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A B S T R AC T

Objective: The objective of the current review is to examine the association between exposure to strategies or
interventions to retain healthworkers in rural and remote areas of high-income countries and improved retention rates.

Introduction: Attracting and retaining sufficient healthcare staff to provide adequate services for residents of rural
and remote areas is an international problem. High-income countries have specific challenges in staffing remote and
rural areas; despite the majority of the population clustering in large cities, a significant number of communities are
in rural, remote or frontier areas which may be perceived as less attractive locations in which to live and work.

Inclusion criteria: The review will consider studies that include health workers in high-income countries where
participants have been exposed to interventions, support measures or incentive programs to increase retention or
workforce length of employment or reduce turnover for health workers in rural and remote areas. Analytical
observational studies, case-control studies, analytical cross-sectional studies, descriptive observational study
designs, and descriptive cross-sectional studies published from 2010 will be eligible for inclusion.

Methods: We will use the JBI methodology for reviews of risk and etiology. A range of databases will be searched.
Two reviewers will screen, critically appraise eligible articles, and extract data from included studies. Data synthesis
will be conducted, where feasible, with RevMan 5.3.5. A random effects model will be used to conduct meta-analyses.
We will assess the certainty of the findings using the Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) approach.
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Introduction

A ttracting and retaining sufficient healthcare
staff to provide adequate services for residents

of rural and remote areas is an global problem.1

There is an ongoing worldwide shortage of qualified
health workers and it is often difficult for smaller
rural and remote health services to compete with
large, well-resourced urban centers for staff.2 In
Australia, ‘‘rural and remote’’ is defined as areas
outside major cities, with further subcategories used

to define remoteness and distance from services.3

Similarly, the United States defines rural as areas not
considered urban,4 while using the term ‘‘frontier
and remote’’ to define places with low population
density and great distance from towns and services.5

In Canada, the term used is ‘‘remote and isolated
community’’ and this is defined as a community
without access to the national electricity grid and
a distribution system.6

High-income countries have specific challenges in
staffing remote and rural areas; despite the majority
of the population clustering in large cities, a signifi-
cant number of communities are in rural, remote or
frontier areas that may be perceived as less attractive
locations in which to live and work, particularly for
health professionals with desirable skills.7 Rural and
remote areas may be perceived as having fewer
resources to care for patients and less health infra-
structure, and presenting more challenges to the
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clinician.8 Some health professionals may also fear
being a sole practitioner and the subsequent physi-
cal, emotional and mental demands that may
bring.9,10

These difficulties often result in serious medical,
nursing and allied health staffing shortages in rural
and remote areas.2,11-13 For example, in 2015, the
overall supply of employed medical practitioners in
Australia varied across remoteness areas from 442
FTE (full-time equivalent) per 100,000 population in
major cities to 263 in remote/very remote areas
(Australian Institute of Health and Welfare).14 Some
remote areas of Canada have no access to primary
health services at all due to maldistribution of
healthcare personnel. Similarly, in the United States,
the majority of rural health services report shortages
of medical personnel, with the degree of shortage
increasing with increasing remoteness.

Lack of access to services due to workforce short-
ages contributes to significant health disparities in
vulnerable populations, particularly when the short-
ages are in primary health care. Remote or rural
locations in themselves are not strongly associated
with poorer health outcomes overall; however,
reduced access to health care in conjunction with
rural or remote location is seriously implicated. In
the US, access to primary health care has been
identified as the highest rural health priority. Simi-
larly, in Australia, access to primary care in remote
communities has been identified as an area of urgent
need. Lack of access to primary health care can result
in problems such as delayed diagnoses, increased
acuity at hospital presentation, and poor manage-
ment of chronic health issues. For populations
already at a higher risk of poorer health outcomes
due to socio-economic disadvantage, such as First
Nations peoples, the compounding effect of remote-
ness and reduced access to services contributes to
shorter life expectancies, higher rates of death from
treatable illness and higher infant mortality.15

Remoteness is also strongly associated with poor
staff retention; general practitioners in small remote
communities have more than twice the risk of leav-
ing than those in regional communities. A synthesis
of the evidence found that retention was multifacto-
rial: a function of geography, community factors,
professional and organizational factors, as well as
financial, regulatory, educational and family or per-
sonal factors. A review of motivational factors in
retention of allied health staff used a framework of

intrinsic and extrinsic motivations to analyze the
complex factors involved in retaining staff in what
is often a challenging professional context for this
category of practitioners. Poor access to professional
development in conjunction with lack of profes-
sional supervision and professional isolation were
the strongest negative extrinsic factors and these
were more frequently reported in the literature than
the positive extrinsic factors such as lifestyle and
variety of professional experience. A recent study
examining intrinsic motivations in the very remote
environment demonstrated that retention was
strongly associated with ‘‘clinical self-containment’’
and ‘‘‘inter-cultural interest’’.16

It has been said that retention is the best recruit-
ment strategy, as it avoids the high costs of turnover
and loss of corporate memory, provides continuity
of care for patients, and contributes to community
stability. Rural and remote area retention has been
described as a function of two intersecting factors:
influences on health workers’ decisions to go to, stay
in, or leave the location; and the policies and inter-
ventions put in place by organizations in response to
these decisions. These factors have been categorized
into four incentive types: professional support, per-
sonal/financial, regulatory and educational.7

The role of educational activities in the retention
of primary care workers in remote and rural com-
munities has previously been systematically
reviewed.17 Humphreys et al.’s review developed a
conceptual framework based on the results of 13
studies to illustrate the function of continuing pro-
fessional education and other professional develop-
ment activities in retaining remote and rural staff.17

According to this framework, professional education
is a strong influence on decisions to remain, and is
connected to both workplace attractiveness and job
satisfaction.17 Area of origin is also a significant
influencing factor on choosing to work in rural or
remote contexts, with those health professionals
originally from rural and remote areas much more
likely to return there.17

More recent work conducted in Norway found
similarly that participating in medical internships in
rural and remote areas was associated with increased
retention for physicians, although some of this effect
may have been attributable to the majority of the
retained physicians having grown up in rural and
remote areas.18 Rural clinical placements for dental
students in Australia was similarly associated with
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improved recruitment and retention rates after gradu-
ation.19 Rural general practitioner vocational training
in Australia was shown to have a strong association
with rural practice location; however, this was again
modified by the participants’ rural origins.20

Changes in the delivery of medical education have
led to success in improving access to care in rural areas
of New Zealand, where a survey of the rural medical
workforce in 2009 identified that 32% of medical
positions were either vacant or only filled by locum
staff.21 By 2015, the vacancy rate had fallen to 5.7%
after the establishment of an explicit rural medical
training ‘‘pipeline’’ in cooperation with the Royal
New Zealand College of General Practitioners. In
Norway, the redesign and decentralization of medical
training improved access in the most remote munici-
palities, resulting in a reduction in vacant positions
from 16% in 1997 to 8.1% in 2004.13

Incentive programs have been trialed in many
areas in an attempt to boost recruitment and reten-
tion.22 A range of incentives, benefits and programs
have been used in attempts to encourage staff to
accept and remain in rural and remote employ-
ment.23 However many strategies have had only
limited success and little is known about the overall
effectiveness of the different types of incentives.9

Financial incentives for individuals are popular;
however, work factors such as improvements in
the work environment, professional development
opportunities, autonomy of practice and work-life
balance have also been linked to positive effects on
recruitment and retention.22 The World Health
Organization (WHO) recommends a range of finan-
cial incentives such as increased allowances, grants
for housing, increased paid recreational leave, and
assistance with transport.24 The WHO recommen-
dations also detail a number of non-financial incen-
tives including professional support and networking,
improvements to living conditions and work envi-
ronments, and public recognition events.24

Compulsory or reciprocal service programs,
where the health professional or student agrees to
work in a rural or remote area in exchange for
incentives such as educational financial support in
the form of scholarship or tuition relief, completion
of their degree, career advancement, licensing or
registration to practice, have been linked to low
satisfaction, both personal and professional, for
international medical graduates practicing in
Australia, although pharmacy students in New

Zealand reported positive experiences, and a com-
pulsory service program for medical graduates in
Japan reported significant positive effects on settle-
ment rates and retention.25-28 As Dolea et al. have
noted, if these programs are to be used, it is vital that
rigorous evaluation studies are conducted so that
evidence-based policies can be formulated to support
the staffing needs of remote and rural areas.1,7

A preliminary search of PROSPERO, MEDLINE,
the Cochrane Database of Systematic Reviews and the
JBI Database of Systematic Reviews and Implementa-
tion Reports was conducted and while a Cochrane
review was published in 2009, this found no eligible
randomized controlled trials and therefore published
no results.29 Additionally, two systematic reviews7,9

were published in 2010: one by Buykx et al.9 found a
lack of rigorous evaluation and little evidence overall
for any particular intervention; while the review by
Dolea et al.1 focused more on indicators and measures,
and also included a wider range of countries than is
planned for in the current review. More recently, an
integrative review and thematic analysis was con-
ducted by Moran et al., focusing on mechanisms for
successful supervision, support and mentoring inter-
ventions for rural and remotehealthworkers;however,
this review was methodologically and conceptually
divergent from the work planned in this review.30

The review by Buykx et al.9 is a precursor to this work
and was conducted by two of the same authors, but as
the included studies are over nine years old and con-
siderable research has been conducted since then, a
new review of the more recent papers looking specifi-
cally at the particular issues for high-income countries
is warranted.

Therefore, the objective of the current review is to
examine the association between exposure to strate-
gies or interventions to retain health workers in rural
and remote areas of high-income countries and
improved retention rates.

Review question

What strategies or interventions to retain the health
workforce in rural and remote areas are associated
with improved retention?

Inclusion criteria
Participants
The review will consider studies that include health
workers in high-income countries including medical
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doctors, nurses, midwives, pharmacists and all allied
health professions. High-income countries will be
defined using the World Bank criteria.31 Studies
focusing on one professional group or several, or
generically named ‘‘health professionals’’ will be
eligible for inclusion. Studies which include partic-
ipants from low-, middle-, and high-income coun-
tries will be eligible for inclusion if the data for high-
income countries is reported discretely.

Exposure of interest
This review will consider all studies in which par-
ticipants have been exposed to interventions, sup-
port measures or incentive programs implemented
with the intention to increase retention or workforce
length of employment or reduce turnover for health
workers in rural and remote areas. These may
include programs such as reciprocal service pro-
grams, professional development, mentoring and
support programs, financial incentives, and/or
accelerated career advancement. Rural and remote
areas in Australia will be defined using the Austra-
lian Statistical Geography Standard (ASGS) frame-
work. Equivalent national classification typologies
will be utilized for other countries. Where no typol-
ogy exists, we will use the study’s own description
of its setting as the deciding factor for inclusion
or exclusion.

Outcomes
This review will consider studies that include the
following primary retention outcomes: mean or
median length of employment in days, months or
years; survival probabilities; hazard, odds or rela-
tive risk ratios for staying rural; stability rates (i.e.
workforce stability measured as proportion of the
workforce employed for a specific period)32; and
settlement rates which may be measured as propor-
tions of health workers who have stayed rural for
given lengths of time.33 Secondary outcomes are:
vacancy rates (unfilled positions); turnover (num-
bers leaving over a specific time period, measured as
voluntary and involuntary), attrition or wastage
rates (percentage leaving over a specific period);
rate of leaving before the end of a contract; intention
to stay; intention to return (explicitly expressed by
healthcare workers in surveys or other quantitative
measures); and/or staff job satisfaction (explicitly
expressed in surveys or other quantitative measures
by healthcare workers).32

The retention profiles of primary interest include
retention in any rural or remote location, and reten-
tion in a specific rural or remote community.

Types of studies
This review will consider analytical observational
studies including prospective and retrospective cohort
studies, case-control studies and analytical cross-sec-
tional studies. This review will also consider descrip-
tive observational study designs including case series,
and descriptive cross-sectional studies for inclusion.
Studies published in English will be included as there
are no resources available for translation. Studies
published from 2010 will be included, as two existing
reviews7,9 published in 2010 have already reviewed
the evidence to that date.

Methods

The proposed systematic review will be conducted in
accordance with the JBI methodology for systematic
reviews of etiology and risk evidence.34

Search strategy
The search strategy will aim to locate both published
and unpublished studies. An initial limited search of
MEDLINE and CINAHL was undertaken to identify
articles on the topic. The text words contained in the
titles and abstracts of relevant articles, and the index
terms used to describe the articles were used to
develop a full search strategy for MEDLINE (see
Appendix I). The search strategy, including all iden-
tified keywords and index terms, will be adapted for
each included information source. The reference lists
of all studies selected for critical appraisal will be
screened for additional studies. Initial keywords will
be rural or remote or nonmetropolitan; health ser-
vice or health care or healthcare or medical service or
medical care; workforce or health manpower or
human resources; recruit or retain; incentive or pro-
gram or scheme.

Information sources
The databases to be searched include MEDLINE
(OVID), CINAHL (EBSCO), Embase, Web of Sci-
ence, and Informit. Sources of unpublished studies
and gray literature to be searched include ProQuest
Dissertations and Theses and MedNar. In addition,
the websites of government and non-government
organizations will be searched for relevant published
and unpublished data including Rural Health
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Workforce Australia, National Rural Health Alli-
ance, Australian College of Nursing, Canadian Med-
ical Association, American Medical Association,
Australian Medical Association and WHO.

Study selection
Following the search, all identified citations will be
collated and uploaded into EndNote Version X9
(Clarivate Analytics, PA, USA) and duplicates
removed. Titles and abstracts will then be screened
by two independent reviewers for assessment
against the inclusion criteria for the review. Poten-
tially relevant studies will be retrieved in full and
their citation details imported into the JBI System
for the Unified Management, Assessment and
Review of Information (JBI SUMARI; Joanna
Briggs Institute, Adelaide, Australia). The full text
of selected citations will be assessed in detail
against the inclusion criteria by two independent
reviewers. Reasons for exclusion of full text studies
that do not meet the inclusion criteria will be
recorded and reported in the systematic review.
Any disagreements that arise between the reviewers
at each stage of the study selection process will be
resolved through discussion, or with a third
reviewer. The results of the search will be reported
in full in the final report and presented in a Pre-
ferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) flow diagram.35

Assessment of methodological quality
Eligible studies will be critically appraised by two
independent reviewers at the study level for meth-
odological quality in the review using standardized
critical appraisal instruments from the JBI for obser-
vational and descriptive study designs, and analyti-
cal observational studies. Authors of papers will be
contacted to request missing or additional data for
clarification, where required. Any disagreements
that arise will be resolved through discussion, or
with a third reviewer. The results of critical
appraisal will be reported in narrative form and
in a table.

All studies, regardless of the results of the appraisal
of their methodological quality, will undergo data
extraction and synthesis (where possible).

Data extraction
Data will be extracted from studies included in the
review by two independent reviewers using the

standardized data extraction tool from JBI
SUMARI.36 We will extract study citation details,
study objective, participant information, details of
the setting/context, details of the program or scheme
used to improve retention, and study results for the
relevant outcomes.

Data synthesis
Studies will, where possible, be pooled in statistical
meta-analysis using RevMan V5.3.5 (Copenhagen:
The Nordic Cochrane Centre, Cochrane). Effect
sizes will be expressed as either odds ratios (for
dichotomous data) and weighted (or standardized)
mean differences (for continuous data) and their
95% confidence intervals will be calculated for
analysis. Risk ratios, odds ratios, and/or hazard
ratios will be pooled where appropriate. A random
effects model will be used to conduct meta-analyses
as the direction of effects in observational studies is
difficult to assess with certainty. Heterogeneity will
be assessed initially by visual inspection of the forest
plot, then statistically using the standard chi-squared
and I-squared tests. If there is statistically significant
heterogeneity, a narrative synthesis or graphical
representation will be undertaken.

Subgroup analyses will be conducted where there
are sufficient data to investigate differences in
effects for different professional groups, or for rural
versus remote locations. Sensitivity analyses will be
conducted to test the effects (on the analysis) of
studies of poorer methodological quality. Where
statistical pooling is not possible the findings will
be presented in narrative form including tables and
figures to aid in data presentation where appropri-
ate. A funnel plot will be generated using RevMan
V5.3.5 to assess publication bias if there are 10 or
more studies included in a meta-analysis. Statistical
tests for funnel plot asymmetry (Egger test, Begg
test, Harbord test) will be performed where appro-
priate.

Assessing certainty in the findings
The Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) approach
for grading the certainty of evidence will be followed
and a Summary of Findings (SoF) will be created
using GRADEpro GDT software (McMaster Uni-
versity and Evidence Prime Inc). The SoF will present
the following information where appropriate: abso-
lute risks for the treatment and control, estimates of
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relative risk, and a ranking of the quality of the
evidence based on the risk of bias, directness, hetero-
geneity, precision and risk of publication bias of the
review results. The outcomes reported in the SoF will
be: mean or median length of employment in days,
months or years; survival probabilities; hazard, odds
or relative risk ratios for staying rural; stability rates;
settlement rates and proportions of health workers
who have stayed rural for given lengths of time.

Acknowledgments

We recognize that the Centre for Remote Health
operates on the Arrernte peoples’ traditional lands
and acknowledge their continued responsibility to
care for country. We would like to also acknowledge
the invaluable assistance of Flinders University
librarian, Josephine McGill, with the construction
of the search strategies.

Funding

The Centre for Remote Health, Alice Springs is
funded by the Commonwealth Department of
Health under the Rural Health Multidisciplinary
Training Program to improve the health status of
populations in rural and remote areas.

References
1. Dolea C. Increasing access to health workers in remote and

rural areas through improved retention: global policy rec-

ommendations: World Health Organization; 2010.

2. Australian Government Department of Health and Ageing.

Report on the audit of health workforce in rural and regional

Australia. Canberra: Commonwealth of Australia; 2008.

3. Australian Institute of Health and Welfare. Rural & remote

Australians [internet]. 2017 [cited 10 July 2018]. Available

from: https://www.aihw.gov.au/rural-health-rrma-classifica-

tion.

4. Health Resources & Services Administration. Defining rural

population [internet]. 2018 [cited 10 July 2018]. Available

from: https://www.hrsa.gov/rural-health/about-us/definition/

index.html.

5. Agriculture USDA. Frontier and remote area codes [inter-

net]. 2016 [cited 10 July 2018]. Available from: https://www.

ers.usda.gov/data-products/frontier-and-remote-area-codes.

aspx.

6. Government of Canada. Life in a remote and/or isolated First

Nations community [internet]. 2019 [cited 10 July 2018].

Available from: https://www.canada.ca/en/indigenous-

services-canada/services/nursing-careers/living-remote-

or-isolated-community/life-first-nations-remote-or-isolated-

community.html.

7. Dolea C, Stormont L, Braichet J-M. Evaluated strategies to

increase attraction and retention of health workers in remote

and rural areas. Bull World Health Organ 2010;88(5):379–85.

8. Paliadelis P, Parmenter G, Parker V, Giles M, Higgins IJR,

Health R. The challenges confronting clinicians in rural

acute care settings: a participatory research project. Rural

Remote Health 2012;12(2):2017.

9. Buykx P, Humphreys J, Wakerman J, Pashen D. Systematic

review of effective retention incentives for health workers in

rural and remote areas: towards evidence-based policy.

Aust J Rural Health 2010;18(3):102–9.

10. Hulcombe J. Anton Breinl Centre for Public Health and

Tropical Medicine, School of Public Health, Tropical Medi-

cine and Rehabilitation Sciences, James Cook University.

2010.

11. Garnett S, Coe K, Golebiowska K, Walsh H, Zander K,

Guthridge S, et al. Attracting and keeping nursing profes-

sionals in an environment of chronic labour shortage: a

study of mobility among nurses and midwives in the

Northern Territory of Australia: Charles Darwin University

Press; 2008.

12. Chisholm M, Russell D, Humphreys J. Measuring rural allied

health workforce turnover and retention: what are the

patterns, determinants and costs? Aust J Rural Health

2011;19(2):81–8.

13. Straumea K, Shawb DM. Effective physician retention strat-

egies in Norway’s northernmost county. Bull World Health

Organ 2010;88(5):390–4.

14. Australian Institute of Health and Welfare. Medical practi-

tioners workforce 2015. Canberra: AIHW; 2018.

15. Smith KB, Humphreys JS, Wilson MG. Addressing the health

disadvantage of rural populations: how does epidemiologi-

cal evidence inform rural health policies and research? Aust

J Rural Health 2008;16(2):56–66.

16. Tyrrell MS, Carey TA, Wakerman J. The work motivations of

the health practitioner who stays for a substantial time in

the very remote Indigenous community workplace. Aust J

Psychol 2018;70(4):318–29.

17. Humphreys J, Wakerman J, Wells R, Kuipers P, Jones J,

Entwistle P, et al. Improving primary health care workforce

retention in small rural and remote communities: how

important is ongoing education and training. Canberra:

Australian Primary Health Care Research Institute; 2007.

18. Gaski M, Abelsen B. Designing medical internships to

improve recruitment and retention of doctors in rural areas.

Int J Circumpolar Health 2017;76(1):1314415.

19. Johnson G, Byun R, Foster K, Wright FAC, Blinkhorn A. A

longitudinal workforce analysis of a Rural Clinical Placement

Program for final year dental students. Aust Dent J

2019;64(2):181–92.

20. McGrail MR, Russell DJ, Campbell DG. Vocational training

of general practitioners in rural locations is critical for

the Australian rural medical workforce. Med J Aust

2016;205(5):216–21.

SYSTEMATIC REVIEW PROTOCOL S. Hines et al.

JBI Evidence Synthesis � 2020 THE JOANNA BRIGGS INSTITUTE 92

©2020 Joanna Briggs Institute. Unauthorized reproduction of this article is prohibited.

https://www.aihw.gov.au/rural-health-rrma-classification
https://www.aihw.gov.au/rural-health-rrma-classification
https://www.hrsa.gov/rural-health/about-us/definition/index.html
https://www.hrsa.gov/rural-health/about-us/definition/index.html
https://www.ers.usda.gov/data-products/frontier-and-remote-area-codes.aspx
https://www.ers.usda.gov/data-products/frontier-and-remote-area-codes.aspx
https://www.ers.usda.gov/data-products/frontier-and-remote-area-codes.aspx
https://www.canada.ca/en/indigenous-services-canada/services/nursing-careers/living-remote-or-isolated-community/life-first-nations-remote-or-isolated-community.html
https://www.canada.ca/en/indigenous-services-canada/services/nursing-careers/living-remote-or-isolated-community/life-first-nations-remote-or-isolated-community.html
https://www.canada.ca/en/indigenous-services-canada/services/nursing-careers/living-remote-or-isolated-community/life-first-nations-remote-or-isolated-community.html
https://www.canada.ca/en/indigenous-services-canada/services/nursing-careers/living-remote-or-isolated-community/life-first-nations-remote-or-isolated-community.html


21. Lawrenson R, Reid J, Nixon G, Laurenson A. The New

Zealand rural hospital doctors workforce survey. NZ Med

J 2016;129(1434):9–16.

22. Misfeldt R, Linder J, Lait J, Hepp S, Armitage G, Jackson K,

et al. Incentives for improving human resource outcomes in

health care: overview of reviews. J Health Serv Res Policy

2014;19(1):52–61.

23. Humphreys J, Wakerman J, Pashen D, Buykx P. Retention

strategies and incentives for health workers in rural and

remote areas: what works? 2017.

24. Rourke J. WHO recommendations to improve retention of

rural and remote health workers-important for all countries.

Rural Remote Health 2010;10(4):1654.

25. McGrail MR, Humphreys JS, Joyce CM, Scott A. International

medical graduates mandated to practise in rural Australia

are highly unsatisfied: results from a national survey of

doctors. Health Policy 2012;108(2):133–9.

26. Freywot S, Mullan F, Payne H, Ross. Compulsory service

programs for recruiting health workers in remote and rural

areas: do they work. 2010;88(5):364-70.

27. Capstick S, Beresford R, Gray A. Rural pharmacy in New

Zealand: effects of a compulsory externship on student

perspectives and implications for workforce shortage. Aust

J Rural Health 2008;16(3):150–5.

28. Frehywot S, Mullan F, Payne PW, Ross HF. Compulsory

service programmes for recruiting health workers in remote

and rural areas: do they work? Bull World Health Organ

2010;88(5):364–70.

29. Grobler L, Marais BJ, Mabunda S, Marindi P, Reuter H,

Volmink J. Interventions for increasing the proportion of

health professionals practising in rural and other under-

served areas. Cochrane Database Syst Rev 2009;(1):

CD005314.

30. Moran AM, Coyle J, Pope R, Boxall D, Nancarrow SA, Young J.

Supervision, support and mentoring interventions for

health practitioners in rural and remote contexts: an inte-

grative review and thematic synthesis of the literature to

identify mechanisms for successful outcomes. Hum Resour

Health 2014;12(1):10.

31. World Bank. World Bank Country and Lending Groups

[internet]. 2019 [cited 10 July 2018]. Available from:

https://datahelpdesk.worldbank.org/knowledgebase/

articles/906519-world-bank-country-and-lending-groups.

32. Suff R. Measuring labour turnover [internet]. 2018 [cited 10

July 2018]. Available from: https://www.xperthr.co.uk/good-

practice-manual/measuring-labour-turnover/115873/.

33. Humphreys J, Wakerman J, Kuipers P, Russell D, Siegloff S,

Homer K, et al. Improving workforce retention: developing

an integrated logic model to maximise sustainability of

small rural and remote health care services. Report. Can-

berra: Australian Primary Health Care Research Institute,

Australian National University; 2009.

34. Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R,

Currie M, Lisy K, Qureshi R, Mattis P, Mu P. Chapter 7: System-

atic reviews of etiology and risk. In: Aromataris E, Munn Z

(Editors). Joanna Briggs Institute Reviewer’s Manual. The

Joanna Briggs Institute, [internet]. 2017 [cited 10 July 2018].

Available from https://reviewersmanual.joannabriggs.org/.

35. Moher D, Liberati A, Tetzlaff J, Altman DG, the PRISMA

Group. Preferred reporting items for systematic reviews

and meta-analyses: the PRISMA Statement. PLoS Med

2009;6(7):e1000097.

36. Aromataris E, Munn Z (Editors). Joanna Briggs Institute

Reviewer’s Manual [Internet]. Adelaide: Joanna Briggs Insti-

tute; 2017 [cited 10 July 2018]. Available from: https://

reviewersmanual.joannabriggs.org/.

SYSTEMATIC REVIEW PROTOCOL S. Hines et al.

JBI Evidence Synthesis � 2020 THE JOANNA BRIGGS INSTITUTE 93

©2020 Joanna Briggs Institute. Unauthorized reproduction of this article is prohibited.

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://www.xperthr.co.uk/good-practice-manual/measuring-labour-turnover/115873/
https://www.xperthr.co.uk/good-practice-manual/measuring-labour-turnover/115873/
https://reviewersmanual.joannabriggs.org/
https://reviewersmanual.joannabriggs.org/
https://reviewersmanual.joannabriggs.org/


Appendix I: Search strategy for Ovid MEDLINE

1 exp Health Personnel/

2 Health Manpower/

3 manpower.fs.

4 nurse?.tw.

5 (midwives or mid wives or midwife or mid wife).tw.

6 (physician? or doctor? or practitioner? or GP?).tw.

7 dentist?.tw.

8 dental staff.tw.

9 pharmacist$.tw.

10 dietician?.tw.

11 nutritionist?.tw.

12 psychologist?.tw.

13 occupational therapist?.tw.

14 (physiotherapist? or physical therapist?).tw.

15 language therapist?.tw.

16 speech therapist?.tw.

17 (logopaedist? or logopedist?).tw.

18 speech pathologist?.tw.

19 language pathologist?.tw.

20 audiologist?.tw.

21 internist?.tw.

22 (paediatrician? or pediatrician?).tw.

23 opthalmologist?.tw.

24 surgeon?.tw.

25 (radiographer? or radiologist?).tw.

26 optometrist?.tw.

27 ((health or healthcare or health care) adj (personnel or worker? or staff or professional? or provider?)).tw.

28 (medical adj (personnel or staff or professional? or worker?)).tw.

29 (nurs$ adj (personnel or staff or professional? or worker?)).tw.

30 (health manpower or human resources or workforce?).tw.

31 exp Personnel Management/

32 Resource Allocation/
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33 Personnel Turnover/

34 (((client adj1 staff) or (patient adj1 staff) or (patient adj1 nurse)) adj ratio).tw.

35 ((physician? or doctor? or practitioner? or nurse? or personnel or staff or professional?) adj2 shortage).tw.

36 understaff$.tw.

37 ((personnel or staff) adj (recruitment or retain$ or retention or turnover or turn over)).tw.

38 ‘‘Personnel Staffing and Scheduling’’/og

39 or/1–38

40 Rural Health Services/

41 Medically Underserved Area/

42 Hospitals, Rural/

43 ((rural or remote or nonmetropolitan) adj (health service? or health care or healthcare or medical service?
or medical care)).tw.

44 (rural adj (setting? or clinic? or hospital?)).tw.

45 shortage area?.tw.

46 (inequitable distribut$ or maldistribut$).tw.

47 Professional Practice Location/

48 PHYSICIANS/sd

49 Rural Health/ma

50 ((rural or remote or nonmetropolitan or underserved or under served or deprived) adj (communit$ or
area? or region? or province?)).tw.

51 or/40–50

52 (((((Andorra or Germany or Oman or Antigua) and Barbuda) or Gibraltar or Palau or Argentina or Greece
or Panama or Aruba or Greenland or Poland or Australia or Guam or Portugal or Austria or Hong Kong or
Puerto Rico or Bahamas or Hungary or Qatar or Bahrain or Iceland or San Marino or Barbados or Ireland or
Saudi Arabia or Belgium or Isle of Man or Seychelles or Bermuda or Israel or Singapore or British Virgin
Islands or Italy or Sint Maarten or Brunei Darussalam or Japan or Slovak Republic or Canada or Korea or
Slovenia or Cayman Islands or Kuwait or Spain or Channel Islands or Latvia or (St Kitts and Nevis) or Chile
or Liechtenstein or St Martin or Croatia or Lithuania or Sweden or Curacao or Luxembourg or Switzerland
or Cyprus or Macao or Taiwan or Czech Republic or Malta or Trinidad) and Tobago) or Denmark or
Monaco or (Turks and Caicos Islands) or Estonia or Netherlands or United Arab Emirates or Faroe Islands or
New Caledonia or United Kingdom or Finland or New Zealand or United States or France or Northern
Mariana Islands or Uruguay or French Polynesia or Norway or Virgin Islands).mp. [mp¼ title, abstract,
original title, name of substance word, subject heading word, floating sub-heading word, keyword heading
word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier,
synonyms]

53 Rural Population/

54 52 or 53

55 incentive.mp. or Motivation/

SYSTEMATIC REVIEW PROTOCOL S. Hines et al.

JBI Evidence Synthesis � 2020 THE JOANNA BRIGGS INSTITUTE 95

©2020 Joanna Briggs Institute. Unauthorized reproduction of this article is prohibited.



56 reward.mp. or REWARD/

57 financial incentive.mp. or Physician Incentive Plans/

58 (monetary incentive or non-financial incentive or non-monetary incentive or allowances or salaries or
benefits; compulsory service or bonding scheme; rural pipeline or professional development or professional
support or health vacancy rates or motivation).mp.

59 (recruit? or retain?).mp.

60 or/55–59

61 39 and 51 and 54 and 60

Number of results: 859
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