were conducted onsite and remotely via online 

conference meeting. Participants accessed an instance of the CKS that was hosted in the 

cloud.

2.4. Participants

Users in the iterative design stage included clinician collaborators and members of the 

research team. For the formative evaluation, we recruited a sample of 10 physicians who had 

not participated in the iterative design stage and had no previous exposure to the tool. We 

sought a purposive sample of physicians with various specialties and a wide range of clinical 

experience. The goal was to expose the tool to a diverse group of users.

2.5. Case vignettes

We adapted six case vignettes that were developed and validated in previous studies [26–

31]. All vignettes were focused on patient treatment and covered a range of medical 

problems in different areas, such as diabetes mellitus, atrial fibrillation, and depression. To 

increase the complexity of the cases, the problem posed in the vignettes could be resolved in 

multiple ways. The goal was to stimulate physicians to consider multiple treatment 

alternatives in their information-seeking sessions.

2.6. Procedure

Sessions started with a brief introduction and description of the study. Participants interacted 

with a brief, 2-slide tutorial describing the CKS tool. Next, participants were assigned to 

three case vignettes, each of which was used in a specific segment of the study session.

2.6.1. CKS usability—The first segment was focused on CKS usability and allowed 

participants to familiarize themselves with the tool. Participants were asked to complete 17 

tasks within the CKS (Table 1), such as finding a relevant randomized controlled trial or 

systematic review, finding a study sample size and funding source, and linking to the 

original source of a particular sentence. The tasks were designed to cover all the 
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functionality available in the CKS tool. Participants were asked to “think-aloud” as they 

worked on these tasks to identify usability issues and to obtain feedback for improvement of 

the CKS tool.

2.6.2. Clinical problem-solving—The second and third segments were focused on 

solving a clinical problem described in the vignettes. Participants were asked to use the CKS 

in one of the problem-solving segments and UpToDate/PubMed directly (manual search) in 

the other segment in random order. Therefore, every participant was exposed to the usability 

segment, manual search, and CKS. For the CKS sessions, clinical information from the 

vignettes was transmitted to the CKS Web service via HL7 Infobutton Standard. After the 

manual search and CKS segments, participants were asked to complete a post-session 

questionnaire (available as online supplement). The questionnaire assessed: (i) self-

perceived impact of the information found on providers’ decisions, knowledge, recall, 

uncertainty, confidence, information-seeking effort and likelihood to refer the patient to a 

specialist according to a Likert scale; and (ii) perceived usefulness of each of the CKS 

features. The types of metrics used to measure impact in the questionnaire were based on 

previous research [32].

On-site sessions were recorded with screen capture software (Hypercam). Remote sessions 

were recorded with Web meeting software (Webex).

2.7. Data analysis

Video recordings were imported into qualitative analysis software (ATLAS.ti) for coding 

purposes. The usability segments were coded according to fragments in which each usability 

task was performed. Subsequently, each usability task was coded according to (i) successful 

completion; (ii) time to completion; (iii) implicit non-verbalized usability issues (e.g., 

pauses, hesitation, mouse movement indicating user was lost); and (iv) verbalized issues 

identified in participants’ think aloud statements (e.g., requests for help, provision of 

feedback). Content analysis was performed on the implicit and explicit (think aloud) user 

responses to identify usability issues and areas for improvement.

The manual search and CKS segments were coded according to (i) session duration; (ii) 

content accessed (randomized controlled trials, systematic reviews, UpToDate); and (iii) use 

of specific CKS features (e.g., filters, link to original source).

The quantitative analysis was largely descriptive and exploratory. For use of CKS features, 

we calculated the average, standard deviation, and median for the time spent on each feature 

and the percentage of physicians who used each feature. To test for a differential impact of 

vignette type, a within-subject t-test was conducted for vignette perceived complexity and 

personal experience in the vignette’s domain. To test for differential impact of type of 

search, we conducted a within-subject analysis (i.e., paired t-test for repeated measures) 

aggregating across vignettes on information-seeking time and the main cognitive variable of 

perceived decision quality. The latter was composed of the sum of physician Likert scale 

ratings of increase in knowledge, enhanced decision-making, increased recall, and enhanced 

confidence with the decision-making process. Adjustments for multiple comparisons were 

not made because there was only one comparison per hypothesis and those comparisons 

Del Fiol et al. Page 5

Int J Med Inform. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



were planned a priori. To explore the possible affective mechanisms associated with 

perceived decision quality, partial correlations (controlling for vignette experience) were 

assessed between the perceived decision quality variable and improved recall, surprise, 

effort, frustration and likelihood to refer.

3. Results

The results section first presents findings related to the design of the CKS user experience, 

followed by usability testing results, and an exploration of the impact of the two search 

methods on the pre-identified cognitive factors.

3.1. CKS user experience

The design of the CKS user experience required eight design iterations that were carried out 

before the formative evaluation. Fig. 3 shows a screen shot of the CKS tool at the end of the 

iterative design stage. Fig. 4 shows the fine-tuned version after exposure to the first subset of 

study participants in the formative evaluation. The resulting CKS tool generates interactive, 

patient-specific summaries of the recent clinical evidence available in UpToDate and 

PubMed, organized into three boxes: (i) summarized articles from UpToDate; (ii) excerpts 

of recent high impact systematic reviews (SR) from PubMed; (iii) and excerpts of recent 

high impact randomized controlled trials (RCT) from PubMed. Filters allow the user to 

focus a summary on a specific treatment of interest. Summary sentences can be expanded to 

display surrounding sentences from the original source. Links allow navigating from 

specific sentences to their original source within an UpToDate article or a PubMed abstract.

3.2. CKS improvements during the formative evaluation

Observations of the initial physician interactions with the CKS in the formative evaluation 

showed that the main opportunity for design improvement was in the CKS landing page. In 

the original version, the landing page displayed summaries of a set of retrieved UpToDate 

articles. However, we observed that physicians would often focus on only one article and 

that the article title was the key to determining its relevancy and subsequent information-

seeking strategy. Therefore, rather than displaying summaries for all retrieved UpToDate 

articles (Fig. 3), the revised version displays only article titles along with the number of 

sentences retrieved (Fig. 4). A specific article summary can be accessed by clicking on the 

article title. This approach presents CKS users with the minimum information necessary 

(i.e., article titles and number of relevant sentences available) to help define their initial 

information seeking strategy. This initial assessment is equivalent to the cost-benefit 

assessment of information patches as described in the Information Foraging theory.

Other specific areas in the user experience were also fine-tuned. The ability to expand a 

summary sentence to display adjoining sentences was rated as a useful feature. In the 

original version, this feature was triggered by hovering the mouse cursor over a sentence. 

Study participants complained that this mechanism was oversensitive, causing adjacent 

sentences to be unintentionally displayed. In the redesigned version, this feature was re-

designed as a hyperlink, marked as “more,” which was positioned at the end of each 

sentence (Fig. 4). This approach is a common design feature adopted by numerous Web 
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sites, such as those that provide user reviews. Filters were also redesigned based on common 

Web features, especially those used in e-commerce Web sites.

Also in the original version, users could click on an UpToDate sentence to navigate to the 

full article in UpToDate. However, we observed that some physicians highlighted sentences 

they read and this would unintentionally trigger a link to UpToDate. To address this issue, 

we relocated this feature to an UpToDate logo that was placed at the end of each section 

heading (Fig. 4).

3.3. Ease of use and usefulness of CKS features

3.3.1. Timing and completion—Two thirds of the participants completed 15 out of the 

17 usability tasks (Table 1 and Fig. 5). The median time to completion was less than 10 s for 

12 of the 17 tasks. Two tasks were not completed by over 50% of the participants and took a 

median of 16 s to complete: finding the sample size and source of funding of an RCT.

In the CKS sessions, all physicians used the UpToDate excerpts box, spending a median of 

3.3 min on this feature (Table 2 and Fig. 6). From a sentence in the UpToDate box, 70% of 

the physicians navigated to the original source in UpToDate for further details. While 60% 

of the participants accessed RCTs and systematic reviews when using the CKS, only 20% 

did so when searching PubMed and UpToDate manually (Fig. 6)

3.3.2. Ratings of feature usefulness of the CKS—The links from specific sentences 

to their source within an article in the UpToDate Web site was the highest rated feature of 

the CKS, followed by treatment filters and the ability to display sentences adjacent to a 

summary sentence (Table 3).

3.4. CKS vs. manual search comparisons

3.4.1. Vignette differences—Ratings of perceived vignette complexity and the 

individual’s prior experience in the vignette domain were not statistically significant using a 

within-subject repeated measures t-test. These results suggest that vignette complexity and 

difficulty played a minimal role.

3.4.2. Timing for searches—Physicians spent a median of 4.9 min (range 1.1–11.8) 

seeking information with the CKS vs. 4.5 with manual search (range 2.0–10.4). This 

difference was not statistically significant.

3.4.3. Decision-making variables—A composite variable was created that combined 

the four perceived decision quality variables in order to maximize reliability, 

generalizability and to minimize excessive comparisons. This variable was the sum of 

ratings of perceived increase in knowledge, enhanced decision-making, increased recall, 

and enhanced confidence with the decision-making process. The Cronbach’s alpha for the 

two scales (manual search and CKS search responses) were 0.81 and 0.64, respectively. In a 

comparison of physician’s perceived decision quality, ratings were significantly higher with 

the CKS than with manual search (mean = 16.6 vs. 14.4; t9 = 2.47; p = 0.036). The effect 

size obtained was 0.78, which by definition according to Cohen, is a moderate effect size 

[33]. No clear-cut possible mediators emerged in exploration of the correlations within 
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groups, except perceived frustration, which was marginally correlated with perceived 

decision quality in both interventions (r = 0.60, p = 0.07 and 0.63, p = 0.09 for manual 

search and CKS searches respectively). Although a mediation analysis is beyond the scope 

of this exploratory study, perceived frustration might be one mechanism (Table 4).

4. Discussion

Despite advances in information retrieval technology and demonstrated impact of online 

clinical evidence resources on patient care [14], barriers still limit the use of these resources 

to support clinical decision-making [1]. The overall goal of our research is to lower some of 

these barriers by reducing cognitive effort in evidence seeking for complex treatment 

questions. Previous approaches to lowering barriers to clinicians’ use of online evidence for 

CDS include automating the selection of evidence resources and the search process based on 

the clinical context within the EHR [10]; searching multiple resources simultaneously 

through federated search tools [11,34]; and clinical question answering systems [13]. Our 

approach borrows some of the methods in these previous approaches, such as using the 

clinical context to formulate automated searches in multiple evidence sources; and 

extracting most useful and relevant sentences from these resources. However, previous 

summarization systems for CDS produce a static summary [35]. Unlike these previous 

approaches, the CKS produces dynamic and interactive summaries that can be narrowed to 

specific treatment topics based on the users’ information needs. From a methods 

perspective, our overall approach consisted of adapting and integrating recent advances in 

biomedical text summarization, guided by information foraging theory, information 

visualization principles, and empirical user-centered design. This multi-faceted approach is 

needed for integrating advances in biomedical text summarization into CDS tools that can be 

used in real patient care settings. The results of our early, formative evaluation are 

promising and suggest increased perceived decision quality (16.6 vs. 14.4 out of 20) without 

reduction in efficiency.

According to the technology acceptance model (TAM), ease of use and perceived usefulness 

of a technology are predictors of actual use [36]. In our study, participants completed most 

of the usability tasks in a relatively short amount of time and with minimal training. 

Moreover, most CKS features were highly rated and often used by physicians in the clinical 

problem-solving sessions. Several factors may have contributed to these findings, including 

the user-centered, iterative design process, informed by incremental low and high-fidelity 

prototypes, and guided by theoretical principles and design strategies.

The clinical-problem solving sessions suggest that the CKS promoted larger consumption of 

evidence from the primary literature when compared to manual search. This is an important 

finding, since clinicians often perceive primary literature resources, such as PubMed, to be 

too difficult to use in busy patient care settings [37]. Design features focused on specific 

concepts in information foraging theory may have contributed to reducing barriers to 

accessing evidence in the primary literature: (1) automated search for recent, high impact 

studies and context-specific filters to enable information patch enrichment, i.e., ready access 

to an increased rate of relevant and high-quality information; (2) extraction of key study 

information to increase information scent; and (3) incremental access to details to encourage 
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information patch exploration. Collectively, these design features may have contributed to 

reducing the perceived cost and increasing the perceived value of pursuing information from 

multiple information patches. Further improvements could be obtained in the extraction of 

key pieces of information, such as those included in the PICO format (population, 

intervention, comparison, and outcome) [38].

Most participants (70%) navigated from UpToDate excerpts in the CKS to the original 

source in UpToDate. This finding supports one of our design goals for the CKS to be a 

complimentary tool, rather than a replacement of existing tools, that enables access to 

summarized evidence from multiple sources.

Unlike most common approaches, our study went beyond usability testing to explore 

possible impact of the CKS on both cognitive and affective measures. This comprehensive 

approach sets the stage for a deeper understanding of the impact of design in the context of 

real-world settings. The formative evaluation supports the efficacy of the design at several 

levels. Physicians using the CKS vs. manual search perceived better decision quality, with 

no impact on efficiency. Despite the early design stage of the CKS, it is possible that 

physicians using the tool were able to scan through a larger number of alternatives, as 

compared to a full narrative document, without compromising efficiency.

4.1. Limitations

The main limitation of this study is the relatively small sample size for the quantitative 

assessments. Thus, quantitative comparisons are exploratory and study conclusions are not 

definite. Nevertheless, the sample size is considered adequate for usability assessments [39] 

and the quantitative measures provide exploratory comparisons and effect size estimate for 

future similar studies. To reach a power of 0.8 for this effect size, future studies should aim 

for a sample size of 16 subjects. Limitations of the quantitative inferences also include the 

likely interference of the think-aloud method with physicians’ cognition and a research 

environment that promoted exploration rather than efficiency. Physicians did not have 

previous experience with the CKS tool and were encouraged to explore the available 

features. Curiosity regarding the new tool and physicians’ lack of familiarity with it may 

have contributed to longer CKS sessions.

5. Conclusion

We describe the design and formative evaluation of a clinical decision support tool that 

automatically summarizes patient-specific evidence to help clinicians’ decision making. We 

followed an iterative, user-centered design, guided by information foraging theory and 

information visualization principles. High-fidelity prototypes allowed target users to interact 

with incremental versions of the tool and provide feedback. Results of the formative study 

showed that overall physicians were able to complete most of the usability tasks in a short 

period of time. The feature most often used by study participants was the clinical 

recommendations extracted from UpToDate. Unlike manual search sessions, physicians with 

the CKS often reviewed information from randomized controlled trials and systematic 

reviews. Physicians’ perceived decision quality was significantly higher with the CKS than 

with manual search, but no difference was found in information seeking time. Due to the 
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formative nature of this study and a small sample size, conclusions regarding efficiency and 

efficacy are exploratory. A summative study is being planned with a larger sample size and 

procedures that aim to simulate a patient care environment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Summary points

What was already known on the topic

• Clinicians raise on average one clinical question out of every two patients seen; 

over half of these questions are left unanswered.

• When used, clinical knowledge resources are able to answer over 90% of 

clinicians’ questions, improving clinicians’ performance and patient outcomes.

• Significant barriers still challenge the use of online evidence resources to 

support clinical decisions at the point of care.

What this study added to our knowledge

• Physicians found the clinical knowledge summary (CKS) prototype investigated 

in this formative study to be both usable and useful.

• Physicians using the CKS had improved decision quality compared to manual 

search.

• A decision support tool based on automatic text summarization methods and 

information visualization principles is a promising alternative to improve 

clinicians’ access to clinical evidence at the point of care.
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Fig. 1. 

Stages of the CKS design process.
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Fig. 2. 

CKS architecture.
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Fig. 3. 

CKS tool after the end of the iterative design phase.
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Fig. 4. 

CKS tool after refinement based on exposure to the first set of participants in the formative 

evaluation.
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Fig. 5. 

Usability task time to completion (in seconds) and completion success rate.
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Fig. 6. 

Percentage of users who used each CKS feature and mean time spent on each CKS feature.
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Table 1

Usability task time to completion (in seconds) and completion success rate.

Usability task Average time (s) Median time [range] Success rate

Find SR of interest 12 ± 24 4 [1–80] 100%

Find RCT of interest 26 ± 32 8 [2–84] 100%

Find UTD article title 8 ± 4 8 [3–16] 100%

Expand UTD article summary 4 ± 3 2 [1–10] 100%

Return to CKS from UTD full text 8 ± 9 4 [1–29] 100%

Apply treatment filters 17 ± 13 14 [4–47] 100%

Remove treatment filters 8 ± 4 6 [5–14] 100%

Find SR title, publication date, and journal 27 ± 38 6 [1–105] 90%

Expand SR box 5 ± 3 4 [1–10] 89%

Focus on one UTD sentence of interest 13 ± 12 8 [5–38] 89%

Access UTD full text 16 ± 25 6 [3–80] 89%

Find number of SRs retrieved 3 ± 3 3 [1–8] 86%

Get more details about a SR 16 ± 15 10 [3–44] 70%

Get more details about an RCT of interest 19 ± 14 13 [3–37] 70%

Get next set of SRs 5 ± 6 4 [3–13] 66%

Find RCT sample size/funding source 22 ± 25 16 [1–96] 50%

Display adjacent sentences 20 ± 12 16 [9–41] 43%
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Table 2

Time (in seconds) spent on and percentage of users who used each CKS feature.

CKS feature Average time (s) Median time [range] % of participants who accessed the feature

UpToDate excerpts without filters 91 ± 70 87 [4–117] 100%

Navigation within UpToDate 144 ± 74 128 [2–242] 70%

Systematic reviews 26 ± 45 20 [6–118] 60%

UpToDate excerpts with filters 115 ± 81 110 [8–167] 50%

Treatment filters 15 ± 11 12 [4–43] 50%

Navigation within PubMed 21 ± 34 117 [58–175] 30%

RCTs 23 ± 17 23 [11–35] 20%
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Table 3

Participant satisfaction with CKS features.

Feature Average rating (1–5) [range]

Link to source article in UpToDate 4.6 [3–5]

Treatment filters 4.1 [3–5]

Expand adjacent sentences 3.9 [3–5]

Article titles 3.7 [1–5]

Maximize button 3.1 [1–4]

Link to source abstract in PubMed 2.9 [1–5]

Study funding source 2.4 [1–4]

Study sample size 2.3 [1–4]
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Table 4

Partial correlations (controlling for vignette experience) between perceived decision quality and explanatory 

variables of improved recall, surprise, effort, frustration and likelihood to refer.

Perceived decision quality

Manual search CKS

Improved recall 0.32 0.47

Surprise −0.15 −0.19

Effort −0.32 0.21

Frustration 0.60a 0.63a

Likelihood to refer 0.87a −0.14

a
Statistically significant.
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