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Abstract

Background Advancements in artificial intelligence (Al) are transforming employment and working conditions

in ways that shape the safety, health, and well-being of workers. We describe a protocol for a living systematic review
(LSR) that will examine the interrelationship between Al systems, employment and working conditions, and worker
safety, health, and well-being. Research questions are:

1. What types of Al systems are being used within workplaces and how do their design and adoption impact worker
safety, health, and well-being?

2. How do a worker’s employment and working conditions affect the relationship between the adoption of Al sys-
tems and worker safety, health, and well-being?

3. How does a worker’s social position (e.g., age, gender, race, disability) shape the interrelationship between Al sys-
tems at work, employment and working conditions, and their safety, health, and well-being?

Methods A comprehensive search of primary qualitative and quantitative research will be conducted. MEDLINE,
Embase (OVID), PsycINFO (OVID), and Web of Science will be searched every six to twelve months using database-
specific terms and keywords. Title/abstract and full-text screening will be completed independently by two reviewers.
Relevant articles will be quality appraised using a mixed method assessment tool adapted for studies of Al. Medium
and high-quality studies will be synthesized using a best evidence synthesis approach. To ensure relevancy, applied
workplace and Al stakeholders will provide feedback at all stages of the LSR process through dissemination exclud-

ing quality appraisal. Annually, we will evaluate the appropriateness of the review process (e.g., frequency of searches,
requirement to refine research questions, utility of continuing LSR). Any amendments to protocols will be documented.
Discussion This LSR will provide timely and evolving evidence on the implications of Al in the workplace that will be
disseminated through a publicly available living review dashboard. We will capture the emerging impact Al has on work-
ers. Findings can be used to develop strategies to minimize Al's potential workplace harms while amplifying its potential
benefits, address emerging worker inequities, and inform ongoing discussions regarding responsible and safe Al adoption.
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Background

Artificial intelligence (AI) is transforming the world of
work and has the potential to affect employment and
working conditions that are known to directly and indi-
rectly impact worker safety, health, and well-being [1-5].
Al is a series of evolving general-purpose technologies
that leverage complex algorithms and big data to per-
form specific functions traditionally requiring human
intelligence. Within the workplace, these functions can
include developing predictions, detecting patterns, and
automating or augmenting diverse tasks [1, 2, 6]. While
much attention has focused on how Al systems will inno-
vate organizational practices across different industries,
less has focused on how Al could positively or negatively
impact workers including their safety, health, and well-
being [5]. There is an urgent need for evidence on AIs
impact on workers to prioritize responsible Al design
and implementation and safeguards for workers in a
working world where Al is increasingly prominent [5, 7].
In this protocol, we describe a living systematic review
(LSR) to conduct an ongoing examination and synthesis
of research on the impact of AI on the safety, health, and
well-being of workers.

There is an established body of research which high-
lights the role of employment and working conditions
in shaping worker health [8, 9]. Employment condi-
tions include objectively measured dimensions such as
contract permanence, wage and non-wage benefits,
work hours, and union representation [10-13]. Work-
ing conditions include subjective dimensions such as a
worker’s perceptions of their job security, job demands
and control, and workplace social support [10-13]. Stud-
ies consistently show that both employment and work-
ing condition factors can be directly or indirectly tied
to a worker’s physical and mental health, prevalence
of workplace injuries, and perceptions regarding their
work (e.g., job stress, job satisfaction) [14-17]. In many
cases, employment and working conditions are pat-
terned according to workers’ social position (e.g., age,
gender, race, immigration status, disability) with certain
labor market subgroups (e.g., women, racialized persons,
immigrants, persons living with disabilities) more likely
to experience hazardous, precarious, and less support-
ive conditions at work that can adversely impact safety,
health, and well-being [18, 19].

Historically, the introduction of new technologies has
largely created economic opportunities and enhanced
productivity [20-22]. New technologies have also
played a role in changing employment and working

conditions that may be both beneficial and harmful to
the health of the working population [8, 9, 23]. Unlike
previous technologies, Al systems are being imple-
mented within workplaces (often in conjunction with
other technologies) at a faster rate and greater scale
and therefore have the potential to amplify challenges
and opportunities for worker health in both expected
and unanticipated ways [24—26]. Al is an umbrella term
broadly referring to the use of computing machines to
solve problems traditionally requiring human intelli-
gence, including detecting patterns, making predictions
and decisions, or optimizing processes [3, 27-29]. Cen-
tral to all AI are algorithms (sequences of mathemati-
cal operations) trained on diverse forms of data. Under
the AI umbrella include machine and deep learning,
and large language models (LLMs) which utilize algo-
rithms to imitate human capabilities [3, 28, 30-32]. In
its current form, Al is not expected to fully automate
occupations. Instead, job tasks are more likely to be
redistributed, and workers’ efforts augmented with Al
performing specific tasks [1, 33].

To date, most research on workplace adoption of Al
has focused on organizational outcomes, such as pro-
ductivity, performance, and innovation [34]. There is a
minimal amount of research on the implications of Al
systems for worker health [5, 7]. Studies that do exist
highlight several potential positive and negative impli-
cations for workers. For instance, Al systems may be
used by workplaces to automate strenuous or mundane
job tasks (e.g., data entry, email responses, medical
notetaking), free up time for workers to perform high
value activities (e.g., client facing engagement, cow-
orker collaboration), and contribute to improved job
performance [35-37]. The use of Al tools by organi-
zations for management purposes (e.g., to monitor
workers) can provide real-time feedback that improves
productivity and may be used to identify hazards at
work but may also increase fears of surveillance and
loss of privacy [34, 38, 39]. Further, the automation of
job tasks can raise workers’ concerns over job security
or lost wages [37, 40]. Working alongside AI can con-
tribute to work intensification, performance pressures,
and stress or burnout for workers required to keep
up with the technology [36, 41-43]. Al tools can also
adversely affect perceptions of job control and agency
[44, 45]. Within this research it is unclear the extent to
which Al systems at work impact worker safety, health,
and well-being outcomes [5]. It is also unclear whether
the relationship between the use of AI systems and
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worker health differs according to workers’ social posi-
tions, employment and working conditions [4], and Al
design and implementation considerations (e.g., trans-
parency in how tools were generated, Al reliability
[46-48]).

According to a recent 2024 global survey of organiza-
tional representatives across a variety of industries and
firm sizes, 72% of organizations have adopted AI while
over two-thirds plan to increase their investments in Al
over the next 3 years [49]. AI's capacity to learn, adapt,
and generate outputs with increasing independence and
accuracy means that Al has potential applications and
benefits across a broad range of industries and occupa-
tions [3, 28, 30]. As Al advances in its ability to perform
more complex job tasks independently, it is expected to
substantially change the nature of work, occupations,
job roles, and skill requirements as well as the health
of workers [3, 5-7]. The rapid speed of Al innovation
and adoption requires a research approach that can be
used to track the ongoing impact of the technology on
employment and working conditions and their influ-
ence on workers’ health.

Recognizing the impact of AI on work, there is grow-
ing scholarly and policy attention towards safe and
responsible AI design which focuses on developing,
deploying, and using Al systems in ways that are ethi-
cal, transparent, accountable, and have societal ben-
efits [7, 43, 50]. The goal is to create Al systems that
are aligned with human values, respect fundamental
rights, and promote the well-being of individuals and
society. Given the societal implications of Al including
its impact on work and health, it is not surprising that
a growing number of governmental and international
organizations are taking steps to develop policies that
advance responsible and safe AI [7]. To inform policy
discussions and deliberations, there is a critical need to
synthesize up to date evidence on the impact of work-
place-based Al systems on the safety, health, and well-
being of the working population.

Within the context of Al advancement and workplace
adoption, the aim of this LSR protocol is to conduct an
ongoing identification and synthesis of research regard-
ing the impact of workplace-based AI on worker safety,
health, and well-being. Using an LSR design, we will
answer the following research questions:

1. What types of AI systems are being used within
workplaces and how do their design and adoption
impact worker safety, health, and well-being?

2. How do a worker’s employment and working condi-
tions affect the relationship between the adoption of
Al systems and worker safety, health, and well-being?
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3. How does a worker’s social position shape the inter-
relationship between AI systems at work, employ-
ment and working conditions, and their safety,
health, and well-being?

Given the early stages of research on the work and
health implications of Al, our research questions are pur-
posely broad. As the LSR progresses, and depending on
the body of literature we identify, we will refine the preci-
sion of our research questions.

Methods

We will conduct a LSR to examine current and emerg-
ing evidence on Al systems at work [51]. LSRs draw on
standard systematic review methodology that involves
the rigorous surveillance, appraisal, and synthesis of lit-
erature to provide timely evidence [51, 52]. LSRs are
particularly useful to monitor ongoing evidence in an
emerging research area where the number of high-quality
studies is low but is expected to increase over time [51,
53]. As an example, LSRs gained prominence during the
COVID-19 pandemic as a method to synthesize evidence
that kept pace with the growth of new research [52, 54].
Given ongoing Al advancement and adoption within
workplaces, LSRs are well suited to study the impact of
the technology on worker safety, health, and well-being
and capture the emergent body of research on the topic
over time. Identifying and examining qualitative and
quantitative research will enable us to capture multiple
perspectives as well as breadth and depth regarding the
impact of Al on worker experiences.

Theoretical foundation

Our LSR draws on a conceptual framework for under-
standing work as a critical determinant of health [9].
This framework situates work within a broader socio-
economic and political context recognizing that these
structural factors affect employment conditions includ-
ing globalization, cultural and societal values, and tech-
nological advancement [8]. The framework identifies
workers’ social positions including socioeconomic sta-
tus, age, ethnicity and race, gender and sexual identity
as factors which may impact their exposure to certain
employment and physical and psychosocial working con-
ditions. Both employment and working conditions have
the potential to be shaped by Al adoption and use and
may impact worker safety, health, and well-being contrib-
uting to health inequities in the working population. We
will utilize this conceptual framework in the design and
implementation of our LSR and in the interpretation of
findings.
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LSR approach

The development of this LSR protocol was informed by
a multidisciplinary research team and engagement with
stakeholders that included representatives from govern-
ment/governmental agencies, civil society organizations,
Al organizations, unions, and employers. Specifically,
an agenda setting meeting with stakeholders was held
in the Fall of 2022 which underscored the importance of
an ongoing review of published literature on the health
impacts of Al at work and informed the development of
our research questions and the methodological approach
taken in this review [5]. Applied stakeholder engagement
throughout the span of the living review will inform the
synthesis and interpretation of findings and provide input
on dissemination methods and updating the search strat-
egy. This integrated knowledge transfer and exchange
approach makes research evidence available and accessi-
ble to inform decision making [55].

The LSR will be conducted over a ten-year period to
capture advancements in Al systems and their applica-
tion within workplaces. Every year, we will review the
quality of emerging evidence and the strength of its
relationship with the outcomes of interest. Based on the
number and consistency of findings and through a con-
sensus-based approach, our team may decide to conduct
less frequent searches of the literature or end the LSR
altogether. Stakeholder engagement meetings will be
held annually to obtain feedback on emerging findings.
Engagement meetings will also be used to help us deter-
mine whether objectives have been met and the utility of
continuing the living review.

In the following sections we will describe the LSR
approach in greater detail. The protocol has been reg-
istered to PROSPERO (CRD42024625501) and aligns
directly with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Protocols (PRISMA-P)
(Additional file 1). Specific LSR protocol elements are
reported according to PRISMA-LSR extension guidelines
to fully describe the living mode parameters [56].

Search strategy

The search strategy will follow a Population (P), Expo-
sure (E), Comparator (C), and Outcome (O) (PECO)
framework that was directly informed by stakeholder
feedback. We will search for primary quantitative (e.g.,
experimental or observational studies), qualitative (e.g.,
ethnographic, grounded theory studies), or mixed meth-
ods (e.g., explanatory sequential design studies) research
which focuses on any group of workers in industrialized
middle- or high-income countries including those who
are members of the Organisation of Economic Coopera-
tion and Development (OECD) and China, India, and
Brazil, where there are high levels of economic activity
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and growing Al adoption (P)[57, 58]. Our LSR will focus
on any Al system that has been implemented within the
workplace (E). Physical, remote, or hybrid work environ-
ments and specific types of Al systems that use machine
learning, neural networks, or LLMs will be included.
Our search will include studies with any comparison
group (e.g., pre-post, randomized controlled trials) (C)
and that measure any worker safety (e.g., work-related
physical or mental health injuries, occupational dis-
ease), health status (i.e., physical [e.g., acute or chronic
conditions] or mental health [e.g., depression, anxiety,
burnout]), or well-being (e.g., life satisfaction, flourish-
ing, social support, sense of belonging) outcomes (O). In
addition, articles should be published > 2019 to reflect
the recent prominence of Al-related applications within
workplaces over the past 6 years. We will consider studies
written in any language.

Our PECO parameters will be translated into database-
specific search terms and keywords to search for articles
in MEDLINE, Embase (OVID), PsycINFO (OVID), and
Web of Science which has been previously identified by
our research team as effective in capturing multidiscipli-
nary evidence (see Additional file 2 for example). The set
of search terms were developed in collaboration with a
library services specialist in consultation with the review
team and informed by search strategies from previous
reviews on similar topics [59]. The search strategy was
extensively reviewed by a second librarian services spe-
cialist with expertise in evidence synthesis in the field of
occupational health and safety.

Literature searches will be conducted every six to
twelve months. We will update the search strategy over
the ten-year period by leveraging applied stakeholder
expertise and the literature to identify new Al systems
and applications and relevant search terms or keywords
that can be incorporated into subsequent search proto-
cols. Duplicates will be removed prior to article screening
using EndNote. DistillerSR systematic review software
will be used to manage all other stages of the review
including screening records, quality appraisal, and data
extraction.

Article screening

We will conduct title/abstract and full-text screen-
ing that will align with the PECO parameters described
in the above paragraphs. Studies will be excluded if the
Al application is for hiring (i.e., to support candidate
selection or interview process) and may not shape at-
work experiences. Studies that do not explicitly describe
involvement of an Al system when utilized with other
advanced technologies (e.g., industrial robotics, Internet
of Things) or do not explicitly report outcome effects for
worker safety, health, and/or well-being will be excluded.
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Also, articles will be excluded if they are secondary
research (i.e., reviews), commentaries, editorials, or con-
ference abstracts.

Titles and abstracts of references identified in the
search will be assigned to research team members and
screened independently by at least two reviewers for
relevancy. Any disagreements will be resolved by a
third reviewer. Two reviewers will then independently
screen the full articles of those studies that meet our
relevance criteria. Team members will not review stud-
ies they consulted on, authored, or co-authored. Regular
team meetings will be organized to discuss discrepan-
cies and resolve disagreements using a consensus-based
approach. Reference lists of included articles will be
reviewed to identify any potentially relevant articles that
were not captured in our search.

Of note, both stages of the screening process will be
pilot tested to ensure all team members are consist-
ently applying inclusion and exclusion criteria. Once all
reviewers have completed the pilot screening, responses
will be compared, and inconsistencies will be reviewed
and discussed among the team. Any amendments to
screening procedures will be made and updated in the
protocols prior to the full screening process.

Quality appraisal
All relevant articles will be appraised using a quality
assessment tool developed for reviews including quan-
titative and qualitative studies. Currently no existing
quality appraisal tools have been developed to appraise
diverse studies focusing on worker health impacts of
Al Accordingly, the Mixed Methods Appraisal Tool
(MMAT)[60] was selected to assess quality across the
sources of evidence we identify in our study. The tool
consists of a series of domain specific methodological
criteria to assess the quality of either qualitative, quan-
titative, or mixed methods studies. Qualitative criteria
include relevancy of data sources and analysis methods
to address research questions and consideration for study
context and researcher impact on interpretation of find-
ings. Quantitative criteria are specific to randomized
controlled, non-randomized, and descriptive research
designs respectively. Mixed methods appraisal criteria
include the relevancy of a mixed methods approach and
integration of quantitative and qualitative data to address
research questions as well as the qualitative and quanti-
tative criteria. Additional questions will be added to the
quality assessment tool to examine the extent to which
the Al systems in eligible research studies were described
including the rationale for Al use.

Each relevant article will be appraised by two inde-
pendent reviewers using the adapted tool. Through a
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consensus discussion, for our purposes, we will gener-
ate a final weighted sum score of the quality criteria in
the MMAT and convert it to a percentage score. Using
the percentage scores, studies will be categorized as high
(>85%), medium (50%—84%), or low quality (<50%).
To reach consensus on final appraisal scores and rank-
ings, the research team will meet to discuss. Only stud-
ies that are appraised as high and medium quality will be
included in the evidence synthesis phase.

Data extraction
Data will be extracted to address core research ques-
tions. Data extraction tables will be used to summarize
the evidence on the three main research objectives. They
will describe the Al system, its impact on worker safety,
health, and well-being outcomes, and difference accord-
ing to employment and working conditions, and a work-
er’s social position. Descriptive study details including
theoretical lens or theories used in the studies and the
workplace context (e.g., industry and occupation) will
also be documented in summary tables. Key messages
and applied recommendations will be generated using
the best evidence synthesis approach which has been
previously utilized by our team for systematic reviews in
the field of occupational health where there is variability
in study design, populations, and worker outcomes [61].
The level of evidence needed to generate key messages
is based on the methodological quality of studies (i.e.,
high, medium, or low), quantity of studies (i.e., number of
studies with similar sample characteristics and outcome
measures), and the consistency of study findings (i.e.,
number of studies which produce similar findings). Key
messages will be developed according to the level of the
evidence (i.e., strong, moderate, limited, mixed or insuf-
ficient). Strong levels of evidence can be used to generate
messages including practice recommendations whereas
medium levels of evidence can inform practice consid-
erations. Through peer-reviewed manuscripts, we will
publish updated findings from the LSR every second year.
Our proposed research questions guiding the LSR,
were intentionally broad in scope to reflect the emer-
gent nature of the literature on this topic. Over time, as
the LSR proceeds, the research questions may be refined
depending on the state of science and we may be able to
begin to categorize and further define the Al workplace
systems in use. Additionally, over time, we may also make
the decision (based on the level and strength of evidence)
to focus on specific industries or occupations where spe-
cific Al systems are prominent. All refinements to the
evidence synthesis approach will be made by members
of the authorship team based on consensus. Any pro-
tocol amendments will be updated on PROSPERO and
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changes will be captured in subsequent publications. If
we observe consistency in Al applications and outcomes
reported in studies, we may choose to conduct a meta-
analysis. We will continually monitor Al systems to which
workers are exposed and health outcomes reported in eli-
gible articles. If we reach the threshold of six studies, we
will calculate pooled effect estimates.

Knowledge mobilization strategy
The impact of Al adoption on worker safety, health, and
well-being has relevance to a wide variety of stakehold-
ers including workers, employers, unions, policymakers,
and Al developers. To facilitate knowledge dissemina-
tion and uptake of the emergent evidence, key messages,
and recommendations that are useable to inform policy
and practice to protect worker safety and health amidst
growing Al use, an integrated knowledge transfer and
exchange approach will be adopted by our study team
[55]. Stakeholders representing diverse perspectives will
be involved in the interpretation of findings and gen-
eration of key messages to ensure practical implications
for different knowledge users are effectively communi-
cated in a variety of products that can be used to address
potential health impacts associated with Al

The development and maintenance of a living review
dashboard on a publicly available website maintained by
the lead author’s institution will be used to share syn-
thesized evidence and key messages from the first and
updated LSR versions, and any new relevant studies as
they become available after each update. Depending on
the strength of the evidence, other expected knowledge
products will include plain language summaries, policy
briefs, and technical guidance documents for develop-
ers and organizations to design and implement safe and
responsible Al for workplace use that emphasizes worker
well-being. By including diverse stakeholders with a vari-
ety of perspectives from different industries and sectors
throughout the process, the aim is to produce relevant
and timely knowledge to inform decision making [53].

Discussion

An Al revolution has the potential to drastically impact
the nature and availability of work within a number of
contexts [3, 28, 30]. Our research seeks to understand the
evolving impact Al may have on the health of the working
population. In this manuscript, we described a protocol
for a LSR that will build ongoing insights regarding how
Al systems impact worker safety, health, and well-being
that will take place over a ten-year period. As research
on this topic is still in its infancy, our LSR process will
provide timely and foundational knowledge regarding
the implications of Al in the workplace that keeps pace
with Al innovation and the emerging evidence. Given
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the rapid innovation in Al systems and growing calls to
advance responsible Al design and safeguard workers,
studying Al's impact on workers is well suited for the LSR
method.

Past research has indicated that the adoption of new
technologies within the workplace has created both chal-
lenges and opportunities for the health of the workers [8,
23]. Al represents a rapidly advancing technology with an
increasing number of applications within the workplace
[5, 7]. A LSR is essential to generate an up-to-date evi-
dence base that keeps pace with the adoption and use of
different Al systems and applications within the work-
place. The ongoing and iterative nature of this LSR will
capture the risks and benefits of Al systems to a range of
worker health and well-being outcomes while also high-
lighting where evidence and the certainty of this evidence
remain limited.

There is a large body of research highlighting the role
of employment and working conditions in shaping the
safety, health, and well-being of workers [8, 9, 62, 63].
Our study will elaborate on how Al can impact employ-
ment and working conditions in ways that also affect
worker safety, health, and well-being. We draw from a
contemporary conceptual model in the fields of occupa-
tional and public health to interpret findings and eluci-
date the relationship between Al systems and worker
health [9]. Through a focus on employment and work-
ing conditions, we will generate evidence that identifies
the complexities of Al adoption at work including how
the technology can impact employment arrangements
and the work environment to which workers are exposed
and affect whether AI has a positive or negative impact
on worker health. Based on the findings, we will generate
key messages and recommendations that can be used by
decision makers to develop strategies relevant to occu-
pations across diverse employment and working condi-
tions with the aim of minimizing AI’s potential workplace
harms while amplifying its potential benefits [7].

Inequity is a growing characteristic of many labour
market contexts in the Global North [11]. Studies con-
sistently show disparities in the employment and work-
ing conditions to which different groups of workers are
exposed which contribute to health and social inequi-
ties [9, 18, 19]. The introduction of new technologies
within the working world have previously dispropor-
tionally affected certain groups of workers, with adverse
impacts most pronounced among systemically margin-
alized worker groups (i.e., racialized persons, women
and gender minorities, recent immigrants, and per-
sons with disabilities [11, 23, 64, 65]). Through a focus
on workers’ social position we will investigate potential
worker inequities that may emerge from the adoption of
Al systems and identify groups of workers who may be
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disproportionately affected by the technology. Findings
generated through our LSR will enable the development
of targeted solutions to address emerging worker inequi-
ties as Al systems continue to be implemented. Findings
will also inform future priorities for primary research
where evidence is critically needed to address worker
equity issues.

Our LSR approach has several strengths. The first
strength is that the LSR method combines a structured
review approach with an a priori commitment to search
and identify new evidence as it emerges, making it espe-
cially helpful for synthesizing research on a topic in
which the evidence is quickly evolving [52, 53]. Including
both quantitative and qualitative research captures mul-
tiple perspectives on the risks and benefits of Al systems
on worker safety, health, and well-being. A final strength
of our LSR is adopting an integrated knowledge transfer
and exchange approach that includes various workplace
and AI stakeholders to provide an applied perspective to
study design and interpretation of findings. The integra-
tion of diverse stakeholders will increase the relevance
and suitability of dissemination materials and uptake of
the research evidence. A limitation of the LSR process is
that it can be resource intensive and require input from a
large multidisciplinary research team. Another limitation
is knowing how long to maintain the review in its liv-
ing mode. While the future of the living review will be
assessed annually and be determined by the quality of
the emerging evidence and its relevancy to stakeholders,
in practice, it is difficult to assess whether new evidence
is forthcoming that may change the certainty of the evi-
dence base. Ultimately, the decision will be determined
by the core research review team in consultation with key
stakeholders.

Conclusion

Our LSR will capture the changing world of work to
which workers are exposed focusing specifically on Al
adoption within the workplace and worker safety, health,
and well-being. Our LSR will synthesize emerging evi-
dence on the impact of Al systems and produce recom-
mendations that can be used to ensure that the adoption
of Al within workplaces may maximize benefits, mini-
mize risks, and safeguard workers [5, 7, 43, 66]. By focus-
ing on workers’ social position, employment and working
conditions, in addition to worker health outcomes, our
review will generate practical insights that centre workers
in a broader discourse on workplace Al advancement and
adoption.

Abbreviation
Al Artificial intelligence
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