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Introduction
Conversational agents (CAs), also known as chatbots
or virtual assistants, are software programs designed to
imitate human conversations to engage with users.
Over the past decade, CAs have been increasingly
studied to address care burdens and service needs in
healthcare delivery. For example, studies have
demonstrated the potential to use CA-enabled care
programs to assist in triaging people with unurgent
health conditions, supporting inpatient care, providing
post-discharge follow-ups, and self-managing mental
health and chronic diseases.
To use CAs safely and effectively, rigorous evaluations
are essential but challenging to achieve. Although
reviews have provided some technical metrics and
outcome measures, selection of these variables for
individual studies remains challenging. To achieve
robust and effective outcomes, evaluation frameworks
are often needed to help understand essential design,
outcome measures, and evaluation targets at different
trial stages. However, such frameworks remain absent.
Our aim: To synthesize existing knowledge and
outline a framework for evaluating CAs in
healthcare.

Method
We conducted a scoping review according to the
PRISMA Extension for Scoping Reviews.
We searched CINAHL, Medline, Scopus, Embase

and IEEE Xplore, focusing on CAs which were
unconstrained by predefined answers or options. We
reviewed study designs, categorised outcome
measures, and finally outlined an evaluation framework
which can be used to evaluate CAs in healthcare.
To synthesise the framework, we extracted study
designs and outcome measures, nested them within
well-recognised categories, and mapped the results on
an established overarching framework for digital health
evaluations.

Results
The search identified 1553 articles, of which 43 studies
were included in the review.
We identified 23 quasi-experimental studies, nine
randomised controlled trials, four observational studies,
and seven research test-based studies
A total of 175 outcome measures which were used in
the reviewed studies were nested into seven
categories: 1) functionality, 2) clinical / health outcomes,
3) user experience, 4) costs and cost benefits, 5) safety
and information quality, 6) usage, adherence and
uptake, and 7) user characteristics for implementation
research. We consolidated the framework in the figure
below, which shows the outcome measures across four
evaluation stages: I) feasibility/usability, II) efficacy, III)
effectiveness, and IV) implementation science.

Discussion
In this review, we found that many studies evaluated
CAs using predefined questions, unable to reflect
overall CA performances. New strategies to
comprehensively evaluate CAs are needed.
We highlighted that some evaluations involving
researchers and clinicians are essential, especially for
evaluating information quality and risks of interventions,
because normal users or participants often have
insufficient knowledge to judge the quality or safety of
CA-based interventions.
The outcome measures of functionality, user
experience, safety and information quality are often
diverse and inconsistent. Validated questionnaires and
algorithms are needed to achieve robust and effective
evaluations.

We identified several measures to be used in future
research, such as stability, consistency, standard
compliance, and measures to reduce health inequities.
This study is limited to using a single evaluation
framework to map the investigation results.

Conclusion
This systematic review presents a consolidated
evaluation framework which can be used to evaluate
the performance of CAs in healthcare.

Figure: The consolidated framework for evaluating conversational agents in healthcare. The framework demonstrates the studies (n=43) and their outcome measures at four major
evaluation stages of an established practical guide, named Monitoring and Evaluating Digital Health Intervention, the World Health Organization. Note: Essential measures at different
stages, which we identified, are mark by a light blue. * denotes the measures which we proposed to be included in future studies.
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