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Abstract
In contemporary health discourse, individuals are expected to take an active role in maintaining
their own health. Health promotion perspectives emphasize well-being and the capacity to cope
effectively with stressors. Within this context, sense of coherence and artificial intelligence
emerge as concepts of considerable relevance for health. The aim of this study was to examine
evidence on the significance of a strong sense of coherence for health and to explore the role of
artificial intelligence in health promotion and in supporting processes related to the
development of sense of coherence. A narrative review of literature indicates that individuals
with a stronger sense of coherence tend to report better physical and mental health outcomes.
At the same time, artificial intelligence is increasingly being applied in health care, supporting
health, rehabilitation, and digital self-management, offering new opportunities for personalized
and accessible health support. The reviewed literature suggests that artificial intelligence may
have the potential to contribute to the strengthening of sense of coherence by supporting
individuals’ perception of life as more comprehensible, manageable, and meaningful. The
findings in this study highlight the importance of integrating salutogenic theory with
contemporary digital innovation in order to better understand and support health in modern life.

Keywords: sense of coherence, artificial intelligence, salutogenesis, ethics, health

Introduction

In contemporary society, the concept of sense of coherence (SOC) is becoming
increasingly relevant. Modern society is characterized by a growing trend towards
individualism, a weakening of tradition and traditional social ties, and the central role of
consumerism, social media, and diverse forms of identity and perception [1]. At the same time,
artificial intelligence (Al) has developed rapidly and become an integral part of everyday life.
As these social and technological changes reshape how individuals understand and navigate
daily life, they raise important questions about adaptation, well-being, and health. These
questions can be approached by analyzing three related but conceptually distinct issues: the role
of SOC in health, the role of Al in health care, and the possibility that Al may influence SOC.

SOC is a concept used to understand how individuals maintain and promote health. It
was first analyzed and interpreted by Aaron Antonovsky within the framework of salutogenesis
[2]. This approach focuses on promotion and creation of health rather than on disease, offering

a perspective centered on health promotion in society [3]. Within the framework, health is
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supported by individuals’ awareness and use of internal resistance resources which help them
cope with stressors and solve problems. Antonovsky conceptualized SOC as comprising three
interrelated components: comprehensibility, manageability, and meaningfulness [2-4].
Comprehensibility represents the cognitive component of SOC and refers to the extent to which
individuals perceive internal and external environments as structured, predictable, and
understandable. Manageability represents the behavioral component and relates to the extent to
which individuals perceive their internal and external resources as sufficient to meet the
demands of everyday life. Meaningfulness, the motivational component, concerns whether
individuals perceive life situations and challenges as worthy of engagement and investment.
Together, these three dimensions shape how individuals perceive and respond to everyday life.
Strong SOC enables individuals to experience life as understandable, manageable, and
meaningful, thereby promoting resilience and well-being. Research has consistently shown that
higher levels of SOC are associated with better health outcomes [5-7], and strengthening SOC
has been linked to improved coping with psychophysiological disorders [8,9]. According to
Eriksson and Antonovsky, perceiving everyday life as understandable, manageable, and
meaningful is an important factor in ensuring well-being and health [3,10,11]. SOC can
therefore be understood as an important health-promoting resource, particularly in the context
of ageing populations, chronic disease management, and the growing need for health literacy
and empowerment [12,13].

In addition to Antonovsky’s concept of SOC, Al is playing an increasingly important
role in shaping health care. Technological change has always disrupted existing social and
institutional systems, while simultaneously creating new opportunities [14]. In the current
context, Al, digitalization, automatization, and biotechnology are transforming health systems
and care practices [13]. Al offers potential for improving healthcare delivery and outcomes. Its
capabilities in data analysis, pattern recognition, anomaly detection, robotics, and supportive
mechanisms create new possibilities for diagnostics, prevention, treatment, and care
coordination [15-17]. Welfare and Al-driven technologies are increasingly viewed as important
tools for promoting population health, supporting independence, and improving accessibility
and safety in care [18]. This is particularly evident in chronic disease management. Research in
Slovenia has shown that mobile health (mHealth) services may play an important role in the
sustainability of health systems and in supporting patients with chronic conditions, although
users are often reluctant to adopt such services [19]. At the same time, the implementation of

Al in health care raises important ethical and practical concerns. These include ensuring the
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safety and confidentiality of patient data, addressing the risk of algorithmic bias, and
maintaining transparency and accountability in Al supported systems. The integration of Al
should therefore be implemented in a safe and transparent manner to effectively support patients
and healthcare professionals [20,21].

A third issue concerns the possibility that Al may influence SOC. Can Al truly enhance
autonomy, manageability, and meaningfulness, or might it, in some contexts, substitute for these
processes rather than strengthen them? Al may not only affect healthcare delivery, but it may
also shape the psychosocial conditions through which people experience health, including SOC.
Al technologies do not serve merely technical functions, such as providing medical or technical
support. They also influence how individuals perceive information, make decisions, solve
problems, and relate to their environment. Within a salutogenic context, health is not defined
simply as the absence of disease but as the extent to which individuals are able to perceive life
as comprehensible, manageable, and meaningful [2-4,10,11]. SOC significantly shapes an
individual’s perception of life and the world around them. From this perspective, Al could be
understood as a tool that reorganizes the structure of experiences related to health. It may
strengthen SOC by enhancing cognitive clarity, providing practical support, and increasing
perceived control. Through pattern recognition, predictive analytics, monitoring, and decision
support, Al can potentially make aspects of health and illness more comprehensible,
manageable, and meaningful [15,17,18]. This interpretation as such remains incomplete. The
important question is whether Al supports human orientation and action or replaces them. If
comprehensibility is defined or shaped by algorithms, if manageability becomes dependent on
automatization, e.g. chatbots and other predictive systems, and if meaningfulness is reduced to
optimized compliance, then Al may not deepen SOC but rather externalize it. In such cases, Al
may offer or implement substitution instead of support.

At this point, we cannot argue that Al strengthens SOC, but considerations represent a
plausible theoretical or hypothesis-generating framework for future empirical research. This
third issue should gain greater theoretical and empirical attention, particularly in societies where
digital technologies are deeply embedded in everyday life and health management. SOC

remains a crucial resource for health promotion, while Al is an emerging tool in health care.
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Aim of the work

The aim of this work is to provide an overview on the significance of strong SOC for
health and to explore the emerging role of Al in health promotion and in supporting processes

related to the development of SOC.

Methods

This study is a narrative review. We searched for sources on the importance of SOC and
Al for maintaining and promoting health and on the role of Al in shaping SOC. For the
Literature review results section, we analyzed papers published between 2023 and 2025. For
the needs of the Introduction section, we limited the publication date to a period 2014-2025 in
line to provide understanding background. The search was conducted in the database PubMed
and in the Google Scholar web browser from September to December 2025. The following
keywords and their combinations were used: “sense of coherence”, “health”, “physical health”,
“mental health”, “chronic diseases”, “artificial intelligence”, and “ethics”. The Boolean
Operator “AND” was applied (search strings in Supplementary Table 1). Quantitative,
qualitative, primary, and secondary studies concerning SOC and Al and their connection to
health were included in this review. In addition to date of publication, the filtering search criteria
included freely accessible papers written in English. The initial search provided 17,396 results.
Assessment of titles, keywords, abstracts, and recognition of duplicates resulted in 2,107
remining papers. Further screening provided 86 papers that were analyzed in accordance with

the aim of this narrative review. Finaly, 36 articles were included in the review (Figure 1).
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Figure 1. PRISMA 2020 flow diagram

Quality assessment

Included studies were assessed by Johanna Briggs Institute (JBI) tools (Supplementary
Tables 2-8). JBI critical appraisal checklists for analytical cross-sectional, cohort, quasi-
experimental and qualitative studies, systematic reviews and research syntheses, randomized
controlled trials, and expert opinions were used. The studies were evaluated by two researchers

(KP, LM).
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Literature review results

SOC and health

SOC is a resource for achieving health [2-4], both physical and mental [8,9]. A central
aspect of promoting positive mental health lies in recognizing protective factors [22,23].
Literature consistently identifies SOC as a core psychosocial resource in the maintenance and
promotion of mental health. Across diverse contexts and populations, stronger SOC is
associated with better psychological outcomes and functions as a protective factor against
chronic and acute stressors. This is evident among caregivers of individuals with dementia,
where higher SOC is linked to lower levels of burden, anxiety, and depressive symptoms
[24,25]. Similar patterns are observed in occupational groups exposed to sustained
psychological demands. Among young soldiers and healthcare professionals, stronger SOC is
similarly associated with better mental health, suggesting that its protective role is not limited
to specific types of stress exposure [22,26,27]. Recognizing the importance of SOC is a first
step toward implementing SOC promoting interventions and, consequently, improving mental
health outcomes [22,28]. This interpretation is further supported by research highlighting
correlations between SOC and other protective resources, particularly emotional intelligence
[29]. These findings suggest that SOC contributes to mental health not merely by reducing
distress but by shaping how individuals perceive and respond to their environments.
Accordingly, SOC-promoting interventions should be understood as important components of
resilience. Individuals with stronger SOC report less hopelessness and are less likely to develop
depression and anxiety, even when exposed to stress [23,30].

The relevance of SOC extends beyond occupational and caregiving contexts and appears
equally important in the experience of chronic illness. Literature indicates that SOC plays a
significant role in helping individuals maintain psychological well-being while coping with
uncertainty, symptom burden, and treatment demands [31,32]. In oncology in particular, SOC
is closely associated with patients’ ability to maintain mental stability, sustain hope, and
perceive challenges as manageable [33]. Studies highlight the importance of supportive
consultations and a strong therapeutic alliance, suggesting that repeated and meaningful
interactions with healthcare professionals may help patients identify coping resources and
interpret their illness in more manageable terms [22,33]. This perspective introduces a more

dynamic understanding of SOC, particularly in clinical settings, where it may be shaped and
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strengthened through relational and therapeutic processes. In both cancer patients and
individuals with chronic pain, stronger SOC is associated with lower levels of depressive
symptoms and better psychological adjustment [33,34], indicating a consistent protective role
across different illness contexts. At the same time, literature suggests that SOC may be
particularly relevant because of its association with quality of life. In oncology patients, SOC
has been found to correlate more strongly with quality of life than resilience or optimism [35],
suggesting that it plays an important role in shaping one’s perception of disease and life. Similar
findings have been reported in studies of inflammatory bowel disease, where SOC is associated
with better adjustment, improved disease management, and better health outcomes. In patients
with Crohn’s disease, stronger SOC and family support contribute to more effective disease
coping and control [32,36]. In ulcerative colitis, SOC is also associated with better mental
health, improved quality of life, and a more positive perception of symptoms [37]. Overall, the
reviewed research indicates that SOC is relevant not only for psychological adaptation but also
for disease management, coping, and health promotion. Individuals with stronger SOC tend to
report lower stress in both personal and occupational settings and are more likely to engage in
behaviors supporting cardiac health [38].

The described protective role of SOC can be understood through its three components:
comprehensibility, manageability, and meaningfulness. Comprehensibility refers to the extent
to which individuals perceive internal and external events as structured, predictable, and
understandable. In the context of mental health, this dimension is particularly important in
shaping how people make sense of stress, uncertainty, and illness-related disruption. Across the
reviewed literature, individuals with stronger SOC are less likely to experience unpleasant
situations as chaotic, incomprehensible, or psychologically disorganizing [23,30,31-37].
Manageability refers to the extent to which individuals perceive that they have sufficient
resources — personal, interpersonal, or institutional — to meet life’s demands. This component
is reflected in studies showing that stronger SOC is associated with lower burden, anxiety, and
depressive symptoms among dementia caregivers [24,25], as well as better mental health
among young soldiers and healthcare professionals exposed to occupational stress [22,26,27].
Literature further indicates that manageability is importantly shaped by relational and
contextual supports. Supportive consultations, therapeutic alliances, and family support all
contribute to individuals’ ability to identify and effectively use coping resources
[22,32,33,36,37]. The third component, meaningfulness, refers to the extent to which life

demands are experienced as worthy of emotional investment and engagement. Meaningfulness
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helps explain why SOC is associated with lower distress, resilience, quality of life, and
adaptation. Individuals with stronger SOC are more likely to remain psychologically stable
rather than becoming emotionally weak [23,30]. In oncology settings, SOC has been associated
with hope, emotional stability, and the ability to perceive illness as a challenge worth

confronting [33,35].

Al and health

In contrast to SOC, Al exists outside the individual and can influence health as an
external factor. The reviewed literature shows that Al is particularly valuable in areas where
health systems face challenges related to complexity, large data volumes, and long-term care
demands. In public health, Al is emphasized for its potential to support outcome prediction
models and to inform intervention planning [39]. In communicable disease management, it has
been associated with advances in medication development, vaccine research, and diagnostic
innovation [40]. Although these fields differ, one focusing on forecasting in the population
context and the other on biomedical response to disease, they both reflect a shift toward the use
of predictive analytics and data management in health care. Similarly, in clinical practice, Al
has been linked to improvements in diagnostics, treatment selection, and laboratory decisions,
particularly because of its ability to detect patterns across large datasets with greater speed and
consistency [41]. Literature consistently emphasizes that the potential benefits of Al are closely
connected to questions of ethics, governance, and implementation. In this context, the adoption
of the EU Al Act reflects a broader recognition that technological innovation in health care
must be accompanied by clear regulatory and ethical frameworks [42]. Literature further
suggests that the successful integration of Al depends on technical advancement and
interdisciplinary collaboration between healthcare professionals and technology experts [20].
This is particularly relevant because many of the benefits described in literature depend on Al
systems being designed and implemented in ways that are clinically meaningful, contextually
designed, and responsive to users’ actual needs.

The emphasis on enhanced precision and efficiency is also evident in rehabilitation and
supportive care. Studies addressing telemedicine, telehealth, mobile health, virtual reality, and
person-centered care suggest that Al-supported technologies have the potential to make
rehabilitation and counselling more accessible, while simultaneously tailoring interventions

more closely to patients’ needs [43]. Compared with public health and diagnostic literature,



Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

which often emphasizes system performance and predictive capability, rehabilitation-focused
studies tend to describe Al more as a tool for active participation and skill development. In
occupational therapy, for example, Al-supported interventions such as virtual reality, robotics,
and natural language processing are presented as mechanisms for enhancing individuals’
functional abilities and communication skills in more individualized and interactive ways [44].
Similar trends can be observed in augmented reality research, where benefits have been reported
across different rehabilitation contexts, including recovery after stroke and orthopedic
rehabilitation. In both groups, augmented reality is presented to support functional recovery,
also influencing broader patient experiences such as motivation, pain, anxiety, and treatment
engagement [45,46]. These findings suggest that Al in rehabilitation is valued for improving
measurable outcomes, making care more responsive, immersive, and patient centered. Studies
focused on aging, cognitive decline, and social vulnerability report similar conclusions,
although in these contexts, Al is more often framed as a tool for maintaining independence and
everyday functioning. In individuals with dementia, Al-based support such as medication
reminders, person recognition systems, and cognitive exercises are described as mechanisms
that can prolong autonomy and improve quality of life [47]. Similarly, research on loneliness
and social isolation present Al less as a clinical instrument and more as a relational or social
support technology. Research shows that virtual companions, assistants, and online
communities can reduce feelings of isolation and facilitate social connection [48]. While
literature on dementia emphasizes functional support and cognitive maintenance, and literature
on loneliness emphasizes companionship and connectedness, both types of research highlight
a similar role of Al: its capacity to compensate for limitations in human support systems and to
provide continuity where social, cognitive, or caregiving resources may be insufficient. This
role becomes particularly important in the field of mental health, where literature describes Al
as a tool for improving accessibility, personalization, and early support intervention. Across
studies, Al applications such as chatbots, virtual therapists, digital communities, and mental
health applications are often described as valuable resources for individuals who might
otherwise lack access to traditional forms of support [49-51]. Compared with rehabilitation and
dementia care, where Al often supplements structured clinical pathways, mental health
applications appear to occupy a more hybrid space between health care, self-management and
psychosocial support. This is particularly important because such technologies may facilitate
symptom monitoring or intervention delivery, reducing barriers related to stigma, offer

availability and help-seeking behaviors.
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The findings demonstrate that the value of Al is expressed differently across health
contexts. In some areas, such as diagnostics and communicable disease management, its
strengths lie in analytical power and speed [40,41]. In others, such as rehabilitation, dementia
care, and mental health, its significance lies more in personalization, continuity, accessibility,
and support for everyday functioning [44-51]. This distinction is important because it suggests
that Al should be understood not only as a technical innovation but also as a multifunctional

health resource shaped by clinical, social, and organizational context.

Al — generator of a stronger SOC?

We are living in an ageing society and also in the era of Al. Educators, innovators,
experts and others should focus on empowering individuals and communities to recognize their
own resources and strengths and to use them to maintain and promote health [52]. The
awareness and utilization of such resources are taking place within the context of digital health
and digital health care, which are redefining patient-healthcare professional relationships and
the provision of care itself [53]. Our review identified no research exploring the direct
association between Al and SOC. Nevertheless, based on the evidence presented above, it
appears plausible that Al has considerable potential to support the development of SOC. Al
provides innovative solutions that may contribute to positive change and improve quality of life
for individuals facing different challenges. People are already familiar with and use Al-based
systems such as chatbots, voice assistants, and social robots not only for retrieving information
but also to receive individualized support in their everyday lives [50,51]. Al enables broader
access to supportive settings designed to maintain and promote mental health facilitate
education and provide health-related information to diverse populations. By processing vast
amounts of data and identifying patterns, Al can offer personalized interventions and content
that support an individual’s growth and development [39,46,49,50]. With its ability to process
large amounts of data and identify patterns that may be too subtle or complex for human
perception, Al can function as a valuable assistant. One of its distinct advantages is that it not
only increases awareness but also helps individuals consider different perspectives [49,51]. In
addition, Al can support various community-based interventions aimed at promoting and
maintaining health. The added value of Al in health care may be further enhanced when
combined with a salutogenic perspective. The systematic use of Al tools in the context of

salutogenesis represents a contemporary and holistic approach to healthcare practice [54].
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Figure 2 suggests a possible model illustrating how AI might influence SOC
components. Al and digital health literature is particularly relevant to salutogenic theory
because many digital interventions implicitly target processes associated with the components
of SOC. A notable gap in literature is that these potential mechanisms are rarely framed
explicitly in the salutogenic context. Although digital interventions may support components of
SOC, only a limited number of studies directly examine whether Al-based or digital health tools
can strengthen SOC itself or whether changes in SOC are associated with improvements in

mental health, caregiver burden, adaptation, or health-related quality of life.

Al (information support, chatbots, monitoring, rehabilitation, self-
management, decision support, social participation, etc.)

Potential influence on SOC

COMPREHENSIBILITY
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Figure 2. Model illustrating how AI might influence SOC components
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The findings suggest that SOC contributes to health by reducing distress and shaping
how individuals understand, respond to, and live through difficult experiences.
Comprehensibility enables individuals to make sense of adversity, manageability supports the
perception that challenges can be effectively addressed, and meaningfulness provides
motivation and engagement. This structure is important in contemporary societies increasingly
shaped by digital and Al environments. As Al becomes more deeply embedded in decision-
making, self-management, communication, monitoring, and healthcare delivery, it may begin
to influence the psychosocial processes through which SOC operates. Al may affect
comprehensibility by shaping how health information is presented, interpreted, and trusted. It
may influence manageability by expanding or constraining an individual’s perceived capacity
to cope through digital support, automatization, and decision assistance. It may also affect
meaningfulness by shaping whether actions in the context of health are experienced as
personally relevant, empowering, and worthy of engagement. From this perspective, the
relevance of Al to health may extend beyond purely clinical or technical contexts. These
findings again emphasize the need for further empirical research, representing a plausible

theoretical or hypothesis-generating framework.

Regulatory and ethical framework

The reviewed literature demonstrates that Al in health care should not be understood
merely as a technical instrument. It operates within complex systems in which outcomes are
shaped by factors such as data quality, institutional priorities, clinical workflows, and user
behavior [39,41]. Consequently, it is essential to establish a clear, robust, and contextually
grounded regulatory framework. Because Al systems are dynamic, adaptive, and dependent on
large datasets that evolve over time, regulatory approaches cannot be limited only to approval
before usage. They must include continuous validation, monitoring, and final evaluation in real-
world settings. This is particularly important in areas such as infectious disease modeling,
diagnostic support, chatbot mental health interventions, virtual rehabilitation, and Al-supported
community engagement, where algorithmic outputs may directly influence decisions in the
context of health [40,45,50,54]. Literature indicates that the effectiveness of Al in health care
depends on issues related to data availability and interoperability, data fragmentation, privacy,

ownership, and governance [43,53].
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Recent research suggests that effective management of Al in health care depends on
successful integration of regulation, ethical accountability, and contextual implementation. In
this context, the management of Al in health care increasingly emphasizes the issue of risk and
not only ethics. Risk is particularly significant because Al systems may be exposed to clinical
uncertainty, bias, data quality limitations, and accountability gaps across the process of design,
deployment, and use [55,56]. Within Europe, this transition has been institutionalized through
the EU AI Act, which classifies many healthcare Al applications as high-risk systems and
subjects them to requirements concerning human oversight, conformity assessment, and risk
management [42,57]. The reviewed literature also indicates that Al in health care should
function primarily as an augmentative rather than replacement technology. Al should support
healthcare professionals and users and-not replace clinical judgment, ethical reasoning, or
therapeutic relationships [41,43].

Based on the reviewed literature, a responsible framework for Al in health care should:

— provide clear and evidence-based benefits to patients, professionals, or public health
systems;

— minimize harm, error, inappropriate recommendations, and unintended adverse
consequences;

— ensure that patients and users are informed when Al is involved and retain meaningful
choice and participation in decision-making;

— promote accessibility, inclusivity, transparency, and evaluation for bias across various
populations;

— preserve and support the human dimensions of health care, including empathy, trust,
communication, dignity, and therapeutic relationships.

These principles are particularly relevant in emotionally, socially, and behaviorally
sensitive contexts such as rehabilitation, mental health support, dementia care, and health
promotion. Al should strengthen users’ SOC and not create dependency, confusion, or passive

reliance.

Limitations of the study

This study has several limitations that should be considered when interpreting the

findings. The literature search was limited to two sources, namely PubMed and Google Scholar.

Although these databases provide broad coverage of health and technology related literature,
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relevant studies indexed in other databases may have been overlooked. An important limitation
of this narrative review is the absence of identified studies examining the relationship between
SOC, Al, and health. In addition, the inclusion criteria restricted the review to freely accessible
articles published in English. This may have resulted in language bias and publication bias, as
potentially relevant studies published in other languages or available only through subscription
access were excluded. Another limitation relates to the publication time frame. For the
Literature review results section, only studies published between 2023 and 2025 were analyzed.
While this approach enabled a focus on the most recent developments in Al and SOC, it may
have excluded earlier foundational studies relevant to the topic. Finally, the review included
heterogeneous study designs, including quantitative, qualitative, primary, and secondary
studies. Although this broad inclusion allowed for a comprehensive exploration of the topic,
differences in methodological approaches and study quality may have limited the comparability
and consistency of the synthesized findings.

Limitations represent an important gap in this research and provide a strong rationale
for further research, particularly in populations experiencing chronic stress, caregiving burden,

occupational strain, or long-term issues in the context of health.

Conclusions

This research highlights a significant and still understudied area of SOC research and
digital health innovation. There is consistent evidence that SOC is associated with physical and
mental health, quality of life, resilience, and the ability to cope with stress and illness. The three
components of SOC are closely related to individuals’ perceptions of life and consequently to
their quality of life. At the same time, there is clear evidence that Al is becoming increasingly
integrated into healthcare systems and services and is therefore gaining importance in health
care. Al is often presented as a promising tool for improving the quality, sustainability, and
accessibility of healthcare delivery. However, existing evidence regarding its capacity to
provide measurable psychosocial support remains methodologically inconsistent. The

proposition that AI may influence SOC is still theoretical and requires direct empirical study.



Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

Disclosures and acknowledgements

The authors declare no conflicts of interest with respect to the research, authorship,
and/or publication of this article.

This research received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Artificial intelligence (AI) was not used in the creation of the manuscript.

References:

1. Beck U. Risk society. Towards a new modernity. London: Sage Publications; 1992.

2. Antonovsky A. Health, stress and coping. New perspectives on mental and physical
well-being. San Francisco: Jossey-Bass; 1979.

3. Eriksson M. The salutogenic framework for health promotion and disease prevention.
In: Mostofsky DI, editor. The handbook of behavioral medicine. Oxford: Wiley; 2014.
p- 973-993. https://doi.org/10.1002/9781118453940.ch46

4. Eriksson M. The sense of coherence in the salutogenic model of health. In: Mittelmark
MB, Sagy S, Eriksson M, Bauer GF, Pelikan JM, Lindstrom B, et al., editors. The
handbook  of  salutogenesis. Cham: Springer; 2017. p. 91-96.
https://doi.org/10.1007/978-3-319-04600-6 11

5. Miyata C, Arai H, Suga S. Characteristics of the nurse manager’s recognition behavior
and its relation to sense of coherence of staff nurses in Japan. Collegian. 2015; 22(1): 9-
17. https://doi.org/10.1016/j.colegn.2013.10.004

6. Vifladt A, Simonsen BO, Lydersen S, Farup PG. The association between patient safety
culture and burnout and sense of coherence: a cross-sectional study in restructured and
not restructured intensive care units. Intensive and Critical Care Nursing. 2016; 36: 26-
34. https://doi.org/10.1016/j.iccn.2016.03.004

7. Navarro Moya P, Gonzalez CM, Villar HE. Psychosocial risk and protective factors for
the health and well-being of professionals working in emergency and non-emergency
medical transport services, identified via questionnaires. Scandinavian Journal of
Trauma, Resuscitation and  Emergency  Medicine. 2017,  25:  88.

https://doi.org/10.1186/s13049-017-0433-6


https://doi.org/10.1002/9781118453940.ch46
https://doi.org/10.1007/978-3-319-04600-6_11
https://doi.org/10.1016/j.colegn.2013.10.004
https://doi.org/10.1016/j.iccn.2016.03.004
https://doi.org/10.1186/s13049-017-0433-6

10.

11

12.

13.

14.

15.

16.

17.

18.

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

Paika V, Ntountoulaki E, Papaioannou D, Hyphantis T. The Greek version of the Sense
of Coherence Scale (SOC-29): psychometric properties and associations with mental
illness, suicidal risk and quality of life. Journal of Psychology & Clinical Psychiatry.
2017; 7(4): 00449. https://doi.org/10.15406/jpcpy.2017.07.00449

Masanotti GM, Paolucci S, Abbafati E, Serratore C, Caricato M. Sense of coherence in
nurses: a systematic review. International Journal of Environmental Research in Public
Health. 2020; 17(6): 1861. https://doi.org/10.3390/ijerph17061861

Antonovsky A. The structure and properties of the sense of coherence scale. Social
Science & Medicine. 1993; 36(6): 725-733. https://doi.org/10.1016/0277-
9536(93)90033-Z

. Antonovsky A. The salutogenic model as a theory to guide health promotion. Health

Promotion International. 1996; 11(1): 11-18. https://doi.org/10.1093/heapro/11.1.11
Pelikan JM. The application of salutogenesis in healthcare settings. In: Mittelmark MB,
Sagy S, Eriksson M, Bauer GF, Pelikan JM, Lindstrém B, et al., editors. The handbook
of salutogenesis. Cham: Springer; 2017. p. 261-266. https://doi.org/10.1007/978-3-319-
04600-6_25

George AS, George ASH. Industrial revolution 5.0: The transformation of the modern
manufacturing process to enable man and machine to work hand in hand. Journal of
Seybold Report. 2020; 15(9): 214-234. https://doi.org/10.5281/zenodo.6548092

Xu M, David JM, Kim SH. The fourth industrial revolution: opportunities and
challenges. International Journal of Financial Research. 2018; 9(2): 90-95.
https://doi.org/10.5430/1ijfr.vOn2p90

Davenport T, Kalakota R. The potential for artificial intelligence in healthcare. Future
Healthcare Journal. 2019; 6(2): 94-98. https://doi.org/10.7861/futurehosp.6-2-94
Erduran S. Al is transforming how science is done. Science education must reflect this
change. Science. 2023; 382(6677): eadm9788.
https://doi.org/10.1126/science.adm9788

Mehta H, Patel M, Vakharia M, Oza P. Advancements and challenges in the use of
artificial intelligence for coronary artery disease diagnosis: an integrated review.
Archives of Computational Methods in Engineering. 2025; 32: 5295-5336.
https://doi.org/10.1007/s11831-025-10298-5

Zander V, Gustafsson C, Landerdahl Stridsberg S, Borg J, Implementation of welfare

technology: a systematic review of barriers and facilitators. Disability and


https://doi.org/10.15406/jpcpy.2017.07.00449
https://doi.org/10.3390/ijerph17061861
https://doi.org/10.1016/0277-9536(93)90033-Z
https://doi.org/10.1016/0277-9536(93)90033-Z
https://doi.org/10.1093/heapro/11.1.11
https://doi.org/10.1007/978-3-319-04600-6_25
https://doi.org/10.1007/978-3-319-04600-6_25
https://doi.org/10.5281/zenodo.6548092
https://doi.org/10.5430/ijfr.v9n2p90
https://doi.org/10.7861/futurehosp.6-2-94
https://doi.org/10.1126/science.adm9788
https://doi.org/10.1007/s11831-025-10298-5

19.

20.

21.

22.

23.

24.

25.

26.

27.

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

Rehabilitation: Assistive Technology. 2023; 18(6): 913-928.
https://doi.org/10.1080/17483107.2021.1938707

Dolni¢ar V, Petrov&i¢ A, Skafar M, Laznik J, Prevodnik K, Hvali¢-Touzery, S.
Determinants of the intention to use mHealth in the future: evidence from an
intervention study of patients with chronic diseases in Slovenia. International Journal of
Medical Informatics. 2024; 190: 105537.
https://doi.org/10.1016/j.ijmedinf.2024.105537

Abhimanyu SA. The impact of artificial intelligence in medicine on the future role of
the physician. PeerJ. 2019; 7: €7702. https://doi.org/10.7717/peerj.7702

Oleribe OO, Taylor-Robinson AW, Chimezie CC, Taylor-Robinson SD. Ethics of Al
adoption and deployment in health care: progress, challenges, and next Steps. JMIR Al
2025; 4:¢67626. https://doi.org/10.2196/67626

Mantas-Jiménez S, Reig-Garcia G, Roqueta-Vall-Llosera M, Camara-Liebana D,
Masia-Plana A, et al. Positive mental health and sense of coherence among emergency
medical service professionals. Frontiers in Public Health. 2024; 12: 1344872.
https://doi.org/10.3389/fpubh.2024.1344872

Padmanabhanunni A, Pretorius TB. Stress to stability: sense of coherence as a buffer
against pandemic-related psychological distress. Health SA Gesondheid. 2025; 30:
a2859. https://doi.org/10.4102/hsag.v30i10.2859

Gongalves-Pereira M, Marques MJ, Alves RF, Jelley H, Wolfs C, Meyer G., et al. Sense
of coherence, subjective burden, and anxiety and depression symptoms in caregivers of
people with dementia: causal dynamics unveiled by a longitudinal cohort study in
Europe. Journal of  Affective Disorders. 2025; 373: 1-11.
https://doi.org/10.1016/j.jad.2024.12.078

Long D, Gu Y, Wang Y. Sense of coherence and caregiver burden among informal
caregivers of people with dementia in China: the mediating role of coping strategies.
Psychology Research and Behavior Management. 2025; 18: 1423-1433.
https://doi.org/10.2147/PRBM.S518799

Weiss-Dagan S, Taubman-Ben-Ari O. Perceived stress and personal growth following
the transition to military service: the role of sense of coherence and perceived social
support. Stress and Health. 2024; 40(4): €3406. https://doi.org/10.1002/smi.3406
Sirkid C, Koivumaa-Honkanen H, Parkkola K, Hurtig T. Sense of coherence and past

and/or present mental health problems among conscripts at military call-up in Northern


https://doi.org/10.1080/17483107.2021.1938707
https://doi.org/10.1016/j.ijmedinf.2024.105537
https://doi.org/10.7717/peerj.7702
https://doi.org/10.2196/67626
https://doi.org/10.3389/fpubh.2024.1344872
https://doi.org/10.1016/j.jad.2024.12.078
https://doi.org/10.2147/PRBM.S518799
https://doi.org/10.1002/smi.3406

28.

29.

30.

31.

32.

33.

34.

35.

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

Finland. Military Medicine. 2025; 190(5-6): €944,
https://doi.org/10.1093/milmed/usae570

Matsuo M, Takayama Y, Kinouchi C, Suzuki E. The mediating role of sense of
coherence and striving for work-life balance on intention to leave from nurses’ burnout.
Inquiry. 2023; 60: 1-8. https://doi.org/10.1177/00469580221146839

Urtubia-Herrera V, Navarta-Sanchez MV, Palmar-Santos AM, Pedraz-Marcos A,
Garcia-Gomez A, Luis EO, et al. The relationship between sense of coherence and
emotional intelligence as individual health assets for mental health promotion in
students and healthcare professionals: a scoping review. Frontiers in Public Health.
2024; 12: 1304310. https://doi.org/10.3389/fpubh.2024.1304310

Rohani C, Ahmadi M, Seyedtabib M, Mehdipoorkorani L. Exploring the relationship
between resilience, sense of coherence, and social support in a sample of nurses during
the spread of COVID-19: a mediation analysis study. Frontiers in Public Health. 2025;
12: 1451236. https://doi.org/10.3389/fpubh.2024.1451236

Bonino S, Calandri E, Cattelino E. Living with a chronic illness as a challenge to
psychological development: the role of personal identity, sense of coherence and
perceived self-efficacy. Social Sciences & Humanities Open. 2025; 11: 11101620.
https://doi.org/10.1016/j.ssah0.2025.101620

Han X, Liu J, Bu J, Wang Z, Chen Z, Wei M. Impact of sense of coherence and social
support on disease activity in Crohn’s disease: a network analysis. Frontiers in Public
Health. 2025; 13: 1701461. https://doi.org/10.3389/fpubh.2025.1701461

Cecon-Stabel N, Demirer I, Pfaff H, Dresen A. Cancer patients’ sense of coherence —
psycho-oncological consultations and therapeutic alliance as salutogenic factors. Health
Psychology Report. 2024; 12(4): 322-336. https://doi.org/10.5114/hpr/189462
Aguilar-Latorre A, Asensio-Martinez A, Olivan-Blazquez B, Alvarez-Bueno C, Cavero-
Redondo I, Lionis C, et al. Association between sense of coherence and depression in
patients with chronic pain: a systematic review and meta-analysis. PLoS ONE. 2023;
18(1): €0279959. https://doi.org/10.1371/journal.pone.0279959

Hinz A, Schulte T, Ernst J, Mehnert-Theuerkauf A, Finck C, Wondied Y, et al. Sense of
coherence, resilience, and habitual optimism in cancer patients. International Journal of
Clinical and Health Psychology. 2023; 23(2): 100358.
https://doi.org/10.1016/;.1jchp.2022.100358


https://doi.org/10.1093/milmed/usae570
https://doi.org/10.1177/00469580221146839
https://doi.org/10.3389/fpubh.2024.1304310
https://doi.org/10.3389/fpubh.2024.1451236
https://doi.org/10.1016/j.ssaho.2025.101620
https://doi.org/10.3389/fpubh.2025.1701461
https://doi.org/10.5114/hpr/189462
https://doi.org/10.1371/journal.pone.0279959
https://doi.org/10.1016/j.ijchp.2022.100358

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

Napolitano D, Bozzetti M, Lo Cascio A, De Stefano G, Orgiana N, Lopetuso LR, et al.
Resilience and self-care in patients with inflammatory bowel disease: a multicentre
cross-sectional study in outpatient settings. Journal of Clinical Medicine. 2025; 14(11):
3868. https://doi.org/10.3390/jcm14113868

Horanai C, Hashimoto H, Hisamatsu T, Ikeuchi H, Watanabe K, Nanjo S, et al.
Association between sense of coherence, disease-specific symptoms, and health-related
quality of life among Japanese patients with ulcerative colitis: a cross-sectional study.
Digestion. 2024; 105(4): 257-265. https://doi.org/10.1159/000538618

Malm D, Martensson J, Arestedt K. Sense of coherence and quality of life in the
recovery of women and men with myocardial infarction: a 10-year follow-up study.
European Journal of Cardiovascular Nursing. 2025; 24(4): 631-639.
https://doi.org/10.1093/eurjcn/zvaf028

Jungwirth D, Haluza D. Artificial intelligence and public health: an exploratory study.
International Journal of Environmental Research in Public Health. 2023; 20(5): 4541.
https://doi.org/10.3390/ijerph20054541

Wong F, De la Fuente-Nunez C, Collins JJ. Leveraging artificial intelligence in the fight
against infectious diseases. Science. 2023; 381(6654): 164-170.
https://doi.org/10.1126/science.adh1114

Alowais SA, Alghamdi SS, Alsuhebany N, Algahtani T, Alshaya Al, Almohareb SN, et
al. Revolutionizing healthcare: the role of artificial intelligence in clinical practice.
BMC Medical Education. 2023; 23: 689. https://doi.org/10.1186/s12909-023-04698-z
Hannaa MG, Pantanowitz L, Jackson B, Palmer O, Visweswaran S, Pantanowitz J, et
al. Ethical and bias considerations in artificial intelligence/machine learning. Modern
Pathology. 2025; 38(3): 100686. https://doi.org/10.1016/j.modpat.2024.100686

Al Kuwaiti A, Nazer K, Al-Reedy A, Al-Shehri S, Al-Muhanna A, Subbarayalu AV, et
al. A review of the role of artificial intelligence in healthcare. Journal of Personalized
Medicine. 2023; 13(6): 951. https://doi.org/10.3390/jpm13060951

Rasa AR. Artificial intelligence and its revolutionary role in physical and mental
rehabilitation: a review of recent advancements. BioMed Research International. 2024;
2024: 9554590. https://doi.org/10.1155/bmri/9554590

Kenea CD, Abessa TG, Lamba D, Bonnechére B. Immersive virtual reality in stroke

rehabilitation: a systematic review and meta-analysis of its efficacy in upper limb


https://doi.org/10.3390/jcm14113868
https://doi.org/10.1159/000538618
https://doi.org/10.1093/eurjcn/zvaf028
https://doi.org/10.3390/ijerph20054541
https://doi.org/10.1126/science.adh1114
https://doi.org/10.1186/s12909-023-04698-z
https://doi.org/10.1016/j.modpat.2024.100686
https://doi.org/10.3390/jpm13060951
https://doi.org/10.1155/bmri/9554590

46.

47.

48.

49.

50.

51.

52.

53.

54.

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

recovery. Journal of  Clinical Medicine. 2025; 14(6): 1783.
https://doi.org/10.3390/jcm 14061783

Combalia A, Sanchez Vives MV, DoneganT. Immersive virtual reality in orthopaedics—
a  narrative review. International  Orthopaedics.  2024; 48:  21-30.
https://doi.org/10.1007/s00264-023-05911-w

Parvari PR, Schofield D. Dementia therapy: the role of gamified Al and digital art in
supporting cognitive and emotional well-being. Procedia Computer Science. 2025; 256:
1391-1398. https://doi.org/10.1016/j.procs.2025.02.253

Maples B, Cerit M, Vishwanath A, Pea, R. Loneliness and suicide mitigation for
students using GPT3-enabled chatbots. Npj Mental Health Research. 2024; 3: 4.
https://doi.org/10.1038/s44184-023-00047-6

Sabour S, Zhang W, Xiao X, Zhang Y, Zheng Y, Wen J, et al. A chatbot for mental health
support: exploring the impact of Emohaa on reducing mental distress in China. Frontiers
in Digital Health. 2023; 5: 1133987. https://doi.org/10.3389/fdgth.2023.1133987

Van der Schyff EL, Ridout B, Amon KL, Forsyth R, Campbell AJ. Providing self-led
mental health support through an artificial intelligence—powered chat bot (Leora) to
meet the demand of mental health care. Journal of Medical Internet Research. 2023; 25:
e46448. https://doi.org/10.2196/46448

Yasukawa S, Tanaka T, Yamane K, Kano R, Sakata M, Noma H, et al. A chatbot to
improve adherence to internet-based cognitive-behavioural therapy among workers
with subthreshold depression: a randomised controlled trial. BMJ Mental Health. 2024;
27(1) :e300881. https://doi.org/10.1136/bmjment-2023-300881

Super S, Wagemakers MAE, Picavet SHJ, Verkooijen KT, Koelen MA. Strengthening
sense of coherence: opportunities for theory building in health promotion. Health
Promotion International. 2016; 31(4): 869-878. https://doi.org/10.1093/heapro/dav071
Mwogosi A, Mambile C. Digital ecosystems for healthcare communication and
collaboration: a scoping review. DIGITAL HEALTH. 2025; 11: 20552076251377933.
https://doi.org/10.1177/20552076251377933

Ebrahimyan A, Mansourian M, Darvishigilan H, Alav F. Exploring the role of artificial
intelligence in enhancing social participation for community-based health promotion: a
qualitative study. Mass Gathering Medical Journal. 2025; 2(2): el166438.
https://doi.org/10.69107/mgmj-166438


https://doi.org/10.3390/jcm14061783
https://doi.org/10.1007/s00264-023-05911-w
https://doi.org/10.1016/j.procs.2025.02.253
https://doi.org/10.1038/s44184-023-00047-6
https://doi.org/10.3389/fdgth.2023.1133987
https://doi.org/10.2196/46448
https://doi.org/10.1136/bmjment-2023-300881
https://doi.org/10.1093/heapro/dav071
https://doi.org/10.1177/20552076251377933
https://doi.org/10.69107/mgmj-166438

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

55. Batool A, Zowghi, D, Bano M. Al governance: a systematic literature review. Al and
Ethics. 2025; 5: 3265-3279. https://doi.org/10.1007/s43681-024-00653-w

56. Ratti E, Morrison M, Jakab 1. Ethical and social considerations of applying artificial
intelligence in healthcare—a two-pronged scoping review. BMC Medical Ethics. 2025;
26: 68. https://doi.org/10.1186/s12910-025-01198-1

57. European Commission. Commission launches flagship initiative to increase use of Al
in healthcare [Internet]. Brussels: EC; 2025 Oct 21[access 2026 Apr 3]. Available from:
https://digital-strategy.ec.europa.eu/en/news/commission-launches-flagship-initiative-

increase-use-ai-healthcare


https://doi.org/10.1007/s43681-024-00653-w
https://doi.org/10.1186/s12910-025-01198-1
https://digital-strategy.ec.europa.eu/en/news/commission-launches-flagship-initiative-increase-use-ai-healthcare
https://digital-strategy.ec.europa.eu/en/news/commission-launches-flagship-initiative-increase-use-ai-healthcare

Health Problems of Civilization
eISSN: 2354-0265, ISSN: 2353-6942

SUPPLEMENTARY MATERIAL

Supplementary Table 1. Information sources and search strings

Ing::;:::;on Keywords Results
Pubmed
(sense of coherence) AND (physical
#1 98
health)
(sense of coherence) AND (mental
7 health) 165
43 (sense of cohqrence) and (chronic 24
diseases)
44 (artificial intelligence) AND (physical 3,567
health)
45 (artificial intelligence) AND (mental 3,293
health)
46 (artificial 1ntelh.gence) AND (chronic 3,102
diseases)
47 (artificial intelligence) AND (health) 6,567
AND (ethics)
48 (health) AND (sense of coherence) AND 5
(artificial intelligence)
(sense of coherence) AND (artificial
#9 . . 10
intelligence)
16,831
Google Scholar
41 (sense of coherence) AND (physical 105
health)
4 (sense of coherence) AND (mental 166
health)
(sense of coherence) and (chronic
#3 : 0
diseases)
(artificial intelligence) AND (physical
#4 1
health)
45 (artificial intelligence) AND (mental 203
health)
(artificial intelligence) AND (chronic
#6 ; 0
diseases)
47 (artificial intelligence) AND (health) 0
AND (ethics)
48 (health) AND (sense of coherence) AND 0
(artificial intelligence)
(sense of coherence) AND (artificial
#9 : . 0
intelligence)
565
Total 17,396
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Item 4. Were
Item .1' Were LR O Item 3. Was objective, Item 6. Were | Item 7. Were
the criteria for the study standard Item S. Were . Item 8. Was
. s . . the exposure e . . strategies to the outcomes .
inclusion in subjects and . criteria used confounding - - appropriate
Included 2 measured in a deal with measured in a o
. the sample the setting . for factors . . statistical
studies : . valid and . . confounding valid and .
clearly described in reliable wav? measurement identified? factors stated® | reliable wav? analysis used?
defined? detail? y: of the ’ ¥y
condition?

RINR|C|R|R|C|R|R|C|IRRIR|C|R |R|C|R|R|C|R |R|C|R |R]|C

22 Y | Y| Y| Y| Y|]Y | YI|Y| Y| Y| Y|Y|Y|Y|Y|  U|JU]Y|Y|]Y|Y|Y|Y|Y
23 Y | Y | Y Y Y|lY | YIY|l Y| VYUl Y| Y| XYY U|lU]JlY Y'Y YY|Y|Y
25 Y | Y| Y| Y] Y]lY | Y] Y|lY| VYIY]Y| Y| VYIY| Y UlY Y'Y Y|Yy|lY|Y
26 Y | Y| Y| Y| Y]lY | Y] Y| Y| YIY]Y| ¥ VY| Y U|lU]YY|Y] Y |Y|lY|Y
27 Y | Y| Y| Y| Y]lY | Y] Y|l Y| YIYIY| Y| YIY| Y UlYYYY|Yy|Y|Y
28 Y | Y| Y| Y| Y| Y| Y| Y| Y| YI|(Y|Y|Y|Y|Y| U|JU]Y|Y|]Y|Y|Y|Y|Y
30 Y | Y | Y | YIY|lY | Y] Y|l Y| VY YIY| Y| Y| YU|lUJlY Y'Y Y|lY|lY|Y
31 Y | Y| Y| Y] Y]Y | Y] Y| Y| U|/Y|Y | Y| Y|Y| UJUJ]Y | Y| N Y NN |Y
32 Y | Y | Y| Y| Y]lY | Y] Y|l Y| YIY]Y| Y| VY| Y U|lU]lYY|Y]Y|Y|Y|Y
33 Y | Y| Y| Y|Y|]Y| Y| U|]lY| U|JU|]Y|Y|Y|Y|  U|JUJ]Y|Y|]Y|Y|Y|]Y|Y
35 Y | Y | Y Y IY]lY | Y] Y|l Y| VIY]lY| Y| Y] Y U|lU]JlY Y'Y Y|Y|Y|Y
36 Y | Y | Y | Y IY]Y | YI Y|l Y| VI Y]Y| XYY Y U|lU]JlY Y'Y YY|Y|Y
37 Y | Y| Y| YIY]lY | Y] Y|lY| YIYIY| Y| Y| Y U|lU]lYYYY|lY|Y|Y
47 Y | Y| Y] Y] Y|lY U|]Y|l Y| YIUJY|  UJlUJ|JY| U|JUJY | Y| NN Y |Y | N|Y
50 Y | Y| Y| Y| Y| Y  U|lU|]Y|Y|Y|Y|  UJU|]Y|UJUJY|Y|NA Y |Y|NA|Y

Notes: C: Consensus; NA: not applicable; R': Rater 1; R%: Rater 2; U: unclear; Y: yes.
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Item 2. Item 8 Item 9.
Were the ’ Was follow
Item 1 exposures Item 3 Item 7 Was the u
: P ) Item 5. Item 6. Were the : follow up P
Were the measured Was the . Were the . complete,
.. Item 4. Were groups/participants time .
two groups | similarly exposure - outcomes and if not,
fef . Were strategies to | free of the outcome reported
similar and | to assign measured . . measured were the
Included . . . confounding | deal with at the start of the . . and
. recruited people to in a valid g in a valid : reasons to
Studies factors confounding study (or at the sufficient
from the both and . . and loss to
. identified? factors moment of . to be long
same exposed reliable reliable follow up
. stated? exposure)? enough for .
population? and way? way? described
outcomes
unexposed t0 occur? and
groups? ) explored?
Rl | R | CIRIR|C|R'|R|C|R'|RR|C|R'|R|C | R! R? C [RIIR|C|R'|RP|C|R'|R*|C
24 Y | Y|Y|Y|Y|Y|Y|Y|Y|Y|U|]Y|U|]Y|]Y| U U Y [Y|Y|] Y Y U|]YU|]Y|Y
38 Y [ Y|IY|Y|Y| Y| Y U|J]Y|Y|Y|YU|JU|]Y|Y Y Y Y| Y| Y|Y|Y|Y|U|Y|Y
Item 10. Were
strategies to Item 11. Was
address appropriate
Included Studies incomplete statistical
follow up analysis used?
utilized?
R! R* | C R! R? C
24 U U Y Y Y Y
38 U U Y Y Y Y

Notes: C: Consensus; R': Rater 1; R% Rater 2; U: unclear; Y: yes.
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Supplementary Table 4. Joanna Briggs Institute Critical Appraisal Checklist for systematic reviews and research syntheses [3]

Ttem 2 Item 4.
Item 1. Is Were the v::;.:ctel;e Item 5. Were Iteé:ig.c::’as WIe:t:en;lZére Item 8. Were
the review inclusion Item 3. Was the criteria . the methods
c _ and appraisal methods to
question criteria the search eSOUrCes for conducted b minimize used to
Included Studies clearly and | appropriate strategy appraising y . combine
. . used to . two or more €errors in .
explicitly for the appropriate? search for studies reviewers data studies
9 9 iate? iate?
et qll:z::ie::;‘? studies appropriate? independently? | extraction? appropriate?
: adequate?
RIUR|IC|IRIR|C|R|R|C|RHR|C|R'|R| C | R' | R C RIR|IC|R'|R|C
29 Y| Y|Y| Y| Y|Y| Y| Y|Y|Y|Y|Y| Y| Y| Y| U|U]Y|Y|Y|Y| NAINA|Y
34 Y| Y|Y|Y|Y|Y|Y|Y|Y|Y|Y|Y Y|  U|]Y| U|U|]Y|U|U|]Y|Y|Y|Y
45 Y| Y|lY Y| U|]lY|YI|Y|Y|Y|Y|Y Y U|]Y|Y | U|]Y | Y'Y Y|Y|Y|Y
53 Y| Y|Y| Y| Y|Y| Y|Y|Y|Y|Y| Y U|IU|]Y| U|U]Y|Y|Y|Y|NANA|Y
55 Y| Y|Y|Y|Y|Y|Y|Y|Y|Y|Y|Y| Y|  U|]Y| U|U]Y|U|U|]Y|Y|Y|Y
56 Y| Y|Y| Y| Y|Y| Y| Y|Y|Y|Y|Y| Y| Y| Y| U|U|]Y|Y|Y|Y|NAINA|Y
iz 1l Wel:e Item 11. Were
Item 9. Was the | recommendation .
e . the specific
likelihood of s for policy directives for
Included Studies publication and/or practice
. new research
bias assessed? | supported by the apDropriate?
reported data? Pprop )
R! | R? C R! | R? C R' | R2 | C
29 NA [ NA| Y | NA | NA Y NA [ NA|Y
34 U U Y Y N Y Y U|Y
45 Y Y Y Y N Y Y N |Y
53 NA | NA| Y | NA|NA Y NA |NA|Y
55 Y Y Y Y Y Y Y Y |Y
56 NA [ NA| Y | NA | NA Y NA | NA | Y

Notes: C: Consensus; NA: not applicable; N: no; R!: Rater 1; R% Rater 2; U: unclear; Y: yes.
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Supplementary Table 5. Joanna Briggs Institute Critical Appraisal Checklist for randomized controlled trials (RCTs) [4]

Notes: C: Consensus; N: no; NA: not applicable; R!: Rater 1; R%: Rater 2; U: unclear; Y: yes.

Ttem 1. Was Item S. Were Itfgai;rl‘:/:: ‘ Item 7. Were | Item 8. Were
true Item 2. Was | Item 3. Were | Item 4. Were those ) )
] 3 e A0 groups outcome outcomes
randomization | allocation to treatment participants | delivering the .
2 treated assessors measured in
used for treatment groups blind to treatment . . .
Included ] qof . identically blind to the same way
. assignment of groups similar at the treatment blind to
studies S . . other than the treatment for treatment
participants to | concealed? baseline? assignment? treatment . . g
. intervention assignment? groups?
treatment assignment? .
o of interest?
groups?
RINMR|C|R |R|C|R|R|C|R|IR|C|R|R|C|R|R|C|R |R|C|R|R]|C
51 Y| Y| Y| U|]Y|]Y|]Y| Y| Y|  N|Y|]Y| N|INA Y| UI|IN|Y |Y|Y|]Y|U]|]Y]|Y
Item 10. Was Item 13. Was the
follow up . Item 11. Were trial d.es1gn
complete and if articipants appropriate and
Item 9. Were not, were P P Item 12. Was | any deviations from
. analysed in the A
outcomes differences appropriate the standard RCT
. groups to G c S,
. measured in a | between groups . statistical design (individual
Included studies . . which they . oy
reliable way? in terms of were analysis used? randomization,
their follow up randomized? parallel groups)
adequately ’ accounted for in the
described and conduct and
analysed? analysis of the trial?
R' |[R? |C R'! |R? |C R' |[R? |C R' |[R? |C R! R? C
51 Y Y Y Y N Y Y N Y Y Y Y Y Y Y
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Supplementary Table 6. Joanna Briggs Institute Critical Appraisal Checklist for quasi-experimental studies [5]

Item 8. Was
. follow-up
Ictlzl; li;lltshlet Item 4. Were com.plete
study what .th.e Item 6. Were and if not,
is the Item 3. . part1c1p.ants the ou.tc.omes Item 7. . were
“cause” and | Item 2. Was Were included .m any Item 5. W?re there 01: partlclpz!nts Were differences
what is the there a R compz}qsons multiple included in outcomes. betwee¥1
Included “effect” (i.e. control included in receiving measurements of the any measuyed in | groupsin
studies there is no aroup? any similar outcome, both pre and comparisons a reliable term§ of
confusion comparisons treatment/care, . p?st the measured in way? their
about which similar? other than the | intervention/exposure? | the same way? follow-up
variable _ exposure or adequ.ately
comes 1nte.:rvent10n of described
first)? interest? and
analyzed?
RI|R|C |RI|R|C|R'|RE|C | R | RR| C R! R? C R' R | C|R'|RR|C|R'|R|C
49 Y| Y| Y| U|Y|]Y|U|Y|]Y|U]|]Y]|Y Y U Y U | NA|Y|Y|Y|]Y|Y|Y|Y
Item 9. Was
appropriate
statistical
Included studies analysis used?
R' | R | C
49 Y U Y

Notes: C: Consensus; NA: not applicable; R': Rater 1; R?: Rater 2; U: unclear; Y: yes.
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Item 3. I
Item 2. Is B ebll Item 4. Is
Item 1. Is there Item S. Is
there . there Item 7. Is the
there . congruity . there Item 6. Is .
. congruity congruity . influence of Item 8. Are
congruity between the congruity there a s
between the between the the researcher | participants,
between the research between the statement -
research research . on the and their
stated methodology research locating the .
Included . . methodology methodology research, and voices,
. philosophical and the methodology researcher ;
studies . and the and the vice- versa, adequately
perspective methods used . and the culturally or
research representation | . : . addressed? represented?
and the . to collect . interpretation | theoretically?
question or and analysis
research .. data? of results?
objectives? of data?
methodology?
RRIR|C|R|R|C|R|R|C|R |R|C|R |R|C|R|R|C|R|R|C |R|R|C
54 U|lY|Y|Y Y | Y| Y|]lY|Y|Y|]Y|Y|  U]Y| U|U|]Y U|]Y|]Y|Y|Y]|Y
Item 9. Is the

Included studies

research ethical
according to
current criteria
or, for recent
studies, and is
there evidence
of ethical

Item 10. Do the
conclusions
drawn in the
research report
flow from the
analysis, or

interpretation,
approval by an of the data?
appropriate '
body?
R[R[C[R[R]C
54 Y |¥Y |Y JY JU Y

Notes: C: Consensus; R': Rater 1; R% Rater 2; U: unclear; Y: yes.
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Supplementary Table 8. Joanna Briggs Institute Critical Appraisal Checklist for for textual evidence: expert opinion [7]

Item 4. Does

LRI the opinion
Item 1. Is the | Item 2. Does | the interests P Item 5. Is Item 6. Is any

demonstrate .
source of the | the source of of the . there incongruence
. . . a logically .
opinion opinion have relevant reference to with the
Included .. . defended .
studies clearly standing in population areument to the extant literature/sources
identified? the field of the central sug ort the literature? logically
expertise? focus of the pport defended?
opinion? conclusions
drawn?

RIMR|C|RRIR|C|R|R|C|R |R|C|R |R|C]|R! R? C
52 Y| Y| Y| Y| Y| Y| Y| Y|Y|Y|Y|Y|Y|Y|Y Y U Y
39 Y| Y|l Y| Y[ Y]Y | Y| Y|Y | Y| Y|lY|Y|Y|Y U U Y
40 Y| Y| Y| Y| Y] Y| Y| Y]IY| Y U|]Y|Y|Y|Y Y Y Y
41 Y Y[ Y| Y| Y] Y| Y| YIY|Y|Y|Y | Y|Y|Y U Y Y
42 Y| Y| Y| Y| Y| Y|Y|Y|Y|Y|U|]Y|Y|Y]|Y Y U Y
43 Y| Y|l Y| Y U]J]Y | Y| Y|Y | Y|Y|Y|Y|Y|Y U 8] Y
44 Y| Y] Y| Y| UJY| Y| Y]IY|Y|Y|Y|Y|Y|Y U 8] Y
46 Y| Y] Y| Y| Y] Y|Y|Y]IY|Y|YY|Y|Y|Y U Y Y
48 Y| Y| Y U|JUJY | Y| Y|Y| Y UJlY|Y|Y|Y U Y Y
57 Yl Y|l Y| Y| Y]Y Y] Y|Y | Y|Y|Y|Y|Y|Y U U Y

Notes: C: Consensus; R': Rater 1; R% Rater 2; U: unclear; Y: yes.
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