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Abstract

Digital health is increasingly promoted to address rural health and care workforce shortages. However, its workforce con-
sequences are usually evaluated through implementation or service-delivery outcomes rather than the conditions that en-
able rural workers to remain, develop, and practice sustainably. We conducted a Joanna Briggs Institute-informed scoping
review reported according to Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews. The protocol was prospectively registered on the Open Science Framework. Five databases were searched for
studies published between 2015 and 2025 in English, Spanish, and Portuguese. Two reviewers independently screened
records and charted data using a prespecified framework. Synthesized entries were verified against full texts, with dis-
agreements resolved by a third reviewer. Fifty-five sources were included. Telehealth or telemedicine was the most com-
mon intervention, followed by tele-education or distance education and multicomponent interventions. Direct retention
or workforce-stability outcomes were uncommon, whereas most outcomes concerned proximal determinants of retention
or implementation-related sustainability. Digital interventions most frequently influenced professional connection, super-
vision, continuing education, clinical confidence, and workflow support. Interpretive synthesis identified four workforce
redistribution pathways (labor, authority, dependency, and infrastructure risk) through which interventions may
strengthen or undermine rural workforce sustainability. Current evidence concerns retention pathways more than reten-
tion effects. Digital health should therefore be evaluated as a sociotechnical workforce intervention, extending beyond
implementation success to examine how interventions redistribute labor, authority, dependency, and infrastructure risk
across rural health systems.

For this review, retention refers to observed continuation in
post or workforce stability. Intentions to stay or leave are
treated as intermediate outcomes, while professional and orga-

Introduction

Health systems face a persistent health and care workforce cri-

sis, with shortages, maldistribution, burnout, and attrition
threatening the sustainability of essential services [1-3]. These
pressures are particularly acute in rural, remote, and under-
served areas, where smaller teams, broader scopes of practice,
geographical isolation, and limited access to specialist support
create persistent recruitment and retention challenges [4].
International guidance consistently shows that no single inter-
vention is sufficient; sustainable rural workforce policies com-
bine education, regulation, incentives, professional support,
and broader health-system measures [5, 6].

nizational conditions, including job satisfaction, burnout, work-
load, professional isolation, supervision, continuing education,
organizational support, autonomy, and the perceived viability of
rural practice [7, 8] Workforce sustainability is used as the
broader concept, encompassing the conditions required to
maintain workforce capacity, distribution, development, and
service delivery over time, of which retention is one component.

Digital health has become an integrated component of
contemporary health systems. Through interventions such
as tele-health, tele-education, digital supervision, clinical

© The Author(s) 2026. Published by Oxford University Press on behalf of the European Public Health Association.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non-
commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and translation rights
for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information please contact journals.permis-

sions@oup.com.

9202z 1890190 9| U0 158nb Aq £969188// / | BeMO/G/9€/8101u8/qndINa /w02 dNo"OIWSpEI. WOoI) PaPEOjUMO(]


https://orcid.org/0000-0001-6015-3314
https://orcid.org/0000-0002-7807-3520
https://orcid.org/0000-0002-4366-4566
https://orcid.org/0000-0001-9756-0984
https://orcid.org/0000-0003-3002-1075
https://orcid.org/0009-0001-3024-9726
https://orcid.org/0009-0004-1585-4452
https://orcid.org/0000-0002-1424-7309
https://orcid.org/0000-0001-9868-3855
https://orcid.org/0000-0002-6135-0747
https://orcid.org/0000-0001-9537-7895
https://orcid.org/0000-0003-0043-8785
https://orcid.org/0000-0003-3695-0537

European Journal of Public Health, 2026, Vol. 36, Issue 5

decision-support, electronic information systems, remote moni-
toring, workforce-management tools, and Al-enabled functional-
ities, it increasingly shapes how rural services are organized and
delivered [9]. These interventions may reduce professional isola-
tion, expand access to specialist expertise, and strengthen learn-
ing opportunities, but they may also increase administrative
workload, intensify surveillance, reinforce dependence on frag-
ile infrastructure, transfer coordination tasks to local staff, and
reshape professional authority between rural and urban services
[10]. Consistent with sociotechnical perspectives, digital tech-
nologies are therefore understood not as isolated artefacts but
as interventions that reshape work organization, professional
relationships, and institutional arrangements [11].

The key question is not simply whether digital interventions
are implemented or accepted, but whether they strengthen the
conditions that make rural practice sustainable. A telehealth
network may reduce professional isolation while increasing doc-
umentation burden; specialist support may improve clinical
confidence while increasing dependence on urban hubs; remote
monitoring may extend clinical reach while transferring coordi-
nation work to frontline staff. Understanding these trade-offs
requires attention to how digital interventions redistribute la-
bor, authority, dependency, and implementation risk across ru-
ral, remote, and underserved areas.

This scoping review maps and characterizes the evidence on
digital interventions used in rural, remote and underserved set-
tings in relation to health and care worker retention.
Specifically, it examines the interventions and implementation
approaches evaluated, the retention-related outcomes
reported, the mechanisms proposed to explain these outcomes,
the implementation conditions influencing sustainability, and
the equity issues and unintended consequences identified
across the literature. Rather than treating digital health solely as
a service-delivery technology, the review examines it through a
sociotechnical workforce lens and develops an interpretive
framework describing how digital interventions redistribute la-
bor, authority, dependency, and infrastructure risk in ways that
may strengthen or undermine rural workforce sustainability.

Methods

Design and protocol

This scoping review followed the Joanna Briggs Institute (JBI)
methodology and is reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses ex-
tension for Scoping Reviews (PRISMA-ScR) [12-15]. The protocol
was developed a priori, and registered on the Open Science
Framework before database searching commenced [16].

Eligibility criteria

Eligibility criteria followed the Population-Concept-Context
framework. The population comprised health and care workers
practicing in rural, remote or underserved settings, including
physicians, nurses, midwives, community health workers, allied
health professionals, rehabilitation professionals, and other
health or social care workers. Studies involving managers,

program staff, or implementation stakeholders were eligible
when relevant to workforce or implementation outcomes.

The concept encompassed digital interventions supporting
health and care workers or their work in rural, remote or under-
served settings, including telehealth or telemedicine, tele-
education, digital supervision or mentoring, electronic health
records, health information systems, clinical decision-support,
remote monitoring, workforce-management tools, and Al-
enabled functionalities embedded within these interventions.

The context included rural, remote or underserved health-
service settings in any country, as defined by study authors.
Mixed urban-rural studies were included when rural findings
were reported separately or represented most of the sample.

Eligible sources included peer-reviewed quantitative, qualita-
tive, and mixed-methods studies, program evaluations, and
evidence syntheses reporting at least one retention-related
or workforce-sustainability outcome. Editorials, conference
abstracts, opinion papers, and technical descriptions without
implementation or evaluation were excluded [16].

Information sources and search strategy

MEDLINE (PubMed), Embase/Ovid, CINAHL, Scopus, and LILACS
were searched for studies published between January 2015 and
December 2025 in English, Spanish or Portuguese. Searches
were undertaken between March and April 2026.

Search strategies combined controlled vocabulary and free-
text terms relating to four concepts: health and care workers;
rural, remote or underserved settings; retention or workforce
sustainability; and digital interventions. Database-specific syn-
tax and search strategies are provided in the registered proto-
col [16].

Selection of sources

Records were imported into Rayyan. Duplicate records were re-
moved before Rayyan’s Al-assisted screening functionality was
used to identify records likely to be ineligible. These records
were reviewed and confirmed by one reviewer before the
remaining records underwent independent title and abstract
screening by two reviewers. Disagreements were resolved
through discussion and, where necessary, consultation with a
third reviewer. Across all databases, 10 547 records were identi-
fied. After removing 4451 duplicates and confirming 2098 Al-
flagged ineligible records, 3998 records underwent title and
abstract screening. Of these, 151 full texts were sought and 138
assessed for eligibility. Fifty-five studies met the inclusion crite-
ria (Fig. 1).

Data charting

A structured data-charting framework derived from the protocol
objectives was piloted before extraction. Two reviewers inde-
pendently charted study characteristics, intervention features,
outcomes, mechanisms, implementation conditions, equity
issues, and evidence gaps. All charted entries included in the
synthesis were verified against the corresponding full texts be-
fore normalization and analysis. Uncertainties were resolved
through discussion with a third reviewer.
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Figure 1 PRISMA flow diagram of study selection. Flow diagram adapted from PRISMA 2020.

Throughout the manuscript, coded entries refer to analytically
distinct outcomes, mechanisms, implementation conditions or
equity items extracted from individual studies. A single study
could therefore contribute multiple coded entries.

Outcome and mechanism coding

Outcomes were organized according to their position along a
hypothesized pathway from implementation conditions and
proximal workforce determinants to intentions and, ultimately,
observed retention or workforce stability [5]. Four prespecified
tiers were used for evidence mapping: (A) direct observed reten-
tion or workforce stability; (B) intentions to stay or leave; (C)
proximal determinants potentially influencing retention, includ-
ing professional, organizational, and psychosocial conditions;
and (D) implementation-related sustainability outcomes, includ-
ing adoption, acceptability, feasibility, usability, and routine in-
tegration. Tiers C and D were not considered retention
outcomes in themselves. Tier D outcomes were included only
when explicitly linked to workforce conditions and were

interpreted as implementation conditions potentially relevant
to subsequent retention pathways. Mechanisms linking digital
interventions to retention were coded as professional support,
clinical support, organizational or workload, career develop-
ment and skills, social or place-based retention, or adverse
pathways. Mechanism source (author-, participant-, or reviewer-
derived) and evidence basis (quantitative, qualitative, mixed or
descriptive) were also recorded. The study-level coding matrix is
provided in Table S2. The relationship between extraction
domains and the interpretive synthesis is documented in Table
S11, while the empirical basis underpinning each redistribution
pathway is summarized in Table S12.

Critical appraisal

Consistent with scoping review methodology, formal critical ap-
praisal was not undertaken because the objective was to map
the breadth and characteristics of the evidence rather than esti-
mate intervention effectiveness [12-14]. Study design, evidence
basis and strength of claim were nevertheless charted to
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support interpretation. These characteristics were used to cali-
brate the narrative synthesis and the strength of the conclu-
sions. Findings from qualitative, cross-sectional, descriptive,
and implementation-focused studies were interpreted as evi-
dence of reported experiences, associations or potential path-
ways, rather than as evidence of causal effects on retention.

Synthesis

Findings were synthesized using descriptive statistics and struc-
tured narrative synthesis. Counts were generated for study char-
acteristics, intervention types, outcome tiers, mechanisms,
implementation conditions, and equity items. Evidence synthe-
ses were retained to broaden conceptual mapping but were not
used to strengthen claims about intervention effects because
overlap with included primary studies could not be excluded.
Because individual studies could contribute multiple coded
entries, entry-level counts were treated as descriptive indicators
of the range and direction of reported findings and not as inde-
pendent estimates of intervention effects or of the proportion of
studies demonstrating benefit.

Cross-domain comparison of outcomes, mechanisms, imple-
mentation conditions, and equity findings identified recurrent
empirical patterns that informed an interpretive framework de-
scribing four redistribution pathways: labor, authority, depen-
dency, and infrastructure risk. This framework represents an
analytical interpretation of the mapped evidence rather than a
taxonomy explicitly reported by the primary studies [17]. The re-
lationship between extraction domains and the interpretive syn-
thesis is documented in Table S11.

Results

Scope of the literature

The review included 55 sources. Mixed-methods and qualitative
studies predominated (18 each), followed by quantitative cross-
sectional (n=7), cohort or longitudinal (n=5), program descrip-
tions (n=3), two evidence syntheses, one non-randomized
study, and one randomized trial. The evidence syntheses were
retained to broaden conceptual mapping but interpreted cau-
tiously because their underlying primary studies could overlap
with included empirical studies.

The 55 sources represented 67 enumerated country settings
across 26 countries. Australia and the United States were the
most frequently represented, followed by India, Canada, and
the United Kingdom. One evidence synthesis described 43 stud-
ies across 32 low- and middle-income and 11 high-income coun-
tries but did not enumerate individual countries. Most study
instances originated from the Western Pacific and Americas
regions (Table 1).

Most studies involved multiple professional groups.
Physicians and nurses or midwives predominated, while com-
munity health workers, allied health professionals, pharmacists,
mental health practitioners, emergency-care staff, and trainees
were less frequently represented. Primary care was the most
common setting, although hospital, community, district, and
outreach services were also included (Table 1).

Digital interventions

Digital intervention data were available for all 55 sources.
Telehealth or telemedicine was the most common primary inter-
vention (27 sources), followed by tele-education or distance ed-
ucation (12 sources), multicomponent digital interventions (6
sources), clinical decision support (3 sources), Al-enabled func-
tionalities (2 sources), workforce-management tools (2 sources),
digital mentoring or supervision (2 sources), and one other
intervention.

Digital interventions rarely functioned as stand-alone technol-
ogies. They were embedded within broader service-delivery, ed-
ucational, supervisory, and organizational models. Clinical
support was the predominant purpose, followed by mixed pur-
poses and education or professional development. Synchronous
and hybrid modalities predominated, with interventions deliv-
ered mainly through individual-, team-, facility-, or network-
level models. Implementation ranged from pilot projects to
routine services and scale-up, most commonly through hub-
and-spoke arrangements led by health services or partnerships
involving ministries, universities or non-governmental organiza-
tions (Table 1).

Retention outcomes

Outcome data were available for 54 sources, comprising 149
coded outcome entries. The evidence was predominantly indi-
rect. Proximal determinants of retention accounted for 84 coded
entries across 48 studies, and implementation-related sustain-
ability outcomes for 47 entries across 27 studies. Direct ob-
served retention or workforce-stability outcomes comprised
only 10 entries across 9 studies, while intention-related out-
comes accounted for 8 entries across 7 studies.

The most frequently reported outcomes concerned accept-
ability, professional isolation, autonomy, role confidence, con-
tinuing education, workload, integration into routine practice,
burnout, job satisfaction, and supervision. Direct outcomes
were limited to retention in post, recruitment, attrition, and du-
ration of stay. Outcome direction was coded as positive for 98
entries, mixed for 32, negative for 15 and showing no clear
change for 3; direction was not reported for 1 entry. Positive-
coded entries occurred predominantly among proximal work-
force determinants and implementation-related outcomes
rather than direct measures of retention (Fig. 2). At study level,
45 studies reported at least one positive finding, 23 at least one
mixed finding, 11 at least one negative finding, 2 at least one
finding showing no clear change, and 1 an outcome for which di-
rection was not reported. These categories are not mutually ex-
clusive because individual studies could report outcomes in
more than one direction.

Supportive pathways

Mechanism coding yielded 170 entries across all included sour-
ces. The most frequent mechanisms related to career develop-
ment and skills, professional support, organizational or
workload pathways, clinical support, and social or place-based
retention. Continuing education, skill development, reduced
professional isolation, improved coordination, specialist
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Table 1 Characteristics of included sources, settings, digital intervention typology and implementation characteristics.”

Characteristic Summary
Included sources 55 sources
Publication years 2015-25

Study designs

Evidence syntheses counted as included sources

Geographical coverage

WHO region study-instances

Most frequent country-settings

Broad occupational and implementation
stakeholder groups

Service level

Scale of intervention

Digital-solution records
Primary solution type

Role of digital component
Primary purpose

Modality
Maturity stage

Implementation approach

Delivery model

Implementing actor(s)

Retention pathway targeted

Al-enabled functionality

Mixed methods [18]; qualitative [18]; quantitative cross-sectional [7]; quan-
titative cohort/longitudinal [5]; program description [3]; scoping review [1];
systematic review [1]; quantitative non-RCT [1]; quantitative RCT [1]

2 sources; retained for mapping breadth and interpreted separately where
overlap-sensitive inferences could arise

67 enumerated country-settings across 26 countries; one additional evi-
dence synthesis reported 43 sampled studies across multiple countries not
individually enumerated

Western Pacific region [19]; region of the Americas [18]; African region [12];
South-East Asia region [6]; European region [5]

Australia [15]; United States [15]; India [5]; Canada [4]; United Kingdom [3]
Managers/administrators/policy/IT [40]; doctors/physicians [38]; nurses/
midwives [35]; community/lay health workers [16]; allied health/rehabilita-
tion [10]; trainees/students/preceptors [8]; mental health/counselling [7]
Primary care [20]; mixed [21]; hospital [9]; community [4]; primary

care +district health services + hospital care [1]; outreach [1]

Subnational [22]; national [12]; regional [9]; multiple levels [7]

55 of 55 sources had completed Domain 2 records
Telehealth/telemedicine [22]; tele-education/distance education [12]; mul-
ticomponent digital package [6]; clinical decision-support [3]; Al-enabled
functionality [2]; workforce management/administrative tools [2]; digital
mentoring/supervision [2]; other [1]

Core [43]; major [6]; minor [6]

Clinical support [19]; mixed [17]; education/professional development [12];
management [2]; communication [2]; supervision [2]

Synchronous [23]; hybrid [21]; asynchronous [11]

Routine use [19]; pilot [18]; early implementation/implementation [10];
scale-up [6]; mixed [1]

Service-delivery model [16]; training-led [14]; multicomponent rollout [9];
workflow integration [9]; supervision/mentoring-led [3]; not reported [2];
workforce support/distance professional development [1]; service delivery
plus training [1]

Hub-and-spoke [24]; other [6]; facility-based [6]; national platform [5]; mo-
bile/outreach-linked [4]; distributed network [2]; peer network [1]; mixed
[1]; not reported [1]

Mixed [21]; health service [17]; NGO [7]; university [6]; ministry [3]; hospital
[2]; not reported [1]

Workflow/organizational support [13]; professional development [11]; su-
pervision/support [10]; mixed/indirect retention pathway [10]; direct reten-
tion [5]; job experience [4]; unclear [2]

No [51]; yes [2]; unclear [2]

“lmplementation stakeholders were coded separately from frontline occupational groups where reported; counts are not mutually exclusive.

support, decision confidence, and time saving were the most Redistribution pathways

commonly reported mechanisms.

Collectively, these findings identify potential indirect path-
ways through which digital interventions may influence reten-
tion, including professional connection, learning opportunities,
clinical support, and organizational functioning. However, the
mapped evidence does not establish that changes in these prox-
imal conditions subsequently resulted in improved work-
force stability.

Thirty adverse mechanism entries were identified across 24
studies. These included digital burden, increased workload, frus-
tration or technostress, surveillance, reinforcement of inequal-
ities, and dependence on fragile infrastructure.

Across the evidence, four recurring redistribution pathways
emerged. Labor redistribution occurred when rural workers as-
sumed additional coordination, documentation or technical
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Telehealth/
telemedicine

Tele-education/
distance education

Multicomponent
digital package

Clinical
decision-support

Al-enabled
functionality

Workforce management/
administrative tools

Digital mentoring/
supervision

Other

Tier A Tier B

Intentions to
stay/leave

Observed retention/
workforce stability

20

Number of studies

Tier C Tier D
Proximal workforce Implementation conditions
determinants potentially relevant to retention

Figure 2 Number of studies reporting outcomes in each evidence tier, by primary digital intervention. Studies could contribute to more than one
tier. Tier A comprises observed retention or workforce-stability outcomes; Tier B, intentions to stay or leave; Tier C, proximal workforce
determinants; and Tier D, implementation conditions potentially relevant to retention. Tiers C and D are not retention outcomes in themselves.

Workforce redistribution

Potentially supportive, adverse, mixed or null

Digital inter

Labor redistribution
workload; coordination; documentation; technical tasks

Intentions to Observed retention/

Proximal workforce conditions

Telehealth; tele-education;
mentoring; decision support;

Workflow fit; staffing; training;
funding; governance; infrastructure;

Authority redistribution
local autonomy:; specialist support; oversight

stay or leave
. |~ |~

workforce stability

Workload; professional connection;

learning; Retention in post;

outcome turnover; duration of stay

EHR/HIS; Al organizational support

Dependency redistribution
local capacity; external hubs; platforms; technical support

organizational support

Infrastructure-risk redistribution

connectivity; equipment; maintenance; funding continuity

Figure 3 Hypothesized pathway linking digital interventions to rural workforce retention. Implementation conditions shape how digital interventions
redistribute labor, authority, dependency and infrastructure risk, with potentially supportive, adverse, mixed or null consequences for proximal
workforce conditions, intentions to stay or leave and, ultimately, observed retention or workforce stability. Dashed arrows represent hypothesized
relationships for evaluation, not established direct causal effects. These pathways may unfold over different timescales and are influenced by

context, and complementary non-digital workforce supports.

tasks. Authority redistribution reflected changing relationships
between local autonomy and external expertise through remote
supervision, specialist consultation or digital monitoring.
Dependency redistribution described increasing reliance on spe-
cialist networks, digital platforms or external technical support.
Infrastructure-risk redistribution occurred when limitations in
connectivity, equipment, maintenance, electricity, funding, or
technical support transferred implementation risks to rural facil-
ities and frontline workers. Each redistribution pathway may
have supportive or adverse workforce consequences depending
on its direction, implementation context, and interaction with
organizational conditions; the pathways should not be inter-
preted as demonstrated causal effects on retention (Fig. 3).

Implementation and equity

Implementation coding generated 196 entries. Organizational
readiness was the most frequent category, followed by user and
sociocultural factors, infrastructure, financing, and governance.
Facilitators (82 entries) slightly outnumbered barriers (68
entries), while 46 were mixed. Workflow fit, acceptability, con-
nectivity, staffing, training, equipment, policy support, and re-
current funding were the most frequently reported
implementation conditions. Financing and infrastructure were
predominantly reported as barriers.

Equity and evidence-gap coding vyielded 126 entries.
Frequently identified issues included unintended positive
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consequences, burden shifting, geographical inequities, digital
exclusion, limited long-term follow-up and the absence of direct
retention outcomes. Rurality was inconsistently defined; imple-
mentation detail was often limited and professional groups be-
yond physicians and nurses remained comparatively
underrepresented.

Discussion

Main message

This review shows that the literature on digital health and rural
workforce retention is primarily a literature of retention path-
ways rather than retention effects. Most studies evaluated proxi-
mal workforce or implementation outcomes, whereas direct
measures of retention, turnover or workforce stability were un-
common. Rather than demonstrating whether digital interven-
tions improve retention, the evidence describes how they
reshape the professional, organizational, and technical condi-
tions that influence whether rural health and care workers can
remain, develop, and practice sustainably. These domains oc-
cupy different positions and timescales within a hypothesized
pathway: implementation outcomes may emerge during early
adoption, proximal workforce conditions and intentions may
change over a longer period, and observable effects on turnover
or duration of stay may require several years.

This interpretation is consistent with broader rural workforce
evidence, which conceptualizes retention as the product of
interacting professional, organizational, social, and place-based
conditions rather than isolated interventions [5, 7, 8, 18, 21].
Across the mapped evidence, digital interventions most fre-
quently influenced professional connection, supervision, con-
tinuing education, clinical confidence, workflow integration,
and organizational support. At the same time, they could in-
crease administrative workload, reinforce dependence on exter-
nal expertise or transfer implementation burdens to already
resource-constrained rural services.

The principal contribution of this review is therefore not to es-
tablish the effectiveness of digital interventions for retention,
but to identify the workforce pathways through which digitaliza-
tion may strengthen or weaken rural workforce sustainability.
The redistribution framework developed from the mapped evi-
dence provides a structured way of examining these pathways
by distinguishing changes in labor, authority, dependency, and
infrastructure risk. It represents an interpretive synthesis of re-
curring empirical patterns rather than evidence of causal rela-
tionships or a taxonomy explicitly reported by the primary
studies [11, 17].

Digital health as workforce redistribution

Viewed collectively, the evidence suggests that digital health is
best understood not only as a service-delivery intervention but
also as a process of workforce redistribution. Across diverse set-
tings and intervention types, digital interventions repeatedly al-
tered who performed coordination and documentation work,
how professional authority was shared between rural providers
and specialist services, which dependencies were created

through digital networks and where implementation risks were
ultimately absorbed.

The same intervention could therefore strengthen or under-
mine workforce sustainability depending on how it was imple-
mented. None of the four redistribution pathways is inherently
beneficial or adverse. Labor redistribution may reduce or in-
crease workload; authority redistribution may strengthen clini-
cal confidence or weaken local autonomy; dependency on
specialist networks may reduce professional isolation while cre-
ating reliance on external providers; and digital infrastructure
may expand access while exposing rural services to new forms
of operational vulnerability. The Lynx mHealth program in rural
Zambia improved communication and reporting while simulta-
neously increasing documentation demands for frontline staff,
illustrating labor redistribution [19] In contrast, the ImTeCHO
program in rural India combined digital tools with training, men-
toring, and organizational support, demonstrating that addi-
tional responsibilities need not become burdensome when
implementation is adequately resourced [20]. Teleconsultation
models reshaped professional authority by combining local
decision-making with specialist support [25], while emergency
telehealth models illustrated how increased access to expertise
could also increase dependence on external hubs if local capac-
ity was not strengthened [26]. Infrastructure constraints, includ-
ing unreliable connectivity, limited equipment, and insufficient
technical support, further showed how implementation risks
were frequently transferred to rural facilities rather than man-
aged at system level [27].

These examples illustrate a broader pattern rather than iso-
lated findings. Whether digital interventions contribute to rural
workforce sustainability depends less on technology itself than
on how labor, authority, dependency, and infrastructure risk are
distributed across the health system.

What this study adds

This review extends the literature in three ways. First, it demon-
strates that the evidence base is dominated by proximal work-
force and implementation outcomes rather than direct
measures of retention. Second, it integrates heterogeneous find-
ings through a redistribution perspective that links digital inter-
ventions to changes in labor, authority, dependency, and
infrastructure risk. Third, it provides a structured framework for
evaluating whether digital interventions strengthen rural work-
force sustainability or transfer additional burden and fragility to
rural workers and facilities.

Scoping reviews are designed primarily to map the extent,
characteristics and gaps of an evidence base, but they may also
contribute to conceptual clarification by integrating recurrent
patterns across heterogeneous sources [12, 13] The framework
proposed here should therefore be understood as an interpre-
tive contribution grounded in the mapped evidence rather than
as evidence that digital health improves retention.

Implications for evaluation and policy

Future evaluations should move beyond implementation suc-
cess or service activity alone and specify an explicit retention
pathway before implementation: which workforce condition is
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expected to change, for whom, through which mechanism, over
what timeframe, and with what possible redistribution of labor,
authority, dependency, or infrastructure risk.

Minimum reporting should include the definition of rurality,
cadre-specific effects, intervention intensity, workflow changes,
training and support, infrastructure readiness, governance
arrangements, and responsibility for additional work.
Evaluations should also distinguish the contribution of digital
interventions from complementary organizational or non-digital
supports and examine whether digitalization strengthens local
professional autonomy, increases dependence on external pro-
viders or transfers implementation risk to rural teams.

For policy, digital health should be designed around work-
force sustainability rather than patient reach alone. The mapped
evidence suggests that reducing professional isolation, strength-
ening clinical support, ensuring workflow fit, protecting pro-
fessional autonomy, and providing reliable infrastructure,
adequate resources and sustained organizational support are
plausible conditions through which digital interventions may
contribute to retention. However, these conditions should be
tested prospectively against direct measures of work-
force stability.

Recommendations for future research

Future studies should combine direct measures of workforce
stability with prospective assessment of the mechanisms
through which digital interventions may influence retention.
Vacancy, turnover, and duration of stay remain important [23],
but they should be interpreted alongside workload, professional
isolation, supervision, autonomy, digital competence, infrastruc-
ture reliability, and perceived organizational support [28, 22].

Because retention is shaped by multiple interacting factors,
digital interventions should also be evaluated alongside broader
workforce strategies, including financial incentives, supervision,
continuing professional development, and locally adapted orga-
nizational support.

The limited representation of Al-enabled interventions pre-
cludes conclusions regarding their effects on retention. Future
research should examine whether Al redistributes decision au-
thority, accountability, and surveillance in ways that influence
rural workforce experience [29], while also assessing digital
workload, technical burden, and digital competence as poten-
tial determinants of workforce sustainability [24, 30].

Strengths and limitations

This review followed a prospectively registered protocol, ap-
plied established JBI and PRISMA-ScR guidance and used struc-
tured coding across interventions, outcomes, mechanisms,
implementation conditions, and equity considerations. The
synthesis combined systematic evidence mapping with an in-
terpretive framework explicitly grounded in recurrent empiri-
cal patterns.

Several limitations should be considered. No formal critical
appraisal was undertaken, and the evidence was dominated by
qualitative, mixed-methods, cross-sectional, and implementation-
focused studies. The synthesis therefore identifies potential path-
ways rather than causal effects on retention. Direct retention

measures were uncommon, and heterogeneity precluded quanti-
tative synthesis. Restriction to English, Spanish, and Portuguese
may have introduced language and geographical bias, while ex-
cluding grey literature may have omitted relevant programme
evaluations. The 2015-25 timeframe prioritized contemporary digi-
tal systems but excluded earlier telemedicine evidence. The two
evidence syntheses were interpreted cautiously because of possi-
ble overlap with included studies. Finally, the redistribution frame-
work is interpretive rather than validated, and outcome-tier
counts exclude Luscombe et al. [31], for which no distinct outcome
was coded.

Conclusions

This review shows that the current evidence on digital health
and rural workforce retention is primarily evidence about
retention pathways rather than retention effects. Most studies
evaluated proximal workforce or implementation outcomes,
while direct measures of retention and workforce stability
remained uncommon.

Viewing digital health through a sociotechnical workforce lens
helps explain these findings. Rather than functioning solely as
service-delivery technologies, digital interventions may redis-
tribute labor, authority, dependency, and infrastructure risk
across rural health systems. Whether these redistributions
strengthen or undermine workforce sustainability depends on
how interventions are implemented, resourced, and integrated
into local practice. Digital health should therefore be evaluated
as a sociotechnical workforce intervention. Future research and
policy should move beyond implementation success alone and
examine how digital interventions reshape the conditions that
enable health and care workers to remain, develop, and practice
sustainably in rural and underserved settings.
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Conflicts of interest

Tiago Correia is Editor-in-Chief of the European Journal of
Public Health and had no involvement in the editorial handling
or decision concerning this manuscript. Tomas Zapata,
Sulakshana Nandi, David Novillo-Ortiz, Shirin Kiani, Cathal
Morgan, and Margrieta Langins are staff members of the WHO
Regional Office for Europe. The Instituto de Higiene e Medicina
Tropical, Universidade NOVA de Lisboa, received funding from
the WHO Regional Office for Europe to undertake this work. The
views expressed are those of the authors and do not necessarily
represent the decisions or policies of WHO or the European
Commission. The remaining authors declare no compet-
ing interests.

Funding

This work was commissioned by the WHO Regional Office for
Europe under an Agreement for Performance of Work (APW) for

9202z 1890190 9| U0 158nb Aq £969188// / | BeMO/G/9€/8101u8/qndINa /w02 dNo"OIWSpEI. WOoI) PaPEOjUMO(]


https://academic.oup.com/eurpub/article-lookup/doi/10.1093/eurpub/ckag177#supplementary-data

European Journal of Public Health, 2026, Vol. 36, Issue 5

the development of a technical brief on digital technologies and
health workforce retention in rural and remote areas. The APW
was implemented within a program funded by the European
Commission (DG NEAR). The publication is supported by na-
tional funds through FCT—Fundagao para a Ciéncia e a
Tecnologia, I.P., under the R&D unit Global Health and Tropical
Medicine (UID/04413/2025), and the Associated Laboratory in
Translation and Innovation Towards Global Health REAL (LA/P/
0117/2020). The funders had no role in the interpretation of the
findings or the decision to submit this manuscript for
publication.

Data availability

The study extraction matrix, coding framework, traceability
tables, and analytical datasets supporting the findings of this
study are provided as Supplementary Material.

Key points

* Digital health in rural, remote or underserved settings is
more often evaluated through implementation and proxi-
mal workforce outcomes than through direct observed re-
tention outcomes.

Digital health should be evaluated through workforce re-
distribution pathways as well as direct retention outcomes.
Supportive pathways include supervision, specialist
backup, reduced isolation, continuing education, role con-
fidence, and workflow support.

Adverse redistribution pathways involve labor, authority,
dependency, and infrastructure risk, including workload
transfer, hub dependence, surveillance/control, digital ex-
clusion and fragile infrastructure.

Future evaluations should measure direct workforce sta-
bility while also assessing whose work, autonomy, depen-
dency and risk are changed by digitalization.
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