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Abstract: Occupational therapy workforce research can help determine whether occupational thera-
pists exist in sufficient supply, are equitably distributed, and meet competency standards. Advancing
the value of occupational therapy workforce research requires an understanding of the limitations and
recommendations identified by these investigations. This scoping review and content analysis syn-
thesizes the study limitations and recommendations reported by the occupational therapy research
worldwide. Two independent reviews included 57 papers from the past 25 years. Stated limitations
included: focus on cross-sectional studies with small and convenience samples; participants from
single settings or regions; local markets or preferences not specified; focus on self-reported data and
intentions (rather than behaviors or occurrences); challenges in aggregating or synthesizing findings
from descriptive data; lack of statistical adjustment for testing multiple associations; and the lack
of detailed, up-to-date, and accessible workforce data for continuous monitoring and secondary
research. Stated recommendations included: strengthening routine workforce data collection; de-
veloping longitudinal studies that include interventions (e.g., recruitment or retention packages);
developing context-sensitive comparisons; studying the impact on ultimate outcomes; promoting
nation-wide, coordinated workforce plans and requirements; and fostering international coalitions
for workforce research and developments at scale. These study limitations and recommendations
reported by the literature must be considered in the design of a local and global occupational therapy
workforce research agenda.

Keywords: health workforce; health personnel; human resources for health; occupational therapists;
rehabilitation; review

1. Introduction

The health workforce is one of the building blocks of health systems; workforce
strength is essential for an effective and equitable coverage of population health needs [1,2].
Health workforce research can provide the evidence base to inform and evaluate population-
centered workforce policies as well as workforce development practices [3–5]. Health
workforce research can identify supply shortages, either current or forecasted, investigate
inequitable human resources distributions, and study the impact of workforce policies,
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management, and regulations on human resources recruitment, retention, resilience, and
performance [1,3,4,6].

Occupational therapists are health professionals that meet health, rehabilitation, and
occupational needs of individuals experiencing a range of health conditions and disabili-
ties [7,8]. To fulfill their professional role for health and wellbeing, occupational therapists
need to be in sufficient supply, equitably distributed, motivated, and meet key competency
standards [7]. However, the occupational therapy workforce worldwide has not been
investigated regarding its scope and limitations.

Toward informing on a global strategy for the occupational therapy workforce re-
search, the World Federation of Occupational Therapists (WFOT) initiated a multi-pronged
scoping review to map the occupational therapy workforce research worldwide [9]. Find-
ings published in the first paper focused on quantitative trends included a minimal yearly
growth in publications (i.e., 14 years for an additional yearly publication), a small fraction of
papers focused on low- and middle-income countries (LMICs), a majority of cross-sectional
and exploratory studies with standardized instruments or inferential statistics often unused,
and a minority of papers (25–30%) with funding support and more advanced study meth-
ods [10]. In the second paper, the type of findings generated by the occupational therapy
workforce research worldwide were synthesized, and no substantiative trends emerged
apart from a focus on attractiveness and retention in Australia and on supply and demand
in the US [11]. Overall, research programs were nearly absent and other contemporary
health workforce research topics or approaches were under-addressed (e.g., racial/ethnic
representation) or not addressed at all (e.g., task sharing and situational analyses) [11].
Here, in the last paper from this project, we aim to synthesize the limitations and future
recommendations that were reported in the occupational therapy workforce research. The
study addressed questions regarding what type of study and data limitations and recom-
mendations are reported by the occupational therapy workforce research. Altogether, these
results will help inform a consultative process on global directions for occupational therapy
workforce research.

2. Materials and Methods

We developed a scoping review, which tackles exploratory research questions on
broad or complex topics toward identifying key concepts, research methods, type of
evidence, and/or gaps in a research field [12–15]. We followed the Arksey & O’Malley’s
framework [12,13,16] and the Joanna Briggs Institute’s guidelines for conducting scoping
reviews [17]. The scoping review protocol has been peer-reviewed and published [9].

2.1. Searches

Medline/PubMed, Web of Science, Scopus, CINAHL, PDQ-Evidence, and OTseeker
were scientific databases systematically searched; a full search strategy for PubMed database
was detailed in the study protocol [9] and guided the searches in the other databases. The
search strategy was appraised against the Peer Review of Electronic Search Strategies
guidelines [18] and was conducted in June 2021. The Supplementary Material provides the
detailed search strategies for each database.

Official, research-based reports were also searched through keyword searches and
identified through international institutional websites: World Health Organization; Health
Workforce Research (European Public Health Association); WFOT; and regional organi-
zations of occupational therapist associations. Finally, snowballing (e.g., reference lists of
included papers) and key informants (i.e., representatives of WFOT member organizations)
were used to find any additional references, after being supplied with a preliminary list
of inclusions. Although the database searches were run in June 2021, the iterative snow-
balling searches and the key-informant recommendations enabled the inclusion of papers
published in the first quarter of 2022.
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2.2. Eligibility

Inclusion criteria included occupational therapy workforce research fitting at least
one category of workforce research defined in the study protocol (see Table 1) [9]. These
inclusion categories were informed by a WFOT position statement [7], a review of the
rehabilitation workforce literature [19], the global strategy on the health workforce [2], and
a reader of research on the human resources for health [3].

Table 1. Inclusion categories for the major topics of workforce research included, synthesized from
the review protocol.

Inclusion
Category Category Type

1 Workforce supply (e.g., supply of practicing therapists or mapping their profile)

2 Workforce production (e.g., graduates supply or entry-level requirements)

3 Workforce needs, demands, or supply-need/demand shortages; forecasts

4 Employment trends (e.g., (un)employment patterns, unfilled vacancies)

5 Workforce distribution (e.g., per geographies, practice area, public vs.
private sectors)

6 Geographical mobility (e.g., (e/im) migration; internationally trained workers)

7 Attractiveness and retention (e.g., salaries, incentives, job satisfaction, intention
to leave the profession, recruitment determinants)

8
Staff management and performance (e.g., human resources management,

workload management, recruitment practices from managers, staffing and
scheduling, burnout associated to performance or productivity)

9 Regulation and licensing (e.g., continuing education requirements, task shifting,
evaluating the impact of licensing or regulatory changes)

10 Systems-based or systematic analysis of workforce policies

Exclusion criteria refer to studies on the education of occupational therapists from a
curriculum or pedagogical perspective and occupational health studies. Methodologically,
we included quantitative, qualitative, or mixed-methods research, case studies, and system-
atic reviews published in peer-reviewed journals or in official institutional venues. Papers
on the occupational therapy workforce or with occupational therapists as participants
were included, even if other workers were included, but the papers needed to provide
comparative or stratified results for occupational therapists. No language restrictions were
applied, [9] yet only papers reported in English (or cumulatively in English and other
language for journals publishing articles in more than one language) were identified. Exclu-
sions were editorials, commentaries, letters, posters, study protocols, databases, or papers
without a study question, replicable methods, or interpretation from the results.

Two independent reviewers (T.S.J. and K.M.) conducted titles and abstracts screening
and full-text reviews, after an 80% or greater agreement in pilot tests on at least 5% of the
references. Up to two discussion rounds among the reviewers were used for consensus on
the eligibility decisions. No limits on geographic areas or timing of publication were used;
yet a posteriori, as planned in the protocol [9], we applied a temporal cut-off determined
by the research team at a saturation level. Hence, we only analyzed papers published in
the last 25 years.

2.3. Data Extraction

We extracted the methodological features (e.g., study design, participants), geographic
areas, settings, and key findings. A custom-built data extraction table was used for this
process, including for extracting text quotations on (1) the stated limitations of the data
or of the studies, and (2) the stated recommendations for workforce policies, practices, or
future research. After a pilot test with 10% of the included references, one experienced
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reviewer (T.S.J.) extracted the information, fully verified by another research author (either
K.M., S.K., or S.B.). Any disagreements among reviewers, especially involving adding other
reported recommendations or limitations, were resolved through consensus, with no need
to engage a third reviewer. Quality appraisals were not performed as common in scoping
reviews [20,21].

2.4. Data Synthesis

We synthesized the stated limitations and reported recommendations from the lit-
erature based on a conventional content analysis [22], here inductive in nature, i.e., with
categories emerging from the findings. The leading author (T.S.J.) performed the draft
synthesis, iteratively edited by all other research authors. The order of categories, for either
the stated limitations or reported recommendations, reflects the frequency of citation.

3. Results

Figure 1 provides the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flowchart of this review. From 1226 unique references identified, 57 papers
were included after the temporal cut-off, i.e., published in the last 25 years. We synthesized
below the types of (1) study and data limitations, and of (2) research recommendations.
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3.1. Study and Data Limitations
3.1.1. Cross-Sectional Studies with Convenience and Small Samples

This category was addressed by 19 papers. Convenience and small samples, in
addition to low response rates, were frequently reported as a limitation, and affect the
representativeness of the study population and, thereby, the validity and generalizability
of the findings [23–33]. In turn, small sample sizes were also reported to affect the sta-
tistical power [30–32,34–36]. Convenience samples with self-engaged participants, hence
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motivated to participate in a survey, can also result in skewed findings [37]. Main reliance
on snowballing procedures for participant identification [38], a selective experts’ engage-
ment [39], and uneven distribution of participants by stakeholder type [40] or regions
addressed [41] were also reported to affect the representativeness of the samples and the
findings. Apart from cross-sectional studies, the single pilot trial included used a small
sample of six occupational therapy students [34].

3.1.2. Lack of Detailed, Up-to-Date, or Accessible Workforce Data

This category was addressed by seven papers. Lack of detailed workforce data was
frequently identified. A secondary analysis of the occupational therapy workforce in South
Africa was hampered by the lack of workforce data at multiple levels: e.g., employment by
societal sectors (e.g., private, public, or non-governmental entities), practice sector (e.g.,
health, education, labor, or social development), practice areas (e.g., mental health), and
identification of those not in practice due to unemployment, death, or retirement [42].
Other studies also identified a lack of detailed workforce data, especially for internation-
ally trained occupational therapists [42–44]. Even when partly available, occupational
therapy workforce data can be scattered across too many, unmerged data sources (e.g.,
from registration or licensure bodies, immigration agencies, population-level statistics, or
sector-specific employment databases), creating difficulties in accessing, integrating, and
readily comparing the information [42,43]. National workforce data is also sometimes
non-comparable, collected by different methods by local structures [45] or by state licensure
bodies that do not gather or report the same data on the same timelines [43,46]. Across
nations, occupational therapy workforce data can be unavailable or inaccessible; although
the WFOT regularly collects occupational therapy workforce data through the input of
their member organizations, many are unable to provide or collect the data elements
requested [47].

3.1.3. Lack of Longitudinal Studies

This category was addressed by seven papers. A systematic review regarding the
value of continuing professional development for recruitment or retention reported that
the literature did not contain longitudinal studies and was limited to cross-sectional,
exploratory, and descriptive survey designs [32]. Cross-sectional studies included reports
that the nature of the study, even when coupled with advanced statistics, could not establish
causal relationships or confirm the directionality of the associations [48–52]. Memory bias
was another problem reported by cross-sectional studies, for example, for the measurement
of attitudes before and after a program intervention [52] and conducting a retrospective
evaluation of why providers left rural practice [53].

3.1.4. Lack of Accounting for Local Market Needs and Dynamics

This category was addressed by six papers. A forecasting model assumed that the
number of those entering or leaving occupational therapy is stable over time for all ge-
ographic areas, disregarding reasons for choosing or leaving the profession which may
change over time; such changes may occur as the result of local market drivers and broader
economic or policy changes [54]. Similarly, a US study regarding wage differentials among
occupational therapists used aggregated data at the state level, not capturing local mar-
ket dynamics [49]. Country-wide supply-need estimates were found to not account for
patterns of supply and demand in local markets [55]. A prediction of workforce needs
for scaling up rehabilitation services in Saudi Arabia recognized that using staff ratios
from countries with highly developed services as benchmarks implied adaptation to the
local context [56]. Finally, a multivariate regression model explained a mere 13% of all
variance in the establishment of new occupational therapy positions across municipalities
in Norway; factors such as the municipal economy, changing populations, or political
roadmaps not considered in the analysis may also impact the variance [24].
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3.1.5. Participants from Single Contexts Impeding Generalizability or Sub-Group Analyses

This category was addressed by six papers. The studies had a focus or participants
from a single context, such as a specific healthcare setting, an educational institution, a
region, or sector (e.g., public versus private practices) [29–31,36,52,54]. This limitation
affects the generalizability of the findings, as well as impedes sub-group analyses. For
example, a study in the UK of strategies to recruit occupational therapists included man-
agers only from public services, impeding generalization to the private sector or sub-group
analyses [54]. As another example, a study of final-year occupational therapy students
of a regional university in Australia focused on the willingness to practice in a rural area
following participation in the educational program; such results are likely, program- or
context-specific and not generalizable [52].

3.1.6. Focus on Intentions and Self-Reports, Rather Than Behaviors or Occurrences

This category of limitations was addressed by four papers. A study on workforce
retention acknowledged that reported intentions to leave were not the same as leaving
practices [55]. A study on continuous professional development noted that perception or
intentions to develop continuous professional development behaviors did not necessarily
predict the adoption of such behaviors [56]. A survey study with similar limitations
reported a focus on employment issues as self-reports, not as occurrences [24]. Finally,
a study of occupational therapists’ perceptions of leadership styles reported that social
desirability could play a role in the self-reported responses [29].

3.1.7. Drawbacks of Comparisons of Multiple Professions

This category was addressed by three papers. Studies across multiple professions may
lack interpretation, discussion of findings, or limitations that are specific to the occupational
therapy workforce or its research [57,58], or may not clearly differentiate between therapists
and therapy assistants [59].

3.1.8. Challenges in Aggregating or Synthesizing Findings

This category was addressed by two papers. Findings of systematic reviews highlight
difficulties with aggregating or comparing results of workforce research [32,60]. The
literature was essentially descriptive with a lack of definition of variables impeding direct
comparisons across studies [32]. Furthermore, the lack of working definitions for key terms
under study, such as rurality, added to the complexity of knowledge synthesis [60]. In the
conduct of the reviews, only one reviewer (a master’s student) was involved and worked
under time constraints [32].

3.1.9. Lack of Currency of Findings

This category of limitations was addressed by one paper. A study comparing continu-
ing education requirements for licensure renewal across states acknowledged that findings
may quickly become outdated because regulatory bodies continually modify and update
requirements [39].

3.1.10. Lack of Statistical Adjustment for the Testing of Multiple Associations

This category was addressed by one paper. One cross-sectional survey study acknowl-
edged that the statistical analyses were not adjusted for the multiple associations tested
(e.g., did not use Bonferroni correction), which leads to risks of false positives, i.e., type 1
error [51].

3.2. Research Recommendations
3.2.1. Developing Context-Sensitive Comparisons: Across Professions, Geographies, and
through Sub-Group Analyses

Recommendations for this category came from 10 papers. Workforce issues (e.g.,
supply, retention, compensation) might not be equal across countries and health professions,
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as well as within the same profession and country for rural and urban areas, across practice
areas or settings, across regions of a country, and across strata of the occupational therapy
workforce [36,41,49,61–65]. For instance, data on job satisfaction or career attraction for
occupational therapists can be more relevant (e.g., reveal non-normative trends) when
compared with that of other professions for the same context [36,65]. Further measuring,
tracking, and regularly reporting on the extent of representation of diverse races/ethnicities
is also recommended, and these results can encourage professional organizations, states,
and individual institutions to make greater efforts to increase representation [42,64]. Studies
using international standards or external benchmarks (e.g., on staff ratios) might develop
research-based activities to adapt them to the local context and service delivery models or
use proxy external comparators as benchmarks [66].

3.2.2. Developing Longitudinal Studies That Include Interventions

Recommendations for this category came from seven papers. To overcome an over
reliance on cross-sectional study designs and to help confirm the causality of the hy-
pothesis raised by cross-sectional studies, more longitudinal research designs should be
used [50,63,67]. Cohort study designs could monitor the workforce data for underserved
areas [63] and also apply to trajectories over time, such as measuring how willingness for
rural practice evolves with students through their occupational therapy education [52].
While retention issues were frequently addressed by cross-sectional studies, future work
should focus on the design and evaluation of targeted programs or interventions to en-
hance retention determinants (e.g., job satisfaction, wellbeing, continuous development)
and examine longitudinal effects on retention [31]. Studies using interrupted time series
recommended follow-ups to understand changes in employment data patterns over longer
periods of time and not only immediately after a critical event [68]. Pilot experiments
of programs or interventions to increase recruitment or retention in underserved areas
might also occur, and be followed by more solid experimental designs (e.g., with larger
participant numbers, across multiple sites, with control groups, etc.) [34].

3.2.3. Strengthening Routine Workforce Data Collection

Recommendations for this category came from six papers. If current and sufficiently
detailed, workforce data collected by licensing and registration bodies or governmental
agencies are preferred over incomplete information provided by professional associations
with membership that is not mandatory [46,69]. Routine, comprehensive workforce data
collection helps to monitor trends longitudinally [38,46,70], for a proactive rather than
reactive response to workforce changes [46,71], and to provide a more solid determination
of future shortages/surpluses [46,71,72].

3.2.4. Studying the Impact on Ultimate Outcomes

Recommendations for this category came from five papers. In studies that analyze
changes in employment trends, it is important to study whether any workforce reduc-
tions create efficiency improvements (e.g., reduce unneeded service utilization) or result
in impeded population access to needed services or poor client outcomes [49,68,73]. New
workforce tools (e.g., ePortfolio for continuous professional education) need to be evaluated
not only in terms of their implementation but also in relation to the outcomes generated
by the tools, for example, the impact or improvements in clinical practices secondary to
continuous professional development behaviors [56]. Similarly, the evaluation of compe-
tency standards needs to address how the tools assist clinicians in their everyday clinical
practice, not merely evaluate the development and implementation of the standards [39].

3.2.5. Studying Evolving Demand in New Areas of Practice

Recommendations for this category came from five papers. As the demand for occupa-
tional therapists evolves, innovations in service delivery, payment reforms, and other health
system-level factors might be considered for determining workforce requirements [46,71,74].
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Policy changes, such as direct access to occupational therapy and demand from new settings
of practice (e.g., primary care, community settings, health clubs, and senior centers), also
might be considered in quantifying demand for the occupational therapy profession [72].
Research might assist in defining the role of occupational therapists in novel areas of prac-
tice. In addition, the acquisition of new roles (e.g., primary care practices) requires research
to determine the necessary supporting regulations and financing arrangements [28].

3.2.6. Promoting National Workforce Plans and Requirements

Recommendations for this category came from five papers. National occupational
therapy workforce research needs to identify and seek solutions to overcome inequitable
distributions of occupational therapists within a country, either per location (e.g., rural
areas) or practice area (e.g., mental health). Development of clear staffing norms (e.g.,
minimum–maximum ranges) could provide a range of benchmarks that might assist with
flexible implementation [42]. For retention in areas or geographies identified as under-
served, national plans need to be developed and tested. These can go beyond solutions such
as requiring community service to increase posts available in the public sector, reversing
possible push factors (e.g., poor supervision or continuous education resources [42], lack of
reimbursement for travel and telehealth [27]), and strengthening pull factors (e.g., positive
fieldwork experiences, [63] recognising rural practice as a specialist field [27]). Similarly,
national bodies could administer projects aiming to include occupational therapists in rural
positions and build common competence-building projects, especially for therapists not
employed in densely populated areas [24]. Task shifting to community health workers or
other lower-level cadres in lower income countries can also extend access to services to the
rural underserved population, provided these options are tested and that adequate super-
vision is in place [42]. Finally, workforce research should inform the work of regulatory
bodies whose guidelines (e.g., for continuing education requirements) might be informed
by an evidence base, not arbitrary or merely expert-based determination [75].

3.2.7. Fostering International Coalitions for Workforce Research and Developments at Scale

Recommendations for this category came from two papers. Studies might be able
to identify and replicate effective models of international cooperation and partnership
on the training and education of occupational therapists for LMICs, including through
inter-LMICs collaboration to increase training and education capacity for the scale-up of
the occupational therapy workforce [69]. Cooperation between LMICs and developed
countries also needs to be achieved to clarify the requirements to comprehensively inform
those who may intend to practice internationally [76].

4. Discussion

The results of this scoping review synthesize the stated study limitations and rec-
ommended research reported by the occupational therapy workforce research, i.e., the
57 studies included in this scoping review. The limitations included a focus on cross-
sectional studies with small and convenience samples; the use of participants from single
settings or regions; a focus on self-reported data or information describing intentions rather
than occurrences; the lack of statistical adjustment for testing multiple associations; and the
lack of detailed, up-to-date, and accessible workforce data, to name a few. In turn, recom-
mendations focused on developing longitudinal studies that include interventions (e.g.,
on recruitment or retention programs); strengthening routine workforce data collection;
developing context-sensitive comparisons and sub-group analyses; studying the impact on
ultimate outcomes; studying the evolving demand on new areas of practice; promoting
national workforce plans and requirements; and fostering international coalitions for work-
force research and developments at scale. This information can be used to guide the design
of a WFOT-sponsored global strategy for the occupational therapy workforce research.

Not strangely, some of the reported recommendations directly address stated lim-
itations. For instance, the recommendation on the further use of longitudinal designs,
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including on testing interventions or programs (e.g., recruitment and retention packages for
underserved areas), resonates with an overreliance on cross-sectional designs and the lack
of longitudinal studies, either observational or experimental. Similarly, the strengthening
of routine workforce data collection can help address the lack of detailed, up-to-date, and
accessible workforce data for immediate use in secondary research and longitudinal study
designs. Having workforce research participants that are representative of the health work-
force studied and of the population served by them is key for the generalizability of the
findings and for a population-centered workforce research, policy, and planning [3,4,19].

While strengthening the collection of routine occupational therapy workforce data
can be one potential leverage point for advancing the occupational therapy workforce
research [19], doing so can be challenging without planned, concerted steps. Occupational
therapists work across a multitude of societal sectors and employer types (e.g., health,
social, educational, municipalities, non-governmental agencies), in varying practice areas
including in new and emerging roles (e.g., primary care), with some countries relying on
internationally-trained occupational therapists to meet internal demand [24,42–45,77,78].
When available, occupational therapy workforce data is scattered across too many, un-
merged sector-based databases—with varying requirements, methods, and timings, even
for data within the same sector [42,43,45,75]. Without a unified source of complete, cur-
rent, and reliable workforce data, workforce research would be incomplete with strong
limitations in interpretation and generalization of the findings. Workforce data from pro-
fessional registration or licensing bodies can be a way to overcome the difficulties to track
the occupational therapy workforce data [42,43,79]. However, using data from professional
licensing bodies requires that these bodies (and broadly professional regulation) exist in the
jurisdiction, have the means and framework to collect, update, and maintain the needed
workforce data, and that the data requirements and collection methods are coordinated
within a country and internationally [75].

National, coordinated plans, requirements, and activities can help harmonize work-
force data collection across regional jurisdictions and establish benchmarks—albeit flexible—
for the monitoring and promotion of equity in the distribution of occupational therapists.
National plans can also promote (e.g., fund) the study and implementation of context-
sensitive recruitment and retention programs targeting the underserved areas [80], as the
funding rate for occupational therapy workforce research has been substandard [10]. Fur-
thermore, national programs can provide the infrastructure and the scale for the continuous
development and other activities on pull factors for occupational therapists working in
underserved areas or smaller services; these can be a way to compensate for market inequal-
ities and promote equity in population access for the occupational therapy workforce [24].
Overall, the national workforce research and development plans would need to target the
occupational therapy workforce (i.e., with profession-specific components, data disaggre-
gated by profession), even when part of broader rehabilitation, allied health, or health
workforce plan and research. The literature reviewed here highlighted recommendations
for cross-geography and cross-professional comparisons as one means to identify dispari-
ties but also identified disadvantages when data and implications are not disaggregated by
profession type [57–59].

Finally, international coalitions are needed to underpin concerted occupational ther-
apy workforce developments. While relevant across countries of varying income levels,
international cooperation seems especially required for the scale-up of occupational therapy
education and for workforce development in LMICs [69] and possibly in other countries
where the occupational therapy profession and workforce seem under-developed (e.g., in
Italy the proportion of occupational therapists per physical therapists is 2–98% when, for ex-
ample, Israel nearly has a 50–50% distribution [81]). Cooperation can occur through LMICs
within a region for scale and mutual learning, through the involvement of institutions and
experts from higher-income countries, and both at the same time [82,83]. For example,
the USAID funded the “SUDA project” (co-led by the World Confederation of Physical
Therapists and Humanity and Inclusion) which implemented a capacity-building project in
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three French-speaking Sub-Saharan African countries; the project used international-level
expertise to bolster professional associations, create resources sharing among stakeholders,
and improved physical therapist educational standards in these countries [84,85]. Research
and developments on strengthening associations and regulation for other professions also
have been ramped up [86–89]. We are unaware of similar, externally funded workforce
research and development projects for the occupational therapy field.

Study Limitations

This scoping review synthesized the study limitations and recommendations as re-
ported by the reviewed literature; therefore, they do not reflect a methodological appraisal
of the included studies. Hence, the limitations and recommendations reported here are
not necessarily exhaustive or examined beyond the peer-reviewed process that led to the
studies’ publication. Similarly, although we provide the number of papers addressing
each type of study limitation (e.g., on the lack of statistical adjustment for the multiple
associations tested), these numbers reflect the frequency of reporting of these limitations,
not necessarily the frequency of their occurrence. Occurrence is possibly under-reported;
hence, the results might be understood especially by the type and range of study limitations
and recommendations and not necessarily by the frequency of their report. To overcome
these limitations, we plan to convene an interdisciplinary, interprofessional panel of health
workforce experts, representatives of different geographies, to collectively analyze the
strengths, weaknesses, and proposed directions for the occupational therapy research
worldwide based on these findings, a quantitative map (e.g., study methods, geographies,
funding rates) of the literature [10], and qualitative analyses of the findings type [11], which
referred to the three types of results from this scoping review project. Methodologically, we
applied a temporal cut-off to restrict the study to the literature published in the last 25 years;
therefore, the results of the review do not include data for older papers. Furthermore, the
second data-extractor role was performed by three different researchers, a practice which
can add bias. Finally, the database searches were only run in June 2021; hence, references
published beyond this point in time were included only if identified though the iterative
snowballing process and key-informant recommendations.

5. Conclusions

These results of this large-spectrum scoping review specifically address the reported
study limitations and recommended research of the occupational therapy workforce re-
search. Results suggest the need to strengthen routine workforce data collection and move
beyond cross-sectional studies toward embracing longitudinal and experimental studies
(e.g., that address occurrences beyond intentions, including ultimate outcomes, and test
recruitment and retention packages for underserved areas). These may be complemented
by national plans and international coalitions, with frameworks, coordination, and a scale
for studying and developing a sizeable, equitably distributed, and competent occupational
therapy workforce that meets local and global population needs. Using the limitations
and recommendations here identified, the WFOT is planning to develop a stakeholders
consultation process toward identifying and refining global strategic directions for advanc-
ing the occupational therapy workforce research and development worldwide. The wide
endorsement and implementation of these strategies might strengthen the profession’s
ability to equitably meet the population health, rehabilitation, and occupational needs.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/ijerph19127327/s1, Detailed search strategies for each database.

https://www.mdpi.com/article/10.3390/ijerph19127327/s1
https://www.mdpi.com/article/10.3390/ijerph19127327/s1


Int. J. Environ. Res. Public Health 2022, 19, 7327 11 of 14

Author Contributions: Conceptualization, T.S.J., C.v.Z. and R.L.; methodology, T.S.J., K.M., C.v.Z.,
S.B., S.K. and R.L.; formal analysis, T.S.J.; resources, T.S.J. and C.v.Z.; data curation, T.S.J. and
K.M.; writing—original draft preparation, T.S.J.; writing—review and editing, K.M., C.v.Z., S.B.,
S.K. and R.L.; supervision, T.S.J.; project administration T.S.J., C.v.Z., R.L. and World Federation of
Occupational Therapists. All authors have read and agreed to the published version of the manuscript.

Funding: T.S.J.: OTD, completed this work under an Advanced Rehabilitation Research Training
grant from the National Institute on Disability, Independent Living, and Rehabilitation Research (NI-
DILRR grant number: 90ARHF0003). NIDILRR is a center within the Administration for Community
Living (ACL), Department of Health and Human Services (HHS). The contents of this publication
do not necessarily represent the policy of NIDILRR, ACL, or HHS, and you should not assume
endorsement by the US Federal Government.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: This study used published data.

Acknowledgments: The authors wish to thank the World Federation of Occupational Therapists
delegates and other member organization representatives that suggested papers for inclusion in this
scoping review. The listing of the 105 member organisations can be accessed at https://wfot.org/
membership/member-organisations (accessed on 22 April 2022).

Conflicts of Interest: C.v.Z. and R.L. work for the World Federation of Occupational Therapists.
Otherwise, the authors declare no conflict of interest. The funder had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the
decision to publish the results.

References
1. Campbell, J.; Buchan, J.; Cometto, G.; David, B.; Dussault, G.; Fogstad, H.; Fronteira, I.; Lozano, R.; Nyonator, F.; Pablos-Méndez,

A.; et al. Human resources for health and universal health coverage: Fostering equity and effective coverage. Bull. World Health
Organ. 2013, 91, 853–863. [CrossRef] [PubMed]

2. World Health Organization. Global Strategy on Human Resources for Health: Workforce 2030; World Health Organization: Geneva,
Switzerland, 2016.

3. George, A.S.; Campbell, J.; Ghaffar, A. Advancing the science behind human resources for health: Highlights from the Health
Policy and Systems Research Reader on Human Resources for Health. Health Res. Policy Syst. 2018, 16, 80. [CrossRef] [PubMed]

4. Kuhlmann, E.; Batenburg, R.; Wismar, M.; Dussault, G.; Maier, C.B.; Glinos, I.A.; Azzopardi-Muscat, N.; Bond, C.; Burau, V.;
Correia, T.; et al. A call for action to establish a research agenda for building a future health workforce in Europe. Health Res.
Policy Syst. 2018, 16, 52. [CrossRef] [PubMed]

5. Buchan, J.; Campbell, J.; McCarthy, C. Research to support evidence-informed decisions on optimizing the contributions of
nursing and midwifery workforces. Hum. Resour. Health 2020, 18, 23. [CrossRef] [PubMed]

6. Campbell, J. Towards universal health coverage: A health workforce fit for purpose and practice. Bull. World Health Organ. 2013,
91, 887–888. [CrossRef] [PubMed]

7. World Federation of Occupational Therapists. Occupational Therapy Human Resources-Policies, Planning, and Research; World Health
Organization: Geneva, Switzerland, 2021.

8. World Federation of Occupational Therapists. Defintions of Occupational Therapy from Member Organizations; World Health
Organization: Geneva, Switzerland, 2013.

9. Jesus, T.S.; von Zweck, C.; Mani, K.; Kamalakannan, S.; Bhattacharjya, S.; Ledgerd, R. Mapping the occupational therapy
workforce research worldwide: Study protocol for a scoping review. Work 2021, 70, 677–686. [CrossRef]

10. Jesus, T.; Mani, K.; von Zweck, C.; Bhattacharjya, S.; Kamalakannan, S.; Ledgerd, R. WFOT, The global status of occupational
therapy workforce research worldwide: Scoping review. Am. J. Occup. Ther. Off. Publ. Am. Occup. Ther. Assoc. 2022. Under Review.

11. Jesus, T.; Mani, K.; von Zweck, C.; Kamalakannan, S.; Bhattacharjya, S.; Ledgerd, R.; WFOT. Types of findings generated by the
occupational therapy workforce research worldwide: Scoping review and content analysis. Int. J. Env. Res. Public Health 2022.
Under review. [CrossRef]

12. Levac, D.; Colquhoun, H.; O’Brien, K.K. Scoping studies: Advancing the methodology. Implement. Sci. IS 2010, 5, 69. [CrossRef]
13. Colquhoun, H.L.; Levac, D.; O’Brien, K.K.; Straus, S.; Tricco, A.C.; Perrier, L.; Kastner, M.; Moher, D. Scoping reviews: Time for

clarity in definition, methods, and reporting. J. Clin. Epidemiol. 2014, 67, 1291–1294. [CrossRef]
14. Tricco, A.C.; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.J.; Horsley, T.; Weeks, L.; et al.

PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467–473.
[CrossRef] [PubMed]

https://wfot.org/membership/member-organisations
https://wfot.org/membership/member-organisations
http://doi.org/10.2471/BLT.13.118729
http://www.ncbi.nlm.nih.gov/pubmed/24347710
http://doi.org/10.1186/s12961-018-0346-5
http://www.ncbi.nlm.nih.gov/pubmed/30103778
http://doi.org/10.1186/s12961-018-0333-x
http://www.ncbi.nlm.nih.gov/pubmed/29925432
http://doi.org/10.1186/s12960-020-0459-0
http://www.ncbi.nlm.nih.gov/pubmed/32197652
http://doi.org/10.2471/BLT.13.126698
http://www.ncbi.nlm.nih.gov/pubmed/24347716
http://doi.org/10.3233/WOR-210777
http://doi.org/10.3390/ijerph19095307
http://doi.org/10.1186/1748-5908-5-69
http://doi.org/10.1016/j.jclinepi.2014.03.013
http://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033


Int. J. Environ. Res. Public Health 2022, 19, 7327 12 of 14

15. Peters, M.D.J.; Marnie, C.; Tricco, A.C.; Pollock, D.; Munn, Z.; Alexander, L.; McInerney, P.; Godfrey, C.M.; Khalil, H. Updated
methodological guidance for the conduct of scoping reviews. JBI Evid. Implement. 2021, 19, 3–10. [CrossRef] [PubMed]

16. Daudt, H.M.; van Mossel, C.; Scott, S.J. Enhancing the scoping study methodology: A large, inter-professional team’s experience
with Arksey and O’Malley’s framework. BMC Med. Res. Methodol. 2013, 13, 48. [CrossRef] [PubMed]

17. Peters, M.D.J.; Marnie, C.; Tricco, A.C.; Pollock, D.; Munn, Z.; Alexander, L.; McInerney, P.; Godfrey, C.M.; Khalil, H. Updated
methodological guidance for the conduct of scoping reviews. JBI Evid. Synth. 2020, 18, 2119–2126. [CrossRef]

18. McGowan, J.; Sampson, M.; Salzwedel, D.M.; Cogo, E.; Foerster, V.; Lefebvre, C. PRESS Peer Review of Electronic Search
Strategies: 2015 Guideline Statement. J. Clin. Epidemiol. 2016, 75, 40–46. [CrossRef]

19. Jesus, T.S.; Landry, M.D.; Dussault, G.; Fronteira, I. Human resources for health (and rehabilitation): Six Rehab-Workforce
Challenges for the century. Hum. Resour Health 2017, 15, 1–12. [CrossRef]

20. Colquhoun, H.L.; Jesus, T.S.; O’Brien, K.K.; Tricco, A.C.; Chui, A.; Zarin, W.; Lillie, E.; Hitzig, S.L.; Seaton, S.; Engel, L.; et al.
Scoping Review on Rehabilitation Scoping Reviews. Arch. Phys. Med. Rehabil. 2020, 101, 1462–1469. [CrossRef]

21. Peters, M.D.; Godfrey, C.M.; Khalil, H.; McInerney, P.; Parker, D.; Soares, C.B. Guidance for conducting systematic scoping
reviews. Int. J. Evid. Based Healthc. 2015, 13, 141–146. [CrossRef]

22. Hsieh, H.F.; Shannon, S.E. Three approaches to qualitative content analysis. Qual. Health Res. 2005, 15, 1277–1288. [CrossRef]
23. McBain, R.K.; Kareddy, V.; Cantor, J.H.; Stein, B.D.; Yu, H. Systematic Review: United States Workforce for Autism-Related Child

Healthcare Services. J. Ame. Acad Child Psychiatry 2020, 59, 113–139. [CrossRef]
24. Maass, R.; Bonsaksen, T.; Gramstad, A.; Sveen, U.; Stigen, L.; Arntzen, C.; Horghagen, S. Factors Associated with the Establishment

of New Occupational Therapist Positions in Norwegian Municipalities after the Coordination Reform. Health Serv. Insights 2021,
14, 1178632921994908. [CrossRef] [PubMed]

25. White, E. Continuing professional development: The impact of the College of Occupational Therapists’ standard on dedicated
time. Br. J. Occup. Ther. 2005, 68, 196–201. [CrossRef]

26. Porter, S.; Lexén, A. Swedish occupational therapists’ considerations for leaving their profession: Outcomes from a national
survey. Scand. J. Occup. Ther. 2022, 29, 79–88. [CrossRef] [PubMed]

27. Merritt, J.; Perkins, D.; Boreland, F. Regional and remote occupational therapy: A preliminary exploration of private occupational
therapy practice. Aust. Occup. Ther. J. 2013, 60, 276–287. [CrossRef] [PubMed]

28. Josi, R.; De Pietro, C. Skill mix in Swiss primary care group practices-a nationwide online survey. BMC Fam. Pract. 2019, 20, 39.
[CrossRef]

29. Hitch, D.; Lhuede, K.; Giles, S.; Low, R.; Cranwell, K.; Stefaniak, R. Perceptions of leadership styles in occupational therapy
practice. Lead Health Serv. 2020, 33, 295–306. [CrossRef]

30. Nelson, H.; Giles, S.; McInnes, H.; Hitch, D. Occupational therapists’ experiences of career progression following promotion.
Aust. Occup. Ther. J. 2015, 62, 401–409. [CrossRef]

31. Scanlan, J.N.; Still, M. Job satisfaction, burnout and turnover intention in occupational therapists working in mental health. Aust.
Occup. Ther. J. 2013, 60, 310–318. [CrossRef]

32. Hunter, E.; Nicol, M. Systematic review: Evidence of the value of continuing professional development to enhance recruitment
and retention of occupational therapists in mental health. Brit. J. Occup. Ther. 2002, 65, 207–215. [CrossRef]

33. Randolph, D.S. Predicting the effect of extrinsic and intrinsic job satisfaction factors on recruitment and retention of rehabilitation
professionals. J. Healthc Manag. 2005, 50, 49–60. [CrossRef]

34. Rodger, S.; Thomas, Y.; Holley, S.; Springfield, E.; Edwards, A.; Broadbridge, J.; Greber, C.; McBryde, C.; Banks, R.; Hawkins, R.
Increasing the occupational therapy mental health workforce through innovative practice education: A pilot project. Aust. Occup.
Ther. J. 2009, 56, 409–417. [CrossRef] [PubMed]

35. Dodds, K.; Herkt, J. Exploring transition back to occupational therapy practice following a career break. N. Z. J. Occup. Ther. 2013,
60, 5–12.

36. Meade, I.; Brown, G.T.; Trevan-Hawke, J. Female and male occupational therapists: A comparison of their job satisfaction level.
Aust. Occup. Ther. J. 2005, 52, 136–148. [CrossRef]

37. Katz, N.; Izhaky, S.G.; Dror, Y.F. Reasons for choosing a career and workplace among occupational therapists and speech language
pathologists. Work 2013, 45, 343–348. [CrossRef] [PubMed]

38. Mani, K.; Sundar, S. Occupational Therapy Workforce in India: A National Survey. Indian J Occup. Ther. 2019, 51, 45–51. [CrossRef]
39. Fields, S.M.; Unsworth, C.A.; Harreveld, B. The revision of competency standards for occupational therapy driver assessors in

Australia: A mixed methods approach. Aust. Occup. Ther. J. 2021, 68, 257–271. [CrossRef]
40. Rodger, S.; Clark, M.; Banks, R.; O’Brien, M.; Martinez, K. A national evaluation of the Australian Occupational Therapy

Competency Standards (1994): A multistakeholder perspective. Aust. Occup. Ther. J. 2009, 56, 384–392. [CrossRef]
41. Mulholland, S.; Derdall, M. Exploring recruitment strategies to hire occupational therapists. Can. J. Occup. Ther. Rev. Can.

D’ergotherapie 2005, 72, 37–44. [CrossRef]
42. Ned, L.; Tiwari, R.; Buchanan, H.; Van Niekerk, L.; Sherry, K.; Chikte, U. Changing demographic trends among South African

occupational therapists: 2002 to 2018. Hum. Resour Health 2020, 18, 1–12. [CrossRef]
43. Pittman, P.; Frogner, B.; Bass, E.; Dunham, C. International recruitment of allied health professionals to the United States: Piecing

together the picture with imperfect data. J. Allied Health 2014, 43, 79–87.

http://doi.org/10.1097/XEB.0000000000000277
http://www.ncbi.nlm.nih.gov/pubmed/33570328
http://doi.org/10.1186/1471-2288-13-48
http://www.ncbi.nlm.nih.gov/pubmed/23522333
http://doi.org/10.11124/JBIES-20-00167
http://doi.org/10.1016/j.jclinepi.2016.01.021
http://doi.org/10.1186/s12960-017-0182-7
http://doi.org/10.1016/j.apmr.2020.03.015
http://doi.org/10.1097/XEB.0000000000000050
http://doi.org/10.1177/1049732305276687
http://doi.org/10.1016/j.jaac.2019.04.027
http://doi.org/10.1177/1178632921994908
http://www.ncbi.nlm.nih.gov/pubmed/33795934
http://doi.org/10.1177/030802260506800502
http://doi.org/10.1080/11038128.2021.1903992
http://www.ncbi.nlm.nih.gov/pubmed/33794132
http://doi.org/10.1111/1440-1630.12042
http://www.ncbi.nlm.nih.gov/pubmed/23888978
http://doi.org/10.1186/s12875-019-0926-7
http://doi.org/10.1108/LHS-11-2019-0074
http://doi.org/10.1111/1440-1630.12207
http://doi.org/10.1111/1440-1630.12074
http://doi.org/10.1177/030802260206500504
http://doi.org/10.1097/00115514-200501000-00011
http://doi.org/10.1111/j.1440-1630.2009.00806.x
http://www.ncbi.nlm.nih.gov/pubmed/20854552
http://doi.org/10.1111/j.1440-1630.2005.00480.x
http://doi.org/10.3233/WOR-121532
http://www.ncbi.nlm.nih.gov/pubmed/23241700
http://doi.org/10.4103/ijoth.ijoth_1_19
http://doi.org/10.1111/1440-1630.12722
http://doi.org/10.1111/j.1440-1630.2009.00794.x
http://doi.org/10.1177/000841740507200109
http://doi.org/10.1186/s12960-020-0464-3


Int. J. Environ. Res. Public Health 2022, 19, 7327 13 of 14

44. Dhillon, S.; Dix, L.; Baptiste, S.; Moll, S.; Stroinska, M.; Solomon, P. Internationally educated occupational therapists transitioning
to practice in Canada: A qualitative study. Aust. Occup. Ther. J. 2019, 66, 274–282. [CrossRef] [PubMed]

45. de Oliveira, M.L.; do Pinho, R.J.; Malfitano, A.P.S. Occupational therapists inclusion in the ‘Sistema Unico de Assistencia Social’
(Brazilian Social Police System): Official records on our route. Braz. J. Occup. Ther. 2019, 27, 828–842.

46. Powell, J.M.; Kanny, E.M.; Ciol, M.A. State of the occupational therapy workforce: Results of a national study. Am. J. Occup. Ther.
Off. Publ. Am. Occup. Ther. Assoc. 2008, 62, 97–105. [CrossRef] [PubMed]

47. Ledgerd, R.; WFOT. WFOT report: WFOT human resources project 2018 and 2020. WFOT Bull. 2020, 76, 69–74. [CrossRef]
48. Millsteed, J. Issues affecting Australia’s rural occupational therapy workforce. Austr. J. Rural Health 2000, 8, 73–76. [CrossRef]
49. Mroz, T.M.; Dahal, A.; Prusynski, R.; Skillman, S.M.; Frogner, B.K. Variation in Employment of Therapy Assistants in Skilled

Nursing Facilities Based on Organizational Factors. Med. Care Res. Rev. 2021, 78 (Suppl. S1), 40S–46S. [CrossRef]
50. Chun, B.Y.; Song, C.S. A moderated mediation analysis of occupational stress, presenteeism, and turnover intention among

occupational therapists in Korea. J. Occup. Health 2020, 62, e12153. [CrossRef]
51. Scanlan, J.N.; Meredith, P.; Poulsen, A.A. Enhancing retention of occupational therapists working in mental health: Relationships

between wellbeing at work and turnover intention. Austr. Occup. Ther. J. 2013, 60, 395–403. [CrossRef]
52. McAuliffe, T.; Barnett, F. Perceptions towards rural and remote practice: A study of final year occupational therapy students

studying in a regional university in Australia. Aust. Occup. Ther. J. 2010, 57, 293–300. [CrossRef]
53. Mills, A.; Millsteed, J. Retention: An unresolved workforce issue affecting rural occupational therapy services. Aust. Occup. Ther.

J. 2002, 49, 170–181. [CrossRef]
54. Ferguson, M.; Rugg, S. Advertising for and recruiting basic grade occupational therapists in the United Kingdom. Br. J. Occup.

Ther. 2000, 63, 583–590. [CrossRef]
55. Scanlan, J.N.; Still, M.; Stewart, K.; Croaker, J. Recruitment and retention issues for occupational therapists in mental health:

Balancing the pull and the push. Aust. Occup. Ther. J. 2010, 57, 102–110. [CrossRef] [PubMed]
56. Vachon, B.; Foucault, M.L.; Giguère, C.; Rochette, A.; Thomas, A.; Morel, M. Factors Influencing Acceptability and Perceived

Impacts of a Mandatory ePortfolio Implemented by an Occupational Therapy Regulatory Organization. J. Contin. Educ. Health
Prof. 2018, 38, 25–31. [CrossRef] [PubMed]

57. Scanlan, J.N.; Still, M. Relationships between burnout, turnover intention, job satisfaction, job demands and job resources for
mental health personnel in an Australian mental health service. BMC Health Serv. Res. 2019, 19, 1–11. [CrossRef] [PubMed]

58. Haddad, A.E.; Morita, M.C.; Pierantoni, C.R.; Brenelli, S.L.; Passarella, T.; Campos, F.E. Undergraduate programs for health
professionals in Brazil: An analysis from 1991 to 2008. Rev. Saude. Publ. 2010, 44, 385–393.

59. McHugh, G.; Swain, I.D. A comparison between reported therapy staffing levels and the department of health therapy staffing
guidelines for stroke rehabilitation: A national survey. BMC Health Serv. Res. 2014, 14, 216. [CrossRef]

60. McAuliffe, T.; Barnett, F. Factors influencing occupational therapy students’ perceptions of rural and remote practice. Rural
Remote Health 2009, 9, 1–12. [CrossRef]

61. De Boer, M.E.; Leemrijse, C.J.; Van Den Ende, C.H.; Ribbe, M.W.; Dekker, J. The availability of allied health care in nursing homes.
Disabil. Rehabil. 2007, 29, 665–670. [CrossRef]

62. Smith, T.; Cooper, R.; Brown, L.; Hemmings, R.; Greaves, J. Profile of the rural allied health workforce in northern New South
Wales and comparison with previous studies. Aust. J. Rural Health 2008, 16, 156–163. [CrossRef]

63. Wilson, R.D.; Lewis, S.A.; Murray, P.K. Trends in the Rehabilitation Therapist Workforce in Underserved Areas: 1980–2000. J.
Rural Health Off. J. Am. Rural Health Assoc. Natl. Rural Health Care Assoc. 2009, 25, 26–32. [CrossRef]

64. Salsberg, E.; Richwine, C.; Westergaard, S.; Portela Martinez, M.; Oyeyemi, T.; Vichare, A.; Chen, C.P. Estimation and Comparison
of Current and Future Racial/Ethnic Representation in the US Health Care Workforce. JAMA Netw. Open 2021, 4, e213789.
[CrossRef]

65. Brown, G.T. Male Occupational Therapists in Canada: A Demographic Profile. Br. J. Occup. Ther. 1998, 61, 561–567. [CrossRef]
66. Al-Senani, F.; Salawati, M.; AlJohani, M.; Cuche, M.; Ravest, V.S.; Eggington, S. Workforce requirements for comprehensive

ischaemic stroke care in a developing country: The case of Saudi Arabia. Hum. Resour Health 2019, 17, 1–9. [CrossRef] [PubMed]
67. Summers, B.E.; Laver, K.E.; Nicks, R.J.; Lannin, N.A. What factors influence time-use of occupational therapists in the workplace?

A systematic review. Aust. Occup. Ther. J. 2018, 65, 225–237. [CrossRef] [PubMed]
68. McGarry, B.E.; White, E.M.; Resnik, L.J.; Rahman, M.; Grabowski, D.C. Medicare’s New Patient Driven Payment Model Resulted

In Reductions In Therapy Staffing In Skilled Nursing Facilities. Health Aff. 2021, 40, 392–399. [CrossRef]
69. Agho, A.O.; John, E.B. Occupational therapy and physiotherapy education and workforce in Anglophone sub-Saharan Africa

countries. Hum. Resour Health 2017, 15, 1–9. [CrossRef]
70. Mueller, E.; Arthur, P.; Ivy, M.; Pryor, L.; Armstead, A.; Li, C.Y. Addressing the Gap: Occupational Therapy in Hospice Care.

Occup. Ther. Health Care 2021, 15, 1–9. [CrossRef]
71. Powell, J.M.; Griffith, S.L.; Kanny, E.M. Occupational therapy workforce needs: A model for demand-based studies. Am. J. Occup.

Ther. Off. Publ. Am. Occup. Ther. Assoc. 2005, 59, 467–474. [CrossRef]
72. Lin, V.; Zhang, X.; Dixon, P. Occupational Therapy Workforce in the United States: Forecasting Nationwide Shortages. PM R J. Inj.

Funct. Rehabil. 2015, 7, 946–954.
73. Prusynski, R.A.; Leland, N.E.; Frogner, B.K.; Leibbrand, C.; Mroz, T.M. Therapy Staffing in Skilled Nursing Facilities Declined

after Implementation of the Patient-Driven Payment Model. J. Am. Med. Dir. Assoc. 2021, 22, 2201–2206. [CrossRef]

http://doi.org/10.1111/1440-1630.12541
http://www.ncbi.nlm.nih.gov/pubmed/30298930
http://doi.org/10.5014/ajot.62.1.97
http://www.ncbi.nlm.nih.gov/pubmed/18254436
http://doi.org/10.1080/14473828.2020.1821475
http://doi.org/10.1046/j.1440-1584.2000.00245.x
http://doi.org/10.1177/1077558720952570
http://doi.org/10.1002/1348-9585.12153
http://doi.org/10.1111/1440-1630.12074
http://doi.org/10.1111/j.1440-1630.2009.00838.x
http://doi.org/10.1046/j.1440-1630.2002.00293.x
http://doi.org/10.1177/030802260006301205
http://doi.org/10.1111/j.1440-1630.2009.00814.x
http://www.ncbi.nlm.nih.gov/pubmed/20854575
http://doi.org/10.1097/CEH.0000000000000182
http://www.ncbi.nlm.nih.gov/pubmed/29261571
http://doi.org/10.1186/s12913-018-3841-z
http://www.ncbi.nlm.nih.gov/pubmed/30674314
http://doi.org/10.1186/1472-6963-14-216
http://doi.org/10.22605/RRH1078
http://doi.org/10.1080/09638280600926561
http://doi.org/10.1111/j.1440-1584.2008.00966.x
http://doi.org/10.1111/j.1748-0361.2009.00195.x
http://doi.org/10.1001/jamanetworkopen.2021.3789
http://doi.org/10.1177/030802269806101208
http://doi.org/10.1186/s12960-019-0408-y
http://www.ncbi.nlm.nih.gov/pubmed/31791343
http://doi.org/10.1111/1440-1630.12466
http://www.ncbi.nlm.nih.gov/pubmed/29603250
http://doi.org/10.1377/hlthaff.2020.00824
http://doi.org/10.1186/s12960-017-0212-5
http://doi.org/10.1080/07380577.2021.1879410
http://doi.org/10.5014/ajot.59.4.467
http://doi.org/10.1016/j.jamda.2021.04.005


Int. J. Environ. Res. Public Health 2022, 19, 7327 14 of 14

74. HRSA Health Workforce. Allied Health Workforce Projections, 2016–2030: Occupational and Physical Therapists; Health Resources &
Services Administration: Rockville, MD, USA, 2016.

75. Hall, S.R.; Crifasi, K.A.; Marinelli, C.M.; Yuen, H.K. Continuing education requirements among State Occupational Therapy
Regulatory Boards in the United States of America. J. Educ. Eval. Health Prof. 2016, 13, 37. [CrossRef] [PubMed]

76. Mulholland, S.J.; Dietrich, T.A.; Bressler, S.I.; Corbett, K.G. Exploring the integration of internationally educated occupational
therapists into the workforce. Can. J. Occup. Ther. Rev. Can. D’ergotherapie 2013, 80, 8–18. [CrossRef] [PubMed]

77. da Silva, D.B.; Dos Santos Sixel, T.R.; de Almeida Medeiros, A.; Dos Santos Mota, P.H.; Bousquat, A.; Schmitt, A.C.B. The
workforce for rehabilitation in primary health care in Brazil. Hum. Resour Health 2021, 19, 127. [CrossRef] [PubMed]

78. Ceramidas, D.; de Zita, C.F.; Eklund, M.; Kirsh, B. The 2009 world team of mental health occupational therapists: A resilient and
dedicated workforce. WFOT Bull. 2009, 60, 9–17. [CrossRef]

79. Jesus, T.S.; Koh, G.; Landry, M.; Ong, P.H.; Lopes, A.M.; Green, P.L.; Hoenig, H. Finding the “Right-Size” Physical Therapy
Workforce: International Perspective Across 4 Countries. Phys. Ther. 2016, 96, 1597–1609. [CrossRef]

80. Russell, D.; Mathew, S.; Fitts, M.; Liddle, Z.; Murakami-Gold, L.; Campbell, N.; Ramjan, M.; Zhao, Y.; Hines, S.; Humphreys, J.S.; et al.
Interventions for health workforce retention in rural and remote areas: A systematic review. Hum. Resour Health 2021, 19, 103.
[CrossRef]

81. Jesus, T.S.; Landry, M.D.; Hoenig, H.; Dussault, G.; Koh, G.C.; Fronteira, I. Is Physical Rehabilitation Need Associated with the
Rehabilitation Workforce Supply? An Ecological Study Across 35 High-Income Countries. Int. J. Health Policy Manag. 2020, 11,
434–442. [CrossRef]

82. Were, V.; Jere, E.; Lanyo, K.; Mburu, G.; Kiriinya, R.; Waudo, A.; Chiteba, B.; Waters, K.; Mehta, P.; Oluoch, T.; et al. Success of
a South-South collaboration on Human Resources Information Systems (HRIS) in health: A case of Kenya and Zambia HRIS
collaboration. Hum. Resour Health 2019, 17, 6. [CrossRef]

83. Cancedda, C.; Cotton, P.; Shema, J.; Rulisa, S.; Riviello, R.; Adams, L.V.; Farmer, P.E.; Kagwiza, J.N.; Kyamanywa, P.; Mukamana,
D.; et al. Health Professional Training and Capacity Strengthening Through International Academic Partnerships: The First Five
Years of the Human Resources for Health Program in Rwanda. Int. J. Health Policy Manag. 2018, 7, 1024–1039. [CrossRef]

84. World Physiotherapy. WCPT Celebrates Success of SUDA Project in Capitol Hill Meeting. Available online: https://world.
physio/news/success-suda-project (accessed on 22 March 2022).

85. World Physiotherapy SUDA Project. Available online: https://world.physio/what-we-do/projects/suda (accessed on
22 March 2022).

86. Mattison, C.; Bourret, K.; Hebert, E.; Leshabari, S.; Kabeya, A.; Achiga, P.; Robinson, J.; Darling, E. Health systems factors
impacting the integration of midwifery: An evidence-informed framework on strengthening midwifery associations. BMJ Glob.
Health 2021, 6, e004850. [CrossRef]

87. Burdick, W.; Dhillon, I. Ensuring quality of health workforce education and practice: Strengthening roles of accreditation and
regulatory systems. Hum. Resour. Health 2020, 18, 71. [CrossRef] [PubMed]

88. Clarke, L.; Puli, L.; Ridgewell, E.; Dillon, M.P.; Anderson, S. Regulation of the global orthotist/prosthetist workforce, and what
we might learn from allied health professions with international-level regulatory support: A narrative review. Hum. Resour.
Health 2021, 19, 83. [CrossRef] [PubMed]

89. Leslie, K.; Moore, J.; Robertson, C.; Bilton, D.; Hirschkorn, K.; Langelier, M.H.; Bourgeault, I.L. Regulating health professional
scopes of practice: Comparing institutional arrangements and approaches in the US, Canada, Australia and the UK. Hum. Resour.
Health 2021, 19, 15. [CrossRef]

http://doi.org/10.3352/jeehp.2016.13.37
http://www.ncbi.nlm.nih.gov/pubmed/27780351
http://doi.org/10.1177/0008417412472653
http://www.ncbi.nlm.nih.gov/pubmed/23550492
http://doi.org/10.1186/s12960-021-00669-x
http://www.ncbi.nlm.nih.gov/pubmed/34641877
http://doi.org/10.1179/otb.2009.60.1.003
http://doi.org/10.2522/ptj.20160014
http://doi.org/10.1186/s12960-021-00643-7
http://doi.org/10.34172/ijhpm.2020.150
http://doi.org/10.1186/s12960-019-0342-z
http://doi.org/10.15171/ijhpm.2018.61
https://world.physio/news/success-suda-project
https://world.physio/news/success-suda-project
https://world.physio/what-we-do/projects/suda
http://doi.org/10.1136/bmjgh-2020-004850
http://doi.org/10.1186/s12960-020-00517-4
http://www.ncbi.nlm.nih.gov/pubmed/33076909
http://doi.org/10.1186/s12960-021-00625-9
http://www.ncbi.nlm.nih.gov/pubmed/34266431
http://doi.org/10.1186/s12960-020-00550-3

	Introduction 
	Materials and Methods 
	Searches 
	Eligibility 
	Data Extraction 
	Data Synthesis 

	Results 
	Study and Data Limitations 
	Cross-Sectional Studies with Convenience and Small Samples 
	Lack of Detailed, Up-to-Date, or Accessible Workforce Data 
	Lack of Longitudinal Studies 
	Lack of Accounting for Local Market Needs and Dynamics 
	Participants from Single Contexts Impeding Generalizability or Sub-Group Analyses 
	Focus on Intentions and Self-Reports, Rather Than Behaviors or Occurrences 
	Drawbacks of Comparisons of Multiple Professions 
	Challenges in Aggregating or Synthesizing Findings 
	Lack of Currency of Findings 
	Lack of Statistical Adjustment for the Testing of Multiple Associations 

	Research Recommendations 
	Developing Context-Sensitive Comparisons: Across Professions, Geographies, and through Sub-Group Analyses 
	Developing Longitudinal Studies That Include Interventions 
	Strengthening Routine Workforce Data Collection 
	Studying the Impact on Ultimate Outcomes 
	Studying Evolving Demand in New Areas of Practice 
	Promoting National Workforce Plans and Requirements 
	Fostering International Coalitions for Workforce Research and Developments at Scale 


	Discussion 
	Conclusions 
	References

