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Key Messages  
• We developed an online interactive tool that allows users to obtain descriptive and 

analytic results for a systematic review comparing at least three treatments in various 
populations.  

• In a limited evaluation, stakeholders were satisfied with the functionality of the tool and 
found it easy to use.  

• We organized stakeholder feedback in three themes, namely expository, analytic, and 
information-sharing augmentations. We propose that a roadmap to realizing these 
augmentations involves the following: (i) integrating analytic capabilities, 
(ii)  incorporating ways to assess the tradeoffs between several distinct benefits and 
harms of interventions with minimal assumptions, (iii) defining an information 
technology standard for systematic reviews, and (iv) developing a rigorous representation 
of evidence synthesis objects as mathematical graphs. 
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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. The reports and assessments provide organizations 
with comprehensive, science-based information on common, costly medical conditions and new 
health care technologies and strategies. The EPCs systematically review the relevant scientific 
literature on topics assigned to them by AHRQ and conduct additional analyses when 
appropriate prior to developing their reports and assessments. 

To improve the scientific rigor of these evidence reports, AHRQ supports empiric research 
by the EPCs to help understand or improve complex methodologic issues in systematic reviews. 
These methods research projects are intended to contribute to the research base in and be used to 
improve the science of systematic reviews. They are not intended to be guidance to the EPC 
program, although may be considered by EPCs along with other scientific research when 
determining EPC program methods guidance.  

AHRQ expects that the EPC evidence reports and technology assessments will inform 
individual health plans, providers, and purchasers as well as the health care system as a whole by 
providing important information to help improve health care quality.  The reports undergo peer 
review prior to their release as a final report.  

If you have comments on this Methods Research Project they may be sent by mail to the 
Task Order Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers 
Lane, Rockville, MD 20857, or by email to epc@ahrq.hhs.gov. 

 
Gopal Khana, M.B.A. Arlene Bierman, M.D., M.S. 
Director Director 
Agency for Healthcare Research and Quality Center for Evidence and Practice 

Improvement 
 Agency for Healthcare Research and Quality 
 
Stephanie Chang, M.D., M.P.H. Aysegul Gozu, M.D., M.P.H.  
Director Elise Berliner, Ph.D. 
Evidence-based Practice Center Program  Lionel Banez, M.D. 
Center for Evidence and Practice Improvement  Task Order Officers  
Agency for Healthcare Research and Quality  Center for Evidence and Practice 
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Web Interactive Presentation of EPC Reports: A Foray 
Into Interactive Reports 
Structured Abstract 
Background. Systematic reviews are consumed by different types of users to address an ever-
expanding set of questions and needs. It is unlikely that a single static report will efficiently 
satisfy the diverse needs of diverse users. It might be practical and satisfactory to give users the 
ability to generate their own report from the information produced by the systematic review. 
 
Methods. We developed an open-source web-based interactive report presentation (IRP) of a 
systematic review on 14 nonsurgical treatments for Urinary Incontinence (UI) in women. We 
used data from a systematic review we conducted through the Agency for Healthcare Research 
and Quality Evidence-based Practice Center Program for the Patient Centered Outcomes 
Research Institute. We presented wireframes (mockups) of the IRP to a panel of three Duke 
Health System stakeholders in teleconferences, and incorporated their feedback in the final IR, 
which includes a visual representation of the evidence base, and allows users to access generic or 
detailed descriptive and analytic information through a point-and-click interface. Subsequently, 
the stakeholders piloted the IRP and evaluated its ease of use by answering open ended 
questions. We proposed a roadmap for scalable IRPs of systematic reviews starting from a 
thematic analysis of these suggestions.  
 
Findings. The final tool (accessible at https://to1.infalliblekitty.com/#index) allows users to 
obtain descriptive and analytic results for a network of 14 treatment categories, various outcomes 
(cure, improvement, satisfaction, quality of life) and several subgroups (all women, older 
women, or those with stress or urge UI). Users can access descriptions overall or for specific sets 
of studies. The stakeholders were satisfied with the functionality of the tool, and commented on 
its ease of use. They proposed numerous augmentations, which we organized in themes of 
presentation (e.g., present information on numbers of trials on figures), analytic (e.g., allow on-
the-fly subgroup analyses, explore tradeoffs between several outcomes) and information sharing 
(e.g., ability to import/export data from/to other software). A roadmap to satisfying these 
augmentations involves the following: (i) integrating analytic capabilities in the tool, (ii) 
incorporating ways to assess the tradeoffs between several distinct benefits and harms of 
interventions with minimal assumptions, (iii) defining an information technology standard for 
evidence synthesis objects (i.e., what information, in in what format, completely describes an 
evidence-base and its synthesis), and (iv) developing a rigorous representation of evidence 
synthesis objects as mathematical graphs that can be analyzed.  

 
Conclusions: In sum, we described a foray into an alternative view of a systematic review that 
complements a static systematic review report. Health system representatives found it useful and 
practical, and requested analytical, expository, and information sharing augmentations to the 
tool.  
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Background 
Interactive Report Presentations (IRPs) 

Systematic reviews have emerged as a key tool for critically summarizing an evidence-base. 
Increasingly, systematic review reports are consumed by different types of users to address an 
ever-expanding set of questions and needs. Consider, for example, a recently-completed 
systematic review report on the comparative effectiveness of non-surgical treatments for Urinary 
Incontinence in women.1 It could be used by specialist or generalist frontline providers to inform 
their treatment decisionmaking, health systems to decide which interventions to offer, 
professional societies to develop practice guidelines, clinical teachers to train health 
professionals, funders to shape their future research portfolio, patients who wish to participate in 
decisions about themselves, methodologists to test new evidence synthesis methods, and so on. 
Intuitively, it is unlikely that a single static report will efficiently satisfy the diverse needs of 
these diverse users.  

While it makes sense for the Evidence-based Practice (EPC) Program to produce somewhat 
tailored reports (e.g., for primarily patient or for primarily clinical audiences), it would be 
impractical for the Program to generate products that are too-finely-tailored to the specific needs 
of specific types of users. By contrast, it might be practical and satisfactory to give users the 
ability to generate their own report from the information produced by the systematic review. 
This conjecture is motivated by observations from an EPC White Paper that summarized 
interviews with leaders of health systems regarding how they and their organizations use 
“evidence” (more precisely, evidence synthesis products).2 Briefly, these related to the fact that 
EPC reports are voluminous and not easy to navigate. Users prefer evidence from systematic 
reviews to be summarized into short digestible summaries of the specific question with the 
option to click on a link for the more detailed information. In addition, users would like to see 
the results reported separately for specific subgroups and interventions or combinations of 
interventions.  

This project addresses the above needs through an interactive evidence report that presents a 
user with a visual representation (“map”) of the evidence base and allows the user to access 
specific results based on intervention comparisons or by population subgroup to inform 
individual clinician’s decisions about the management of patients with urinary incontinence, as 
well as health system decisions related to improving patient safety and clinical quality and 
efficiency. 
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Methods 
Interactive Presentation 

This project took a current EPC report on nonsurgical treatments of Urinary Incontinence in 
adult women (hereafter, UI report)1 and moved it to an online format, thereby making the 
information contained in the report interactive. The interactive format allows the user to select 
populations, interventions, and outcomes of interest and see specific study and summary 
information for included comparisons. We added no new information in the tool compared to the 
contents of the EPC report.  

Outcomes With Network Meta-analyses 
For outcomes that have been meta-analyzed, the tool has been developed to allow a user to 

obtain information about the direct and indirect evidence informing specific comparisons (e.g., 
number of trials and patients, characteristics of populations and compared interventions, risk of 
bias assessments), and the results of the analyses for different outcomes (direct comparison, 
combined direct and indirect comparisons, predicted mean outcomes with each compared 
treatment, subgroup analyses).  

Other Outcomes 
Outcomes that were not meta-analyzed, such as quality of life outcomes, were extracted from 

the AHRQ report into a data shell linked to the interactive report, analogously to what we did for 
the meta-analyzed outcomes. 

Feedback From Health Care Systems 
We evaluated the usefulness of the tool at the Duke Health System. This evaluation took place in 
two stages, which we describe below. We engaged the Associate Chief Medical Officer (CMO) 
for Patient Safety and Clinical Quality and the Program Director for Care Redesign at the Duke 
University Health System. Because we used the UI report as an example, we also engaged an 
experienced physician with expertise in Urogynecology who is also faculty at the Duke School 
of Medicine.  

The Associate Chief CMO for Patient Safety and Clinical Quality is tasked with setting 
Duke’s quality agenda and coordinating patient safety and clinical quality activities across the 
Duke Health System. He also leads the Quality Oversight Committee at Duke and the Health 
System’s efforts to related to quality and safety. The Program Director for Care Redesign works 
within the CMO’s office and partners with multidisciplinary teams of clinicians and 
administrators to identify, design, and execute improvements in patient care delivery targeting 
outcomes and efficiency improvements. They were selected because of their decision making 
roles within the Duke learning health system, the importance of evidence in their daily 
administrative and clinical roles, their ability to reflect on the evidence needs of the broader 
Duke health system. The physician stakeholder was selected because, as a senior faculty 
member, has been responsible for developing guidance for the management of patients with UI. 
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Stage 1: Tool Development 
We created wireframes (mockups, non-interactive “sketches”) of the tool using hyperlinked 

PowerPoint slides, which were presented to a panel of three Duke Health System stakeholders in 
a teleconference (Appendix A). The goal of this stage was to understand the evidence needs of 
potential users and integrate their preferences into the tool. Semi-structured interviews of the 
same stakeholders informed key attributes of the tool and were used to optimize implementation 
(See Appendix B for a list of guiding questions). To the extent that it was feasible, we 
incorporated their suggestions into the design of the draft interactive tool.  

Stage 2: Implementation of the Interactive Tool 
The three stakeholders participated in piloting the tool. Using open-ended questions, we 

qualitatively assessed user perspectives on the usefulness of the tool toward informing decisions 
and achieving the objectives elucidated in earlier interactions. Specifically, we asked whether 
there are features the stakeholders found particularly useful, whether there are features that they 
would have liked to see, whether such a tool would meet their evidence needs, and whether they 
had any additional feedback. 

Overall, the stakeholder engagement process provided feedback and guidance on tool 
development and informed on how EPC report analyses could be operationalized within health 
systems.  
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Results 
Interactive Report  

As of the time of this report, the prototype tool had been completed for the outcomes with 
network meta-analysis (https://to1.infalliblekitty.com/#index). The prototype tool is 508 
compliant.  

Landing Page 
In the current version of the tool, the user is first presented with an interactive version of a 

figure with a representation of the evidence on the comparisons between all 15 intervention 
categories plus placebo (Figure 1). The evidence graph comprises nodes, which represent 
interventions, and edges (lines linking nodes). Edges connect a pair of nodes only if the 
corresponding interventions have been compared in at least one head-to-head study.  

Figure 1. Landing page of the interactive tool (screenshot from the tool) 
UI = urinary incontinence 

Overview of the Evidence Base 
Clicking on the “Overview of the Evidence Base” button on the right side of the screen 

provides the user with a summary description of the evidence graph (Figure 2). This information 
includes how many comparisons have been observed between interventions and intervention 
categories; whether there are groups of interventions that have been compared between them but 
not with other groups of interventions; how many and which studies have compared various 
interventions, a summary of key characteristics of the underlying studies, including number of 
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arms, sample size and risk of bias scores; and for interventions that have not been compared head 
to head, which are the comparisons that most contribute to the indirect estimate of the effect. 
This information can also be generated for specific population subgroups and outcomes, as well 
as for specific nodes or comparisons. 

Figure 2. Example: summary of the evidence base (screenshot from the tool) 

UI = urinary incontinence 

Information on Specific Outcomes 
For users interested in a specific outcome (e.g., satisfaction) or a specific population (e.g., 

urge UI), an analogous evidence graph can be presented, depicting only the interventions with 
data for this outcome (Figure 3).  
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Figure 3. Example: evidence map for satisfaction in women with urge UI (screenshot from the tool) 
UI = urinary incontinence 

The user can then request information about (1) the relative differences between any two 
interventions, or (2) the predicted mean frequency of the outcome for an intervention (a metric 
that can be looked at across interventions to rank their effectiveness). The user may opt to 
receive information about some comparisons, or about all possible comparisons. In its current 
form, the tool does not provide or allow for additional analyses not included in the original 
report. 

As an example of looking at the relative differences between any interventions, Figure 4 
describes odds ratio estimates and 95% CIs for all pairwise comparisons in the graph in Figure 3. 
Each cell has a (row, column) address, and reports the estimated odds ratio between the 
intervention in the row versus the intervention in the column. The unshaded cells correspond to 
comparisons for which there is head-to-head information (i.e., there is an edge between these 
corresponding nodes in the evidence graph). The estimated treatment effects in these cells are 
informed by direct and indirect evidence. The shaded cells correspond to comparisons that have 
not been empirically observed (there is no edge between these corresponding nodes in the 
evidence graph), and the odds ratios are based only on indirect comparisons.  
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Figure 4. Example: odds ratios for satisfaction between all intervention categories in women with 
urge UI (screenshot from the tool) 

UI = urinary incontinence, C = anticholinergic, T  = behavioral therapy, P = sham/no treatment/placebo, B = botulinum toxin A, 
N = neuromodulation; cells shaded gray are based only on indirect comparisons. 

As an example of evaluating the predicted mean frequency of the outcome for an 
intervention, the user may receive the expected (mean) satisfaction frequency in each 
intervention category (Figure 5), which we call the league table. The table in this figure describes 
the mean proportion of patients with the outcome of interest (satisfaction) for each intervention 
category over the populations included in the meta-analysis and the corresponding forecasted 
proportion in a new setting that is analogous to the settings of the analyzed studies. The results in 
the Figures 4 and 5 are from the same analysis. The league table explains what the relative 
effects imply about the probability of the outcome under each treatment. The expected frequency 
of the event in a setting that is analogous to the settings in which the meta-analyzed studies were 
conducted is shown in the forecast column. Note that the confidence intervals for the forecast are 
always larger than the confidence intervals for the mean.  

Imagine that you are hiking along a trail from east to west, through six camp sites. The camp 
sites serve as the analogue for the interventions. A table showing the signed distances (which 
encode the direction of movement and the distance traveled between pairs of campsites would be 
the analogue of the relative effects table. A table showing how far each campsite is from the 
easternmost end of the trail would be the analogue of the league table.   
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Figure 5. Example: estimated rates for satisfaction between all intervention categories in women 
with urge UI (screenshot from the tool) 
BTX= onabotulinum toxin a; CI = confidence interval 

UI = urinary incontinence, BTX = botulinum toxin A, CI = confidence interval 

Information on Specific Studies 
Clicking on the “Get Studies” button allows the user to see descriptions of the studies 

included in this analysis, their results and key characteristics, including number of participants, 
specific interventions, between arm odds ratios, and nine risk of bias indicators (Figure 6). This 
helps the user understand where (most) of the information that is encoded in the estimate comes 
from.  
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Figure 6. Example: study details for the studies that give results for satisfaction between all 
intervention categories in women with urge UI (not all columns are shown – screenshot from the 
tool) 

NA = not applicable, pfmt = pelvic floor muscle training, Botox = Onabotulinum toxin A. uui: urge urinary incontinence. Counts: 
number of people with the event out of total per arm. Coarse trt: coding that coarsely categorizes interventions in treatment 
categories. Followup: followup time.  granular trt: Coding for specific interventions.  
The key for coarse and granular codes is provided in the UI report and in the graphs in the interactive report tool.  

Other Outcomes 
For all outcomes, clicking on the “Summary” button brings the user to a list of key findings 

for that outcome. These are narrative summaries of the evidence base with strength of evidence 
assessments. For outcomes that are not meta-analyzed, such as quality of life and adverse events, 
the information available are the narrative summaries and detailed lists of the studies; but no 
summary tables. 

Evaluation 

Tool Development 
The three stakeholders from the Duke University Health System were scheduled for one-hour 

conference calls with the EPC and AHRQ members of our working group. Approximately 30 
minutes of each call was devoted to the web interactive tool. During the call, they were told 
about the rationale for the interactive systematic review tool and were shown a mock-up of the 
tool for the sample urinary incontinence report. After the demonstration, the health system these 
stakeholders were asked to comment on the novelty of the interactive tool, the relevance of the 
tool to their evidence needs, and for any suggestions on making the interactive evidence tool 
more effective or more efficient. 

All of the stakeholders liked the interactive tool and agreed with the goal of allowing users to 
explore deeper when they need specific details on treatments or outcomes. They suggested 
providing a preface screen that would give a general summary of the overarching comparisons 
and conclusions. The stakeholders mentioned that the addition of cost effectiveness would be 
helpful in their decisionmaking in terms of the outcomes of interest. It was explained that not all 
EPC reports evaluate the impact of interventions on costs and/or cost effectiveness but that they 
would be included in the map if relevant to individual case reports. One concern was that 
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information for different outcomes is not provided side by side, but only for one outcome at a 
time. Finding ways to allow users to quickly get to the supporting evidence for comparisons and 
outcomes of interest should be explored. 

 

Thematic Analysis of Feedback on the Implementation of the 
Interactive Tool 

A link to the interactive tool, along with a tutorial giving an overview of how to access 
various types of information through the tool, was sent to the same stakeholders. In general, the 
stakeholders found that the tool was helpful and intuitive, allowing them to explore deeper when 
they needed specific details on treatments or outcomes.  

Their suggestions for improvement included analytical, expository, and information sharing 
augmentations. We did not implement these augmentations in the prototype tool. We propose 
that future iterations of interactive tools should include as many of these augmentations as 
practical. Key suggestions, edited for uniformity of language and brevity, are listed in Table 1. 

Analytical Augmentations 
We identified two themes pertaining to analytical augmentations. The first theme was the 

desire to have user-specified subsets of populations, interventions, outcomes, or other ways to 
define subgroups of studies, and obtain analogous descriptions of the evidence base, the 
individual studies, and their quantitative summaries. This need can be served by an interactive 
system that has the ability to perform analyses on demand.  

The second theme pertained to the desire to consider information on diverse outcomes at the 
same time. For decisions that are influenced by two or mode outcomes, it is desirable to have the 
ability to describe their syntheses in parallel. Further, users asked for a way to examine tradeoffs 
between competing outcomes, or more generally, to explore implications of multiple outcomes 
on the preferability of each treatment considering their own preferences. This need can be served 
by providing a framework for exploring decisions affected by multiple attributes, taking into 
account the user’s preferences for each outcome while minimizing assumptions about the 
valuations and aggregations of the valuations of various outcomes.  

Expository Augmentations 
Most of the requested expository augmentations pertained to the tool itself. These included 

the need for (i) more informative exhibits, including but not limited to, figures that show the 
number of studies, their design (e.g., randomization unit, if applicable, number of arms, parallel 
or crossover), their sample size, the intervention intensity (e.g., drug dose), the followup at which 
outcomes were measured, and the risk of bias, (ii) dynamic exhibits that show the impact of 
assumptions about evidence structures on the evidence base (e.g., how the evidence graph 
changes with alternative definitions of interventions), and (iii) inserting hyperlinks to cross 
reference information within the tool, and from the tool to external resources (e.g., the 
corresponding evidence report, PubMed, ClinicalTrials.gov). All of these tasks can be served by 
appropriate modeling of the evidence network with mathematical graphs.  

Information Sharing Augmentations 
Finally, the tool should be able to provide salient information about the evidence synthesis 

programmatically to other software clients. The salient information about the evidence synthesis 
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can be served by specifying (i) an evidence synthesis object that is documented, and (ii) a 
documented programmatic communication interface.  

Table 1. Selected feedback on how to improve interactive reports 
Suggestion Thematic classification 
Provide ability to conduct customized subgroup analyses Analytic augmentation (dynamic 

analyses) 
Show  information on tw o or more outcomes in parallel Analytic augmentation (show  diverse 

outcomes) 
Include key messages on main page. Expository augmentation (more-

informative exhibits) 
When selecting tw o interventions, give the user the ability to visually 

represent effect size. 
Expository augmentation (more-

informative exhibits) 
Provide additional information on individual studies: study design, 

author conflicts, study quality, timeframe for follow -up, 
inclusion/exclusion criteria. 

Expository augmentation (more-
informative exhibits) 

Color coding/sorting of evidence grade of study/outcome. Expository augmentation (dynamic 
exhibits) 

Give a w ay to scan head-to-head comparisons for high-quality 
evidence, to help the user know  w here to dive deeper. 

Expository augmentation (dynamic 
exhibits) 

Give the ability to export/print tailored evidence tables. Expository augmentation (dynamic 
exhibits) / 

Information sharing augmentation 
(human-readable) 

Insert a hyperlink to PubMed for all studies. Expository augmentation (cross-linking 
out of the report) 

Import information from other softw are systems (e.g. Systematic 
Review  Data Repository) 

Information sharing augmentation 
(machine readable) 

Export information for use w ith other softw are systems including 
local systems 

Information sharing augmentation 
(machine readable) 
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Discussion 
Stakeholder-driven systematic reviews, such as those conducted by the EPC program, 

summarize the practically available empirical information on important questions and, in this 
sense, have the capacity to address essential key evidentiary needs of their consumers. First, and 
most importantly, they describe the status of the evidence and the key inferences that can be 
drawn about the effectiveness and safety of interventions.  Secondarily, and of particular 
importance to many users, EPC systematic review reports discuss the implications of the 
evidence they describe and identify any obvious and universally-applicable solutions to 
decisional problems. However, systematic review reports, including those by the EPC Program 
do not provide specific recommendations for practice, especially for value-laden decisions or 
when there is pervasive uncertainty. For such problems, explicit recommendations are outside 
the scope of systematic reviews and are not satisfactorily addressed by their methods. Those 
developing them, however, benefit from a meaningful synthesis of the pertinent evidence. For 
this reason, in the current project, we focused on improvements to the primary function of 
systematic reviews, namely, the description of an evidence base and of the key inferences that 
can be drawn from empirical data.  

Starting from our own conception of an interactive presentation of an EPC report and the 
feedback we received, we envision a rich set of use cases for interactive reports. For the UI case, 
health systems that want to optimize their patient management approach may be interested in the 
expected outcomes of different treatments for patient subgroups they serve. Through the 
interactive tool, they have immediate access to the outcomes that have been examined in various 
subgroup strata. They can disaggregate information for outcomes that are reported at a coarse 
level in the systematic review, such as different definitions of cure or specific adverse events 
(e.g., by focusing on the corresponding part of the evidence base through a simple interface). 
Further, they can immediately identify outcomes that are not reviewed (e.g., legal implications, 
cost-effectiveness of interventions), or outcomes that were reviewed but for which data are 
sparse or nonexistent (e.g., costs, mortality). While for nonreviewed or sparse outcomes, they 
would have to obtain additional information, they can very efficiently identify the evidence gaps 
that are relevant to them.  

Based on the feedback we received, we propose a roadmap for research that leads to scalable 
interactive systematic review reports. First, there is a need to perform analyses, including 
sensitivity analyses, dynamically. This can be accomplished by embedding statistical analyses in 
the interactive report. Robust open-source meta-analysis-specific and general statistical modeling 
solutions exist, and they can be readily used for such a scheme. For example, the analyses for the 
UI project use the code base of the AHRQ-funded Open-Meta-analyst software and various other 
R libraries, all of which are open-source.3-6  Enabling on-demand analyses is obviously useful, 
but not without risk. The most important risk is that users might undertake analyses that are 
clinically not meaningful and methodologically ungrounded, perhaps because they have not 
studied the evidence-base closely and are not familiar with evidence synthesis methods. 
Approaches to managing this risk (e.g., by characterizing any on-demand analysis as 
“descriptive”) should be considered. However, any publicly available curated dataset can be 
analyzed badly, and any programing language and statistical package can be abused. We submit 
that, perhaps, the advantages of offering dynamic analyses outweigh their risks.  

Second, most decisionmaking problems require information for several outcomes at the same 
time. An interactive report may present this information and also facilitate explorations of what 
the evidence means for various choices, while minimizing assumptions about how users value 
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and balance the outcomes they want to consider. Several approaches to multicriteria 
decisionmaking are generally relevant.7 For interactive reports, we favor approaches that do not 
demand that users explicitly value and aggregate the various outcomes they consider. For 
example, stochastic multi objective acceptability analysis (SMAA) does not require that users 
express all outcomes into a common scale (e.g., as quality-adjusted life years) or even that they 
explicitly state how much they value one outcome versus another (e.g., for UI, that one cares x-
times more about improving their quality of life outcomes compared to being cured). SMAA 
allows users to specify their preferences loosely, in the form of directional preferences (for UI, it 
would encode that someone cares, perhaps, more about bettering their quality of life than about 
being fully cured, but not exactly how much more; and so on), and can identify treatments that 
are most compatible with these preferences.8, 9 SMAA analyses are practical in the context of a 
systematic review,10, 11 and we have developed numerical algorithms to make them 
computationally efficient.12 We envision that an instantiation of the tool would, optionally,  
provide some functionality such as SMAA, to help users gauge the implications of the reviewed 
evidence for decisions and policy.  

Third, it is important that any interactive system efficiently communicates with other existing 
systems developed by other participants of a broader evidence ecosystem.13 The, currently under 
development, new version of the Systematic Review Data Repository (SDRD 2.0)14 aims to 
develop a standard for systematic review objects that would be comprehensive, scalable, and 
well documented, so that they can be seamlessly used and integrated into practice such as 
through guidelines and clinical decision support systems. This effort involves the engagement of 
a group of users, methodologists, information technologists, software developers, and other 
experts.  

The final need is technical, and pertains to developing a unified way to represent, manipulate, 
describe, meta-analyze (when applicable), present, query (search), and share evidence synthesis 
objects. This is necessary for the routine production of interactive reports of systematic reviews. 
An explicit description of this framework is beyond the scope of this document. At a high level, 
we propose to start with a rigorous representation of studies, their attributes, and the evidence 
base they comprise as mathematical graphs (i.e., mathematical objects analogous to those that 
encode the images of the evidence-base in Figures 1 and 3). Mathematical graphs are a very 
versatile modeling tool,15 and they are used to describe, analyze, and optimize many problems 
that can be represented as networks, from telecommunications to social networks,16 and from 
integrated circuits to ecology,17 epidemiology,18 and evidence bases.19 For example, any standard 
for evidence synthesis data can be encoded in a mathematical graph. A proper representation 
would, at minimum, capture (i) the hierarchical organization of data into arms and studies, or of 
outcomes reported at various time points, (ii) alternative structures for the evidence base (e.g., 
allow grouping of treatments into various categories), and (iii) attributes at the arm (e.g., 
demographics, baseline descriptives), study (e.g., design characteristics), or other level (e.g., risk 
of bias per outcome, and in multi-arm trials, per outcome and comparison). Then the various 
tasks of an evidence synthesis, including descriptive, qualitative, and quantitative (if necessary) 
analyses can be represented as graph operations, and decision analyses are represented as 
optimization problems over graphs. Graph operations and graph optimization have been 
extensively studied in mathematics, engineering, and the social sciences. We believe that gains 
can be had by porting powerful methods to evidence synthesis problems.   

Finally, this work is preliminary and does not directly inform on the generalizability of the 
findings to users other the stakeholders we engaged. This is almost universally the case with 
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qualitative studies. We are also not able to examine how likely it is that users from different 
types of health systems, e.g., health systems that are smaller, not affiliated with tertiary care 
facilities school, or covering primarily in rural areas, would find the tool useful, because we did 
not succeed in securing feedback from the ones we contacted. We hypothesize that users who 
seek a description of the evidence (i.e., a description of what is known) will find this tool to be 
on the right track.  However, many users seek clinical practice recommendations, especially for 
controversial topics or topics with a paucity of evidence (i.e., algorithms for what to do based on 
what is known). No EPC report nor any tool that summarizes evidence would satisfy this need, 
because EPC reports critically describe and summarize the evidence base, but generally refrain 
from making explicit clinical practice recommendations. More generally, evidence informs, but 
does not fully determine, clinical and policy decisions.20, 21 Decisions are based on the evidence 
but also take into account the decisionmaker’s preferences, must weigh numerous inputs, 
including information on various endpoints, the decisionmakers’ preferences and attitudes 
towards risk, and resource constraints. Thus, at best a tool that describes evidence would provide 
prospective users with a means of exploring the implications of alternative actions, as we alluded 
above in describing the need to evaluate the balance of benefits and harms by considering 
information on several outcomes jointly.   

In terms of practical implementation, we believe that the contents of any EPC systematic 
review, including technology assessments, can be presented in an interactive format. For 
example, the part of the tool that describes which treatments have been compared between them 
and for which populations and outcomes (the interactive evidence graph) can be generated in a 
straightforward manner for any systematic review. The same is true for study-level descriptions. 
Systematic reviews that ae limited to pairwise comparisons and do not do a network meta-
analysis would only have direct comparisons to report. If a network meta-analysis is not 
undertaken, however, the review cannot explicitly rank treatments and some of the exhibits we 
developed (e.g., analogous to Figures 4 and 5) would be omitted. We estimate that the 
development of the tool required at least 50 hours of programmers’ time. However, this time 
investment can  be substantially sped up if a dedicated system is built, and as long as the 
underlying data are available electronically in the correct format. We believe that, if a standard 
for a systematic review object is used, the generation of the interactive report can be fully 
automated.  

In sum, we described a foray into an alternative view of a systematic review that 
complements a static systematic review report. Health system representatives found it useful and 
practical, and requested analytical, expository, and information sharing augmentations to the 
tool. We discussed a roadmap for practical and theoretical developments for scaling the 
production of informative interactive reports.  
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Appendix A. Foray Into Computable Reports 
Presentation 

 
Posted online separately on main report landing page. 
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Appendix B. Example Guiding Questions   
 
The following is a list of guiding questions that we used in the stakeholders’ first interview, after 
describing the interactive tool to them.   
 

1. How does the interactive format compare with a monolithic report, in terms of usability? 
Does it enhance or detract from the usability of the EPC report? How so? 

2. How would you use a tool like this? What information would you be looking to find?   
3. What information is missing?   
4. What information is too detailed?  
5. What works for you? What do you like?  
6. What does not work for you? What do you find confusing?  

 


	Background
	Interactive Report Presentations (IRPs)

	Methods
	Interactive Presentation
	Outcomes With Network Meta-analyses
	Other Outcomes

	Feedback From Health Care Systems
	Stage 1: Tool Development
	Stage 2: Implementation of the Interactive Tool


	Results
	Interactive Report
	Landing Page
	Overview of the Evidence Base
	Information on Specific Outcomes
	Information on Specific Studies
	Other Outcomes

	Evaluation
	Tool Development
	Thematic Analysis of Feedback on the Implementation of the Interactive Tool
	Analytical Augmentations
	Expository Augmentations
	Information Sharing Augmentations



	Discussion
	References
	Appendix A cover sheet_Appendix B Methods Report Web Interactive Presentation.pdf
	Appendix A. Foray Into Computable Reports Presentation
	Appendix B. Example Guiding Questions  


