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ABSTRACT

Background: Pain-related conditions are the leading cause of years lived with disability globally. Managing pain presents signif-
icant challenges, including the need to address multiple biopsychosocial factors and the difficulty in delivering evidence-based
treatments. Digital health technologies, such as conversational agents, offer the potential for personalised and accessible pain
management. However, the characteristics and effectiveness of these interventions are not yet fully understood. This scoping
review aims to comprehensively evaluate the applications and effectiveness of conversational agents in supporting pain man-
agement in adults (i.e., healthy individuals at risk of developing pain, individuals currently experiencing pain and healthcare
providers or students involved in managing pain conditions).

Methods: Searches were systematically conducted across six databases—MEDLINE PubMed, ACM Digital Library, CINAHL,
Embase, PsycINFO, Cochrane CENTRAL—and five trial registries from inception.

Results: Twenty-eight studies were included, focusing on capturing health information (n=38), providing emotional support
(n=7), facilitating adherence to self-management exercises (n=6), delivering psychological treatment (n=>5), offering organi-
sational support (n=1) and educating healthcare providers (n=1). These studies addressed conditions with pain as a central or
common symptom, including dementia (n=7), cancer (n=>5) and musculoskeletal disorders (n=4), among others. None of the
conversational agents on the market covered all four stages recommended for translational research (development, feasibility,
effectiveness and implementation).

Conclusion: The use of conversational agents in pain management is relatively new and involves diverse and promising appllica-
tions. However, evidence supporting their effectiveness in improving pain-related outcomes remains limited and heterogeneous.
Future reseacrh should prioritise feasibility, reliability, and user experience studies to inform the design of robust randomised
controlled trials.

Significance: This scoping review comprehensively examines the use of conversational agents (CAs) in adult pain manage-
ment. The study identified six applications of CAs to support pain management and highlights a lack of high-quality randomised
controlled trials, particularly those preceded by development and feasibility studies. Clinicians and researchers can use these
insights to guide future studies and improve applications of CAs in pain management.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
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1 | Background

Pain is the most common reason for seeking care (Haas et al. 2023;
Khatami et al. 2022). Approximately 30% of the world population
reported moderate or severe pain in the last 30days (Zimmer
et al. 2022), and many report pain that persists for 3months or
more (i.e., chronic pain) (Mills et al. 2019). Pain-related conditions,
including headaches and musculoskeletal disorders (e.g., back
pain, neck pain, knee pain), are the leading causes of years lived
with disability worldwide (Vos et al. 2020). Chronic pain is often
associated with multiple factors, including psychological distress,
depression, anxiety, sleep problems, activity limitation, social par-
ticipation restrictions (Cohen et al. 2021) and uncertainties regard-
ing diagnosis, prognosis and treatment options (Lim et al. 2019).

Digital health solutions have been proposed to improve health-
care quality by facilitating data collection for consultation,
providing timely information on the most beneficial treatment
options, and delivering cost-effective interventions (WHO. 2018).
The use of conversational agents (CAs) in digital health solu-
tions has become increasingly popular. A CA can be defined as
a computer dialogue system that communicates with a human
(Allouch et al. 2021). With recent technological advancements,
CAs commonly use artificial intelligence (AI), including nat-
ural language processing and generative AI, such as ChatGPT
(Xue et al. 2023), which may foster meaningful communication
between users and machines (Xue et al. 2023). Despite being
underutilised, CAs emerge as a highly customisable element in
healthcare for diverse populations, with largely unexplored po-
tential beyond daily health reports, feedback, alerts and patient
recommendations (Kocaballi et al. 2019). Regarding chronic
conditions, CAs have been used to deliver patient education,
provide cognitive therapy protocols and offer emotional support
in coping with chronic conditions (Uetova et al. 2024).

Reviews have demonstrated that CAs are used in healthcare for
various purposes, such as gathering health information, sending
medication and appointment reminders, delivering information
(Dingler et al. 2021), providing mental health support, promot-
ing physical activity and influencing health behaviours (Xue
et al. 2023). A systematic review with meta-analysis showed that
Al-based CAs may be beneficial in reducing symptoms of dis-
tress and depression (Li et al. 2023). However, the applications
and effectiveness of CAs in supporting pain management have
not yet been investigated. This scoping review aims to compre-
hensively evaluate the applications and effectiveness of CAs to
support pain management in adults.

2 | Methods
2.1 | Protocol Registration and Design

We conducted a scoping review to investigate the current applica-
tions and effectiveness of CAs for supporting pain management in
adults. We reported the scoping review according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
for Scoping Review (PRISMA-ScR) reporting guidelines (Chen
et al. 2023). We did not formulate a hypothesis to investigate the
applications of CAs for supporting pain management because it is
a scoping review (Tricco et al. 2016). However, since we expected

to include randomised controlled trials (RCTs), we formulated a
specific hypothesis regarding the effectiveness of CAs in improv-
ing pain management (e.g., delivery of treatments, knowledge of
health professionals) or outcomes. We hypothesised that CAs im-
prove pain management and health outcomes compared to con-
trol groups. The protocol was prospectively registered on the Open
Science Framework (OSF; https://osf.io/23p7g). We updated the
protocol after the screening to provide details on how we plan to
analyse and report the findings and quality of RCTs, following the
significant inclusion of these trials in the scoping review.

2.2 | Selection Criteria and Search Strategy
2.2.1 | Population

We included studies with participants aged 18years and older
that recruited healthy individuals at risk of developing pain (e.g.,
healthy workers with physical demand at risk of developing back
pain), individuals currently experiencing pain or health provid-
ers or students managing pain conditions.

2.2.2 | Intervention

The inclusion criteria were intentionally designed to compre-
hensively map the literature on CAs, reflecting the broader ap-
proach characteristic of scoping reviews (Tricco et al. 2016). We
included studies investigating the role of CAs in supporting pain
management, which is defined as a coordinated and interdisci-
plinary approach that might involve consumers (e.g., patients),
health providers and/or the healthcare system to alleviate suffer-
ing or improve the quality of life for individuals experiencing pain
(Medicine, 2012). We defined a CA as an independent dialogue
system or computer program that can communicate (verbally or
non-verbally) with a human. These agents had to process inputs
from speech, text, video or other sensors (Allouch et al. 2021).

We included studies investigating CAs to understand the input
provided by the user in a conversation style and deliver appro-
priate information, advice, feedback or actions, which can be
conveyed via text, speech or by controlling a physical or virtual
entity. There were no restrictions regarding length, frequency,
technology or cointerventions. The CA had to be intended to
manage pain, including but not limited to assessment, preven-
tion, treatment and education.

2.2.3 | Outcomes

We included pain-related outcomes (e.g., pain intensity, pain
interference), physical function, psychological outcomes (e.g.,
anxiety, depression) and user experience outcomes (e.g., engage-
ment, usefulness).

2.2.4 | Study Design
We included all types of studies, including RCTs, pilot trials and

observational studies (e.g., feasibility, qualitative) that investi-
gated the role of CAs in pain management. We also included
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protocols for ongoing RCTs and published abstracts to provide
a comprehensive overview of current research activity and
identify emerging trends in the field. Including these sources
is consistent with the purpose of scoping reviews, which aim to
broadly map the literature and inform future systematic reviews
or trials. This inclusive approach ensures a thorough under-
standing of the available evidence, even when outcome data still
need to be reported, to facilitate the identification of potential
gaps and areas for future research (Gottlieb et al. 2021). There
were no restrictions regarding language or date of publication.

2.2.5 | Exclusion Criteria

Studies were excluded if they focused on CAs unrelated to pain
management (e.g., targeting general mental health or other non-
pain-related domains), lacked details about the intervention or
its functionality, included participants younger than 18 or were
duplicate publications without unique data.

2.2.6 | Search Strategy

We searched six databases—MEDLINE PubMed, ACM Digital
Library, CINAHL, Embase, PsycINFO, Cochrane Central
Register of Controlled Trials (CENTRAL) and five trial reg-
istries—EU Clinical Trials Register, ClinicalTrials.gov,
International Clinical Trials Registry Platform (ICTRP) and
Australian New Zealand Clinical Trials Registry (ANZCTR)
and OSF from inception. We used terms related to ‘conversa-
tional agents’ and ‘pain’ categories, separated by ‘OR’ within
each term or ‘AND’ for terms across different categories. The
search strategy is detailed in Appendix S1. In addition to
searching scientific databases, we emailed the corresponding
authors of all included studies and trial registrations to inquire
whether the CAs studied were already commercially available
or still under investigation. To ensure comprehensive informa-
tion about the commercialisation status of all analysed technol-
ogies, we also conducted supplementary searches on Google.

2.3 | Data Management and Screening

We used Covidence (Veritas Health Innovation 2023) to remove
duplicates and screen records. Two reviewers independently
screened the titles and abstracts of all records and then the full
text based on the eligibility criteria. Where multiple records of
the same trial were present, preference was given to the most
recent record and the record(s) that provided data for the review.
In the case of disagreement, a third reviewer resolved the dis-
crepancies during the screening process.

2.4 | Data Extraction

Two authors (R.R.N.R. and F.Y.) developed and pilot-tested a
data extraction form, which was used by at least two indepen-
dent reviewers (H.B., R.R.N.R,, Y.G., J.L. and M.J.) to extract
data from all eligible records. Discrepancies were resolved
through discussion with a third reviewer when necessary. Data
extraction focused on study characteristics, participant details,

intervention and CA attributes and reported outcomes. A de-
tailed description of the extracted variables, including classifi-
cation criteria and rationale, is provided in Appendix S2.

2.5 | Clinical Research Phase Studies

The complex intervention evaluation framework, recommended
by the Medical Research Council, guides the assessment of in-
terventions across stages: development, feasibility, effectiveness
and implementation. Our review also considered the commer-
cialisation stage for interventions already available for patient
acquisition outside experimental settings (Regier et al. 2022).
This framework acknowledges that, after initial evaluations
(i.e., development and feasibility), further investigations (i.e., ef-
fectiveness, implementation, regulation) are necessary to ensure
the healthcare intervention is safe, effective and implementable.
Therefore, the present review organised the research output on
CAs for pain management by the evaluation stage.

2.6 | Missing Data

Where data was missing, we contacted study authors twice via
email (1 week apart). Data were considered unobtainable if there
was no reply within 1week after the final email.

2.7 | Risk of Bias and Certainty of Evidence

Two reviewers independently assessed the risk of bias in the
RCTs using the Cochrane Risk-of-Bias-2 (RoB2) tool (Sterne
et al. 2019). This tool assesses several domains of bias: bias from
randomisation, deviations from intended interventions, missing
outcome data, outcome measurements and selective reporting.
According to the RoB2 tool classifications, two reviewers judged
the risk of bias as either low, some concerns or high.

As described in our preregistration, in the case of meta-analysis,
the certainty of evidence would be assessed using the Grading of
Recommendations, Assessment, Development and Evaluations
framework (GRADE, according to the protocol) (Brozek
et al. 2021). Scoping reviews, including the possibility of meta-
analysis, aim to generate evidence-based maps and hypotheses.
Our hypothesis for such an analysis is that CAs are more effec-
tive than controls in managing pain, consistent with the scoping
meta-review approach (Sarrami-Foroushani et al. 2015).

3 | Results

We retrieved 496 records from the search (Figure 1), includ-
ing 492 from the databases and four from other sources (i.e.,
searching the references of the included studies). After re-
moving 114 duplicates, we screened 382 titles and abstracts
for inclusion. We excluded 222 records due to wrong interven-
tion (n=105), wrong study design (n=9), wrong population
(n=12) and wrong outcomes (n =5). We retrieved the full text
of 160 potentially eligible records. We included 28 articles, of
which 17 were journal articles, four protocols, four trial regis-
ters and three abstracts.
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FIGURE1 | PRISMA flow diagram.

3.1 | Study Characteristics

The 28 articles included in our scoping review were published
between 2011 and 2023, with 78% (n=22) published in the past
five years. The studies originated from nine countries, predom-
inantly from the United States of America (n=10, 35%). Study
characteristics are outlined in Table 1.

3.2 | Study Design
We identified six categories of study designs. There were nine

observational studies (comprising 5 cross-sectional studies, 1
case series, 1 case study and 2 cohort studies), 9 RCTs, 3 RCT

Wrong study design (n = 9)
Wrong population (n = 12)

Wrong outcomes (n = 5)

protocols, 4 RCT trial registries and 2 RCT abstracts (comprising
15 parallel and 4 crossover trials).

3.21 | Setting

Approximately half of the studies reported the setting where
participants received the intervention (n =16, 57%). The most
common settings for investigating CAs in the studies were
aged care facilities (n=7, 25%) and outpatient settings (n=6,
21%). Participants were primarily recruited through conve-
nience sampling (n=14, 50%) and local medical practices in
which participants were already presenting for standard care
(n=17,25%).
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3.2.2 | Participant Characteristics

The 28 studies included 1252 participants in total. Most stud-
ies reported a sample size (n =18, 68%). The median sample size
was 65 participants, ranging from 1 to 208.

Sixteen (57%) studies reported age. The mean age of participants
ranged from 32 (10.2 SD) to 86.48 (8.81 SD) years. Sixteen (57%)
studies reported on sex distribution, with females comprising
approximately 63% (n=913) of these studies' total reported sam-
ple size. Seven (25%) studies reported on race, with the majority
being White (75.3%). Only five (17%) studies reported on edu-
cation, with one stating 43.1% of participants had a university
degree, another reporting 57.1% had a 4-year university degree
or higher, and the last two reporting late primary school to early
high school-level education, one stating 22% of participants had
at least 7years of education.

We included studies investigating CAs in six conditions with
pain as a central or common symptom, including pain and de-
mentia (n=7), cancer (n=5), musculoskeletal conditions (n =4),
irritable bowel syndrome (n =1), peripheral artery disease (n=1)
and abdominal conditions (n=1).

The included studies, study types, population, country
of the study, study objective and sample size are reported in
Table 1.

3.3 | Conversational Agents Characteristics

We identified four types of CAs, the most common being chat-
bot design (n=13) (Table 2). The others included therapeutic
robotics (n =7), which could communicate through body lan-
guage; virtual reality/assistant/coach (n=7), which refers to
the use of an avatar or digital rendering of an individual; and
computer-aided learning system design (n = 1), which broadly
refers to the use of integrative technology to assist user learn-
ing on a particular subject. We identified six intervention in-
tentions describing the role of the CAs (Figure 2). The most
common intention was to capture health information (n=38),
followed by providing emotional support (n="7), facilitating
adherence to self-management physical exercises (n=6), pro-
viding psychological treatment for pain management (n=>5),
offering organisational support (n=1) and educating health
care providers (n=1).

The knowledge domain of the CAs was mostly closed (n=24,
85%) and constrained to specific pre-programmed topics (n =15,
53%). The service provided by the CAs was mostly for transmit-
ting information without much intimate connection to users
(i.e., interpersonal; n=16, 57%). The goal of the CAs' interac-
tions was largely conversational (n=14, 50%) and informative
(n=11, 39%).

Most studies required communication with the CAs at least
once a week (n=15, 53%), including daily use (n=>5), weekly
use (n=23), five times a week (n=15), at least three times a week
(n=2) and self-paced (n=2). The other studies did not report
communication frequency, or the frequency was unclear.

3.4 | Evaluation Stages of the
Conversational Agents

The complex intervention evaluation framework was used to
evaluate the included studies (Appendix S2). We identified
studies in the development (n=1, <1%), feasibility (n=8, 28%),
effectiveness (n=18, 64%), implementation (n=1, <1%) and
commercialisation (n=13, 46%) stages (Figure 3).

Five CAs had been commercialised and featured in 13 of our in-
cluded studies (46%). Of these, the marketed focus ranged from
mental health (PARO; Wysa) to pain reduction (Secaide), quality
of life improvement (BD4QoL) and irritable bowel syndrome man-
agement (Zemedy). In the other 15 studies, commercialisation had
not been reported (n=7, 25%) or was not clearly reported (n=9,
32%). None of the commercialised CAs included in the studies
followed all four translation research stages (development, feasi-
bility, effectiveness and implementation). Most commercialised
CAs have conducted at least one effectiveness trial, but only one
(PARO) conducted a feasibility study before the effectiveness trial.

3.5 | Outcomes

Twenty of the included studies reported outcomes. Our primary
outcomes of interest were pain, physical function and evaluation
of CAs. There were three pain-related outcomes: pain intensity,
pain interference and pain communication. Physical function
was reported in five studies. Evaluation of the CAs was reported
across two domains: engagement (n=9) and usefulness (n=5).
Psychological outcomes were reported in six studies. Outcomes re-
lated to depression (n=4), anxiety (n=3) and stress (n=1) were re-
ported. Other qualitative self-reported outcomes were also noted,
such as distress in practical problems among patients (n=1) and
effort, mental demand and frustration among health professionals
(n=1). Appendix S2 shows outcome measures of interest stratified
by the evaluation stage.

3.6 | Development

One study reported data from the development phase of a
computer-aided learning system. The study compared the accu-
racy of different machine learning models to predict five diagno-
ses related to abdominal pain. The goal of the development stage
was to utilise the most appropriate model to generate person-
alised feedback for students about specific patient information
requested and their diagnostic hypotheses.

3.7 | Feasibility

All eight feasibility studies measured users’ experiences with CAs,
including engagement (n=5), gestures participants used with the
CA to express pain (n=1), empathy and perceived intelligence of
the CA using questionnaires (n=1) and general experiences with
the CA through interviews with users (n=3). Three feasibility
studies compared the effects on pain-related outcomes (n=3),
physical function (n=2) and psychological factors (n=2) between
baseline and post-intervention. The results are heterogeneous.
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Duration
(Frequency)
12weeks (NR)

Security
and privacy
details
NR

Personalisation
level
NR

-based;

visual-
based or
multimodal)
NR

text-based;
voice

User interface
(output mode:

-based;
visual-based or

text-based
voice

User interface
(input mode
multimodal)

Multimodal (text

and visual-based)

>

Technology
(machine
learning,

natural
language
processing
generative
Al
Generative Al

Service
provision
(knowledge
domain,
NA

Conversational agent constraint, type
of service)

purpose (users)
Promote adherence to
home physiotherapy
for cervical injuries by
providing instructional
messages and
videos on exercises,
including repetition
guidance (patients)

10n

agent
tervent
Chatbot
(usual care
sessions)

and education
Technologies that interpret and understand natural language. It involves analysing text and/or speech to process commands and generate responses.

Abbreviations: CBT, cognitive behavioural therapy; DBT, dialectical behavioural therapy; IBS, irritable bowel syndrome; NR, not reported or relevant.

It was necessary to research sources outside the included study to obtain information about the technology.

(control)

in

Conversational

(Continued)

|
First author, year
NCT06070441 (2024)

Note: Natural language processing

TABLE 2

3.8 | Effectiveness
3.8.1 | Pain-Related Outcomes

Six RCTs reported results on pain intensity. All six studies re-
ported differences between groups. Four studies that reported
differences between groups found significant improvements
in pain intensity. The other two studies found no significant
differences.

Two RCTs reported results on pain interference. Both studies
reported differences between groups, with no significant group
differences.

One RCT reported results on pain communication, indicating
a difference between groups. Participants in the intervention
group who used the CA to report their pain described, on aver-
age, one additional item about their experience (i.e., expressed
more pain-related content) than the control group (i.e., people
who viewed a videotape with or without a practitioner pain
coach in the videotape).

3.8.2 | Physical Function

Two prospective cohort studies reported results on physical
function. Both studies reported no significant differences within
groups.

3.8.3 | Psychological Outcomes
Four RCTs reported results on psychological outcomes.

Two studies measured outcomes related to depression. One study
reported no difference between groups. Another study showed
that CA improved depressive symptoms in the completer anal-
ysis. However, the benefits ceased to be statistically significant
when the intention-to-treat analysis was included.

One RCT that reported anxiety outcomes showed no differences
between groups. One study measured distress-related outcomes
(0 to 10 scale, 10 being the worst on practical everyday issues)
with no significant differences between groups. Another RCT
reported outcomes for stress, showing statistically significant
differences between groups.

Additionally, one RCT focused on psychological outcomes
among healthcare professionals treating patients exposed to
CA, finding significant changes within groups in feelings of
frustration, mental demand and effort before and after these
interventions.

3.9 | Risk of Bias of RCTs

Of the 18 RCTs included in our scoping review, the risk of bias
assessment was not possible for nine studies: protocols (n=3),
trial registries (n =4) or abstracts (n = 2). We assessed nine RCTs
for risk of bias (Appendix S2) and provided a summary for the
risk-of-bias assessment (RoB 2) in Figure 4.
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FIGURE2 | The purpose of the interventions used in the included studies.
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FIGURE 3 | Number of studies in each evaluation stage of the lifecycle of healthcare interventions.

Bias arising from the randomization process

Bias due to deviations from intended interventions
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Bias in measurement of the outcome

Bias in selection of the reported result
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N
I |

Overall risk of bias

0%

25% 50% 75% 100%

. Low risk D Some concerns - High risk

FIGURE4 | Risk-of-bias summary of the included RCTs in the scoping review.

4 | Discussion

Our scoping review investigated the applications and effective-
ness of CAs for supporting pain management in adults. CAs
differ from other digital health interventions by providing an in-
teractive, adaptive and often personalised user experience. While
traditional digital interventions, such as mobile apps and web-
based programmes, typically rely on static content delivery, CAs
engage users through real-time dialogue, enabling dynamic re-
sponses based on user input (Laranjo et al. 2018). We showed that
the interest in CAs for pain management is relatively new; most
published and unpublished studies (90%) have been reported
between 2019 and 2024. Most CAs for pain management were

designed to capture health information, facilitate adherence to
self-management and offer emotional/psychological support for
patients. CAs have been studied mainly in people with chronic
pain-related conditions such as cancer pain, musculoskeletal con-
ditions, dementia, irritable bowel syndrome, peripheral artery
disease and abdominal conditions when patient-centred assess-
ments, information, advice and self-management approaches
play a critical role in the treatment (Carville et al. 2021).

Among these conditions, dementia is particularly relevant
given the high prevalence of pain in this population and the
challenges associated with its assessment and management
(e.g., cognitive decline and communication barriers). Nearly
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half of individuals diagnosed with dementia have at least one
documented pain-related condition (Lin et al. 2018) and co-
occurring chronic pain significantly exacerbates self-care
limitations and disability (Haque et al. 2025). Digital health
solutions, such as CAs, might assist caregivers in tracking
cognitive and symptom changes, monitoring daily routines
and providing structured reminders for essential tasks, such
as taking medication, maintaining hydration or engaging in
social activities. Given the growing interest in AI-driven tools
for healthcare, further research is warranted to explore how
CAs can effectively support underserved populations (Lott
et al. 2024).

Most of the research on CAs for pain management intended
to evaluate the effectiveness of the intervention (18/28, 64%).
However, only half of the RCTs have been published (i.e., other
studies were described in protocols and trial registries without
results). Of 14 unique technologies identified in the 18 RCTs,
only one reported being investigated in a feasibility study to
guide the main trial (Pu et al. 2019), and none provided suffi-
cient details or references on how the CA was developed for the
trial. This is concerning because the lack of development (e.g.,
reliability of the tool) and feasibility studies (e.g., usability, use-
fulness, acceptability, desirability of the tool in a particular con-
text) before conducting RCTs may interfere with the recruitment
process, follow-up rates, effectiveness and adherence to the in-
tervention (Martinengo et al. 2023).

Each translational stage (i.e., development, feasibility, effective-
ness and implementation) can provide insightful details about the
technological aspects of the CAs, users' experiences or effective-
ness of the intervention and support commercialisation and clini-
cal application (Wang et al. 2023). Most commercialised CAs (4/5,
80%) were evaluated through RCTs specific to pain management.
The CA without an RCT for pain conditions, Wysa, has been
investigated in several feasibility studies and has been incorpo-
rated in an ongoing RCT for mental health (NCT05943418 2023).
Regulatory agencies, such as the Food and Drug Administration
(FDA) in the USA (The Food and Drug Administration
[FDA] 2023) and the Therapeutic Goods Administration (TGA) in
Australia (The Therapeutic Goods Administration [TGA] 2024),
regulate the commercialisation process of digital technologies for
medical and well-being purposes. The regulation for medical pur-
poses has more stringent regulatory controls, including the tool's
reliability and transparency, efficacy and safety assessments,
which implies that most CAs would not be approved if the pri-
mary intention is to change patients’ health outcomes.

Most CAs for pain management required users to use text mes-
sages as the primary mode of communication (i.e., text-based
input interface), whereas some used voice, and a few used ges-
ture and movement input modes. Stand-alone text-message in-
teraction is commonly used to provide health education and
psychological support and capture patient health information.
Multimodal input or output interfaces (e.g., text, voice or visual)
are commonly used to provide education or emotional support to
patients. Gesture/movement interfaces are combined with virtual
reality, avatars or robots to provide emotional support to patients.

CAs for pain management commonly use Al and some use
NLP or machine learning technologies. Most technologies are

characterised by a closed knowledge domain (i.e., questions have
a predefined answer), constrained (i.e., pre-programmed options)
and interpersonal (i.e., without much intimate connection with
users). This is expected to change in the years to come due to the
popularity of Open AI technology, which allows users to interact
with the CA on various topics without being limited to a specific
set of answers. In our scoping review, we only identified one recent
RCT protocol, published in 2023 (Blasco et al. 2023), using an open
knowledge domain, unconstrained and intrapersonal user interac-
tion. After knee replacement, this text-based chatbot will be given
to patients to increase adherence to home physiotherapy.

Most studies did not explicitly report the characteristics of the
CAs. Our research team occasionally used external sources to
identify the technology and service provision and determine if
the CA had been commercialised. Poor reporting of interven-
tions is common in medical research (McGrath et al. 2024) but
may be improved through reporting guidelines. In 2020, two
reporting guideline extensions for interventions involving ar-
tificial intelligence were published: The SPIRIT-AI (Standard
Protocol Items: Recommendations for Interventional Trials-
Artificial Intelligence) for protocols (Liu et al. 2020) and the
CONSORT-AI (Consolidated Standards of Reporting Trials-
Artificial Intelligence) for clinical trials (Rivera et al. 2020). The
CHART (Chatbot Assessment Reporting Tool) reporting guide-
line has been developed to improve the reporting standards of
chatbot assessment studies (Collaborative 2024). As these guide-
lines are recent, the studies evaluated in this scoping review did
not have these tools available to guide the reporting of their find-
ings; however, we recommend that future research adopt report-
ing guidelines to improve the quality of evidence.

The effects of CAs on patient outcomes are still very uncertain.
The RCTs were judged as having a high or some risk of bias, and
we could not pool the effects of CAs primarily due to the popu-
lation's heterogeneity. Overall, CAs using psychoeducation and
emotional support appeared not to provide significant benefits in
reducing pain interference and function, with mixed results in re-
ducing pain intensity and psychological factors related to chronic
pain conditions. Although CAs can be used to improve evidence-
based practice and facilitate shared decision-making, the current
studies in pain management do not explore these applications. Our
finding is consistent with a recent Cochrane systematic review
that did not find CAs used as decision aids in 209 RCTs (Stacey
et al. 2024). Decision-making tools to faciliate evidence-based
practice commonly use paper-based or web-based platforms.

Recently, the potential of using CAs has been increasingly dis-
cussed in healthcare, including pain management (Martinengo
et al. 2023; Rossettini et al. 2023). For patients, based on input
collected in standardised questionnaires or conversational man-
ner, CAs can provide tailored information on rehabilitation ex-
ercises, pain management strategies and self-care techniques,
remind patients to use effective communication strategies to
self-manage their conditions, and translate medical terminol-
ogies into patient-friendly language to close the gap between
evidence and practice. Chatbots can assist clinicians in clinical
reasoning, diagnosis and administrative tasks, such as sum-
marising patients’ reports and scheduling and delivering shared
decision-making. Besides their potential applications, CAs also
pose risks such as privacy concerns, misinformation, lack of
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personalisation, overreliance on technology, dataset bias and er-
rors. These challenges can be partially mitigated through trans-
parent development, feasibility and effectiveness studies and
regulatory assessments before commercialisation.

4.1 | Limitations

This study has some limitations that should be noted. Despite
combining different study designs, conducting a meta-analysis
of the included RCTs was impossible due to the high heteroge-
neity among their populations, interventions, comparisons and
individual analyses. After screening initial records, we clarified
in our protocol registration that the GRADE assessment would
be conducted only if meta-analyses were performed. Although
we use a broad definition for CAs based on previous studies, we
acknowledge that CAs may be defined differently (Martinengo
et al. 2023), which could have potentially affected the inclusion
of studies in our scoping review. Another limitation of this review
is that although we did not restrict the inclusion of studies based
on language, our literature search was conducted exclusively in
English-language databases, which may have inadvertently lim-
ited our review to predominantly English-language studies.

5 | Conclusion

This scoping review found the use of CAs to support pain man-
agement is relatively new, with most studies published in the
last 5years. Currently, CAs are used in pain management to
provide education, emotional and psychological support, and
to capture health data in a more natural and interactive way to
guide treatment and facilitate decision-making, particularly for
chronic pain conditions. The effectiveness of CAs in changing
pain-related outcomes remains highly uncertain. Meta-analyses
cannot be conducted due to a lack of trials examining similar
conditions. In addition, we found that there were more RCTs
than preliminary studies, such as qualitative studies, reliability
assessments and feasibility trials, conducted before the trials.
Future RCTs should be informed by preliminary findings on
users’ experiences, the reliability of CAs and feasibility studies.
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