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Rationale

In this systematic literature review, we seek to answer the following 2
questions:
(1) What is the current evidence in favor of VCAs for the prevention
and management of chronic and mental health conditions?
(2) What are the methods used to evaluate them?

Eligibility criteria

Inclusion criteria:

(1) Primary research studies that involved the prevention, treatment, or
management of health conditions related to chronic diseases or
mental disorders in patients

(2) Involvement of a conversational agent

(3) The agent was based on voice as the main interaction modality



https://www.c4dhi.org/

(4) Inclusion of an empirical evaluation of the system

Exclusion criteria:

(1) Involvement of any form of animation or visual representation, e.g.
embodied agents, virtual humans, or robots

(2) Involvement of any form of healthcare service via telephone

(3) Focus on testing a machine learning algorithm

(4) Not targeting a specific patient population, chronic disease (defined
by the WHO categories) [1] or mental health condition (defined by
the WHO) [2].

Information sources

A systematic database search will be conducted accessing PubMed
MEDLINE, Embase, PsycINFO, Scopus, and Web of Science. The databases
were chosen as they cover relevant topics in the fields of medicine (PubMed
MEDLINE, Embase), technology and interdisciplinary research (PsycINFO,
Scopus, and Web of Science). The search terms include synonyms, acronyms
and commonly known terms of the constructs: “Voice modality”,
“Conversational agent” and “Healthcare”. Grey literature such as
presentations, posters, dissertations and theses will be excluded.

Search strategy

Search strategy for PubMed Medline

(https://pubmed.ncbi.nlm.nih.gov/)

Filters: none

Conducted in July 2020

("voice" OR "voice-based" OR "voice control*" OR "voice command*" OR
"voice prompt*" OR "voice-activated" OR "speech” OR "speech recognition”
OR "voice-assisted" OR "conversational” OR "dialogue" OR "text-to-speech”
) AND ( "agent" OR "assistant*" OR "intelligent personal assistant*" OR
"virtual personal assistant*" OR "virtual assistant*" OR "automated
personal assistant*" OR "smart-home control” OR "smart speaker*" OR
"digital assistant*" OR "user interface*" OR "interface*" OR "google
assistant” OR "alexa" OR "siri" OR "chatbot" OR "personal digital assistant”
OR "dedicated personal assistant” OR "virtual assistant") AND ("health
intervention” OR "intervention" OR "health” OR "healthcare" OR "digital
health” OR "ubiquitous health” OR "uhealth" OR "mhealth"” OR “health
behavio?r” OR "emergency" OR "mental health" )

Type of included study

Any type of primary research

Studied domain

Digital health with a focus on chronic conditions and mental health

Population/Participants

Clinical (chronic or mental health conditions) population, and non-clinical
population and participants

Data collection and
selection process

Two independent reviewers will conduct the initial screening of the
searched studies based on their titles and abstracts. The same reviewers will
then independently conduct the full-text screening based on the

eligibility /inclusion criteria. Cohen kappa will be computed after each step
(title screening, abstract screening, full-text screening) to measure
interrater agreement. Any disagreement will be discussed in person. If no
consensus can be reached, a third reviewer will be consulted to achieve an
agreement.

Data items for coding

The following data items will be extracted of each included study: paper
information (authors, title, permalink, year of publication, paper type,

journal/outlet), study aim, intervention (category, sub-category [3],




description, features included), voice-based conversational agent (VCA;
whether the user interface is described, whether the architecture is
described, name, software implementation, hardware implementation
device and device model, commercial availability), health-related
information (target illness, target population), design (type, sub-type),
participants (sample size, recruitment pool, demographics, age, health
status, previous experience with technology, previous experience with
VCAs), measures (technology acceptance, constructs or sub-categories of
technology acceptance, system accuracy, behavior, attitude towards the
target health behavior), findings (technology acceptance in summary and in
details, system accuracy in summary and in details, behavior in summary
and in details), additional information (discussed limitations, funding
source, conflict of interest, study location, study continent). Non-available
data will be marked with a minus sign.

Outcomes and prioritization

Main outcomes: Any voice-based-related and conversational-agent-related
intervention outcomes (e.g. aim of the voice-based intervention,
characteristics of the voice-based intervention, application implementation),
any healthcare-related intervention outcomes (e.g. target illness, target
complication, target population)

Additional outcomes: Any evaluation related outcomes (e.g. attitude
towards the system, attitude towards health behavior, interaction behavior,
system performance)

Risk of bias in individual
studies

Two independent researchers will assess the risk of bias of the included
studies. Possible candidate tools for analysis will be the Cochrane risk of
bias tool or the application of risk of bias assessment checklists based on the
CONSORT checklist [4]. Additionally, the application of a tool to assess the
quality of the included studies will be discussed by the study authors and
applied if appropriate.

Data synthesis

The PRISMA statement will be followed for data synthesis and a narrative
synthesis of the included studies will be performed.
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