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Abstract 

Background Across the care economy there are major shortages in the health and care workforce, as well as high 
rates of attrition and ill‑defined career pathways. The aim of this study was to evaluate current evidence regard‑
ing methods to improve care worker recruitment, retention, safety, and education, for the professional care workforce.

Methods A rapid review of comparative interventions designed to recruit, retain, educate and care for the profes‑
sional workforce in the following sectors: disability, aged care, health, mental health, family and youth services, 
and early childhood education and care was conducted. Embase and MEDLINE databases were searched, and studies 
published between January 2015 and November 2022 were included. We used the Quality Assessment tool for Quan‑
titative Studies and the PEDro tools to evaluate study quality.

Results 5594 articles were initially screened and after applying the inclusion and exclusion criteria, 30 studies were 
included in the rapid review. Studies most frequently reported on the professional nursing, medical and allied health 
workforces. Some studies focused on the single domain of care worker education (n = 11) while most focused on mul‑
tiple domains that combined education with recruitment strategies, retention strategies or a focus on worker safety. 
Study quality was comparatively low with a median PEDro score of 5/10, and 77% received a weak rating on the Qual‑
ity Assessment tool for Quantitative Studies. Four new workforce strategies emerged; early career rural recruitment 
supports rural retention; workload management is essential for workforce well‑being; learning must be contextually 
relevant; and there is a need to differentiate recruitment, retention, and education strategies for different professional 
health and care workforce categories as needs vary.

Conclusions Given the critical importance of recruiting and retaining a strong health and care workforce, there 
is an immediate need to develop a cohesive strategy to address workforce shortfalls. This paper presents initial evi‑
dence on different interventions to address this need, and to inform care workforce recruitment and retention.
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Background
Care work refers to labour that focuses on the well-
being or development of people, requiring skills in com-
munication, interaction and evidence-based practice in 
healthcare and social care roles [1]. Key domains of the 
care economy include aged care, disability, healthcare, 
mental health, family care, youth services, early child-
hood education, indigenous services, rural health, drug 
and alcohol services and social housing [2]. Despite 
similar workforce needs and challenges faced by these 
sectors, individual services typically operate in silos 
[2] and people with multiple morbidities often present 
to several facilities. There is little collaboration across 
these industry sectors to address common problems 
relating to recruiting, supporting, and retaining the 
care workforce, to deliver high quality care. The work-
force are increasingly required to innovate and improve 
services and adapt new technologies. Care workers also 
need to address the increasing divergence of consumer 
needs (including clients, patients family members and 
other informal carers) and ensure that consumers have 
a voice in their own care [3–5].

The COVID-19 pandemic highlighted the critical role 
of workers in the healthcare economy to global health 
security [6]. The healthcare economy is at the forefront of 
securing the health and well-being of citizens globally. A 
nation’s economy is dependent on a care workforce that 
is adequately resourced, supported, and remunerated 
[7]. The pandemic exacerbated pre-existing challenges 
in workforce recruitment, retention and burnout in the 
health and social care sectors [8–11]. There is evidence 
that many of these workforce issues are relevant across 
care economy sectors, particularly in relation to staffing 
levels, low staff morale and attrition [12–14].

There are several co-ordinated workforce strate-
gies internationally (e.g., see https:// www. engla nd. nhs. 
uk/ ournh speop le/) that have sought to establish more 
compassionate working environments in terms of staff 
well-being support and tackling discrimination. Many 
aim to strengthen workforce recruitment and retention 
through better job incentives, staff education, train-
ing and by ensuring worker safety [7]. Recruitment 
and retention strategies apply to the skilled, registered, 
and professional care workforces and the informal and 
unregistered workforce (care workers), in addition to 
volunteer and peer-support workforces.

World-wide, social care sectors have reported chal-
lenges in maintaining a professional care workforce 

[8–10, 15]. The care workforce has ample and growing 
employment opportunities, leading to high staff turno-
ver with supply outstripping demand [3]. This increase 
in demand is a global trend [16] and particularly affects 
older care recipients in residential care settings, such as 
care homes. Staff burnout (a state of chronic stress and 
exhaustion plus chronic workplace stress that can lead 
to sickness and absence) is also a common, debilitating 
and a costly issue [17]. Career pathways across the care 
workforce and educational opportunities have not uni-
versally been addressed in a systematic way [6] to ena-
ble individuals to plan and sustain their contribution to 
professional practice.

Critical changes need to be made to foster future care 
economy prosperity and there is growing research lit-
erature, especially on the need to improve recruitment 
and retention of the care workforce. For example, the 
World Health Organisation (WHO) developed a guide-
line for increasing access to health professional work-
ers and care workers in remote and rural areas through 
improved staff retention [18]. The WHO guidelines 
contained 17 recommendations pertaining to edu-
cation, regulation, staff incentives and staff support. 
Sixteen recommendations had low or very low cer-
tainty of evidence, highlighting the need to develop a 
cohesive evidence-based strategy to address workforce 
shortfalls.

In addition to the WHO guidelines, a systematic review 
involving 34 studies and 58,188 participants evaluated 
interventions to assist recruitment of the professional 
healthcare workforce in rural and remote areas [18]. 
Aligned to WHO guidelines [19] for the professional 
care workforce, the systematic review found that opti-
misation of training pathways at both undergraduate and 
postgraduate levels was effective at improving retention. 
Together with other literature, there was evidence that 
retention was facilitated by preferential selection of uni-
versity students from a rural background [20–24] and 
supporting rurally placed health professionals to take fur-
ther education and training [25–29]. A narrative review 
by Beccaria et al. (2022) [30] showed the importance of 
attachment to place in retaining a sustainable care econ-
omy workforce. Rapid reviews by Moriarty (2019) [31] 
and Marafu (2019) [32] also highlighted the value of con-
tinuous professional development in workforce retention 
yet these were limited to the health sector.

With previous reviews limited to pre-COVID-19 pan-
demic literature, the aim of this rapid review was to 

https://www.england.nhs.uk/ournhspeople/
https://www.england.nhs.uk/ournhspeople/
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present recent evidence (January 2015–November 2022) 
across care economy sectors, settings, and geographical 
regions to establish evidence-based strategies to improve 
professional workforce recruitment, retention, safety, 
and education. We also aimed to examine whether new 
approaches were aligned with the WHO guidelines on 
health workforce development, attraction, recruitment, 
and retention in rural and remote areas [19]. Our synthe-
sis also provides a critical appraisal of opportunities for 
learning and improvement across care sectors  to facili-
tate the adoption of effective cross-sector interventions 
and policies.

Methods
The rapid review, focussed on the professional care 
workforce, was prospectively registered with PROS-
PERO (PROSPERO 2022 CRD42022371721 https:// 
www. crd. york. ac. uk/ prosp ero/ displ ay_ record. php? ID= 
CRD42 02237 1721) and PRISMA [33, 34]. The approach 
was based on methods of Murad et al. (2017), who sug-
gested how review results can be synthesised and the 
certainty of evidence estimated when a meta-analysis 
cannot be completed. Defining the care workforce can 
be a challenge [35]. For example, the line between direct 
and indirect care is often not made clear, where workers 
such as cleaners and chefs play an important but indirect 
role in care. In addition, for people receiving support to 
live in the community, unpaid care plays a crucial and 
often under-acknowledged role [10]. For this review, we 
examined  the professional care workforce, defined as 
paid, educated, skilled workers providing direct care in 
home, community, hospital, residential aged care and 
other social service settings. We did not examine the 
literature on personal care assistants, nursing assistants 
or allied health assistants. The research question for the 
review was, what methods can improve the recruitment, 
retention, safety, and education of the professional care 
workforce?

Search strategy
This rapid review was conducted in Embase and MED-
LINE. The search was be limited to studies published in 
English, and time limited to between January 2015 and 
November 2022 (refer to Appendix  1 for the full MED-
LINE search strategy).

Inclusion and exclusion criteria
Inclusion criteria:

1. “Consumer focused” care workforce professions or 
professionals, inclusive of but not limited to people 
paid to work in healthcare services, aged care, home 

care, community care, disability, rehabilitation, social 
housing or homelessness, early childhood education 
and care and child protection, drug and alcohol ser-
vices, rural and remote care, mental health, family 
services, domestic violence or Indigenous health and 
social care.

2. Interventions pertaining to recruitment, retention, 
safety, and education of the “client focused” profes-
sional care workforce.

3. All forms of quantitative research with adequate data 
and information provided to ascertain results.

4. Must include a comparator (pre–post, RCT against 
different interventions).

5. English language articles.
6. Studies published between the months of January 

2015–November 2022.

Exclusion criteria:

1. Professions or staff other than the direct “client 
focused” care workforce, as defined above.

2. Unqualified, non-professional, unskilled or non-reg-
istered care workforce

3. Peer support workers
4. Pre-implementation, pilot, and feasibility studies of 

an intervention.
5. Qualitative studies, opinion pieces, commentaries, 

editorials, and theses.
6. Articles published prior to the year 2015.

Participants
The care workforce as defined in the inclusion criteria. 
This rapid review was focused on the qualified profes-
sional care workforce, and  any patient, client, or con-
sumer outcomes were not reported.

Interventions
Interventions involved the care workforce and related to 
staff recruitment, retention, safety, and education. Reten-
tion pertains to the longevity of a period of employment 
within the care workforce. Recruitment refers to the abil-
ity to fill vacant advertised positions. Safety pertains to 
all elements of working safely from the care workforce 
perspective. Examples pertain to occupational health 
and safety and include, for example, needle stick injuries, 
workplace violence, back injuries, burnout. Education is 
the ongoing education, training, and professional devel-
opment of the care workforce. Included studies were 
required to have data and a comparator, for example, pre 
and post intervention data. Studies were excluded if they 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022371721
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022371721
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022371721
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only described the pre-implementation phase of an inter-
vention, or if they were a pilot or feasibility study, case 
report or descriptive summary.

Outcome
The primary outcome was interventions, policies and 
procedures designed to support, retain, and facilitate the 
professional, qualified care workforce and synthesise of 
the evidence from these outcomes.

Data extraction
Data from database searches were downloaded into End-
note, duplicates removed, then exported to Covidence. 
As per Rapid Review guidelines [36], two research-
ers conducted a pilot screening exercise using the same 
30–50 abstracts to calibrate and test the review criteria, 
with discrepancies resolved by discussion and a review 
of the full text as required. One researcher then screened 
the titles and abstracts of all identified studies against the 
inclusion and exclusion criteria. Two researchers then 
conducted a second pilot exercise to review the full text 
articles, using the same 5–10 full text articles to ensure 
consistency, with discrepancies resolved by discussion. A 
researcher then reviewed the full texts of the articles to 
determine the final selection. The final selected articles 
also had their reference lists hand searched for any addi-
tional articles of interest.

Data extraction of full text included articles was com-
pleted by one reviewer and a second reviewer checked 
for correctness and completeness of extracted data, with 
discrepancies resolved by discussion. The Physiotherapy 
Evidence Database (PEDro) scale [37, 38] and the Quality 
Assessment Tool for Quantitative Studies (QATQS) [39] 
were used to analyse the quality of the included articles. 
We used PEDro, because it is a validated tool for objec-
tively measuring the reliability and clinical usefulness of 
trials. The Canadian QATQS added more detail to the 
quality of public health investigations. Data extraction 
included details of the intervention (abbreviated TIDIER 
checklist), study characteristics, control group—popula-
tion and primary outcome results, intervention quality 
scores.

Risk of bias and quality assessment
The PEDro scale [37, 38] items include: eligibility criteria 
specified; random allocation of subjects to groups; alloca-
tion concealment; similarity of groups at baseline regard-
ing the most important prognostic indicators; blinding of 
all subjects; blinding of all therapists who administered 
the therapy or intervention; blinding of all assessors who 
measured at least one key outcome; measures of at least 
one key outcome were obtained from more than 85% of 
the subjects initially allocated to groups; all subjects for 

whom outcome measures were available received the 
treatment or control condition as allocated or, where this 
was not the case, data for at least one key outcome was 
analysed by “intention to treat”; the results of between-
group statistical comparisons are reported for at least 
one key outcome, and the study provides both point 
measures and measures of variability for at least one key 
outcome.

The Quality Assessment Tool for Quantitative Studies 
rated the methodological quality for each study based on 
selection bias, study design, confounders, blinding, data 
collection methods, withdrawals and dropouts, inter-
vention integrity and the analysis [39]. This assessment 
tool provides an overall rating of weak, medium, or high 
quality.

Data synthesis and analysis
A purpose-built Excel database was used to extract study 
characteristics, intervention details, outcome measures 
and risk of bias. A descriptive analysis was provided for 
interventions for each of the different care workforces, in 
addition a descriptive analysis was provided for each of 
the four intervention types. Meta-analysis was planned 
when two or more studies had heterogeneity with the fol-
lowing factors: discipline of the care workforce, the type 
of intervention, primary outcome of the intervention, and 
comparable follow-up period. Data for synthesis included 
primary outcomes which measure the intervention 
impact on care workforce recruitment, retention, safety, 
or education. When two or more studies met these crite-
ria, Review Manager (RevMan) Version 5.4. was used to 
complete the meta-analysis based on the mean-difference 
and measures of variability.

Results
The initial search strategy resulted in 8343 studies, of 
which 2749 were duplicates. Following screening of title 
and abstracts, as well as full text, 30 studies were included 
[40–69] (Fig. 1).

Study characteristics and results are detailed in Tables 1 
and 2, respectively, noting that studies could report on 
more than one workforce intervention category. Studies 
most frequently reported on the nursing (n = 22), medi-
cal (n = 13) and allied health (n = 8) workforces (Fig.  2). 
Regarding the domains the intervention aimed to influ-
ence, some studies focused on the single domain of 
education (n = 11) [50, 51, 55, 57, 58, 62, 64] while most 
focused on multiple domains which combined education 
with recruitment, retention and/or safety. Seven studies 
included consumer engagement or co-design, as defined 
by McKercher et al. (2022) [5], while none of the studies 
included an economic evaluation. Meta-analysis was not 
appropriate due to the heterogeneity of the intervention, 
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the included workforce, the setting, the study design, and 
the outcome measures.

PEDro scores for risk of bias ranged from 1 to 6 
out of 10, with an average of 5 out of 10 (Appendix  2). 
Only two studies used randomisation [49, 58] and none 
reported blinding of participants or assessors, or alloca-
tion concealment. Most investigations reported on the 
remaining criteria. Study quality was comparatively low 
with 23/30 of the studies receiving a weak rating on the 
Quality Assessment tool for Quantitative Studies, with 
the remaining receiving a moderate rating (Appendix 3). 
Studies were most often weak for blinding (n = 23), 
cofounders (n = 18), and data collection methods (n = 16).

While the included articles often reported multiple 
domains that the intervention aimed to influence, the 
following paragraphs are based on the primary outcome 
domains.

Education
For the 24 studies with a primary focus on a care work-
force education program, there were marked variations 
in the education interventions provided (e.g., leader-
ship development, condition-based education pro-
grams, extending scope of practice), the location (e.g., 
USA, Australia, East Africa), the setting (e.g., hospi-
tals, aged care, primary care), and the outcome meas-
ures used. As shown in Tables 1 and 2, both validated 
and unvalidated measurement tools were to measures 
the change in workforce knowledge [40–46, 48–52, 
55–62, 64–67]. Of the 24 studies, only two used a ran-
domised controlled trial design, [49, 58] with the rest 
using a pre–post study design. Only four did not report 
a significant improvement in staff knowledge. The edu-
cation included topics, such as cancer education [56], 
obesity management, [57] simulation training for a 

Fig. 1 PRISMA flow chart



Page 6 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
1 

C
ha

ra
ct

er
is

tic
s 

of
 th

e 
in

cl
ud

ed
 s

tu
di

es

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

1
A

bd
ul

la
 

et
 a

l. 
20

20
 [4

0]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Pr
im

ar
y 

H
ea

lth
 

Ca
re

 n
ur

se
s’ 

kn
ow

le
dg

e 
be

fo
re

 a
nd

 a
ft

er
 

im
m

un
iz

at
io

n 
ed

uc
at

io
n 

pr
og

ra
m

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

Pr
im

ar
y 

H
ea

lth
 C

ar
e 

Ce
nt

re
s’ 

(P
H

CC
s)

 w
or

k 
fo

rc
e 

tr
ai

ni
ng

 
de

pa
rt

m
en

t 
(W

FT
D

)

Im
m

un
is

at
io

n 
co

ur
se

 (n
o 

de
ta

ils
 p

ro
vi

de
d)

; 
an

d 
pr

ac
tic

al
 

(m
in

im
um

 o
f 1

0 
va

cc
in

at
io

ns
)

Ed
uc

at
io

n
N

ur
si

ng
 

W
or

kf
or

ce
Q

at
ar

 
(h

ig
h‑

in
co

m
e)

Pr
im

ar
y 

H
ea

lth
 

(h
ea

lth
 c

en
tr

es
, 

sc
ho

ol
 h

ea
lth

,
ho

m
e 

he
al

th
ca

re
, 

co
m

m
un

ity
 

he
al

th
)

M
ix

ed
 

m
et

ho
d 

(p
re

–p
os

t‑
su

rv
ey

/in
te

r‑
vi

ew
s)

N
o

N
o

Kn
ow

le
dg

e 
(a

dm
in

is
tr

a‑
tio

n 
of

 v
ac

‑
ci

na
tio

ns
)

Ed
uc

a‑
tio

n

2
A

lw
y 

A
l‑B

ei
ty

 
et

 a
l. 

20
20

 [4
1]

H
el

pi
ng

 
M

ot
he

rs
 S

ur
‑

vi
ve

 B
le

ed
in

g 
af

te
r B

irt
h 

(H
M

S 
BA

B)

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
 

(d
ec

re
as

e 
m

or
ta

lit
y 

ra
te

s)

H
M

S 
BA

B 
tr

ai
n‑

in
g 

is
 c

om
pe

‑
te

nc
y‑

ba
se

d 
si

m
ul

at
io

n 
tr

ai
ni

ng
 fo

r a
ll 

he
al

th
 w

or
ke

rs
 

in
 a

 m
at

er
ni

ty
 

un
it

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

H
M

S 
BA

B 
cu

rr
ic

ul
um

 
de

ve
lo

pe
d 

by
 L

ae
rd

al
 

G
lo

ba
l H

ea
lth

 
an

d 
Jh

pi
eg

o 
(p

ar
t o

f l
ar

ge
r 

H
M

S 
BA

B 
tr

ia
l)

M
as

te
r t

ra
in

er
s 

tr
ai

ne
d 

12
 

di
st

ric
t t

ra
in

er
s 

(1
 w

ee
k)

. H
ea

lth
 

w
or

ke
rs

 =
 1

 d
ay

 
of

 tr
ai

ni
ng

. 2
 

w
or

ke
rs

 c
ho

se
n 

to
 b

e 
‘p

ee
r p

ra
c‑

tic
e 

fa
ci

lit
at

or
s’ 

tr
ai

ne
d 

to
 le

ad
 8

 
w

ee
kl

y 
m

an
da

‑
to

ry
 c

lin
ic

al
 

sc
en

ar
io

 p
ra

ct
ic

e 
dr

ill
s 

(3
0–

40
 m

in
)

Ed
uc

at
io

n
N

ur
si

ng
, 

M
ed

ic
al

 
an

d 
H

ea
lth

 
W

or
kf

or
ce

Ea
st

 A
fri

ca
 

(T
an

za
ni

a;
 

lo
w

er
‑

m
id

dl
e 

in
co

m
e)

Ru
ra

l o
r s

em
i‑

ru
ra

l h
ea

lth
 

fa
ci

lit
ie

s 
n 

=
 6

1

Pr
e–

po
st

 
su

rv
ey

N
o

N
o

Kn
ow

le
dg

e 
(p

re
‑ 

an
d 

po
st

‑
tr

ai
ni

ng
 

as
se

ss
‑

m
en

t)
 S

ki
ll 

ac
qu

is
iti

on
 

(3
 s

im
ul

at
ed

 
sc

en
ar

io
s)

Ed
uc

a‑
tio

n

3
A

yi
si

‑
Bo

at
en

g 
et

 a
l. 

20
22

 [4
2]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e
A

lz
he

im
er

’s 
di

s‑
ea

se
 a

nd
 re

la
te

d 
de

m
en

tia
s 

(A
D

RD
s)

 w
or

k‑
sh

op

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

Fa
ci

lit
at

or
s 

fro
m

 fa
m

ily
 

m
ed

ic
in

e,
 

ne
ur

ol
og

y,
 

ge
ria

tr
ic

s, 
ps

yc
hi

at
ry

 
an

d 
pu

bl
ic

 
he

al
th

4‑
h 

in
‑p

er
so

n 
ed

uc
at

io
na

l c
on

‑
te

nt
/w

or
ks

ho
p 

on
 A

D
RD

Ed
uc

at
io

n
M

ed
ic

al
, 

N
ur

si
ng

, 
A

lli
ed

 H
ea

lth
 

an
d 

A
ge

d 
Ca

re
 W

or
k‑

fo
rc

e

G
ha

na
 

(lo
w

er
‑

m
id

dl
e 

in
co

m
e)

Pu
bl

ic
 a

nd
 p

ri‑
va

te
 h

ea
lth

‑
ca

re
 fa

ci
lit

ie
s 

in
 K

um
as

i, 
G

ha
na

Pr
e–

po
st

 
su

rv
ey

N
o

N
o

Kn
ow

le
dg

e 
A

lz
he

im
er

’s 
D

is
ea

se
 

Kn
ow

le
dg

e 
Sc

al
e

Ed
uc

a‑
tio

n

4
A

zo
ul

ay
 

et
 a

l. 
20

21
 [4

3]

D
ed

ic
at

ed
 

Li
ve

r S
ur

ge
ry

 
Pr

og
ra

m

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
; 

im
pr

ov
e 

st
aff

 
re

te
nt

io
n/

re
cr

ui
tm

en
t

Se
ni

or
 s

ur
ge

on
 

te
ac

hi
ng

 li
ve

r 
su

rg
er

y 
to

 ju
ni

or
 

co
lle

ag
ue

s, 
as

 w
el

l a
s 

m
en

‑
to

r a
nd

 d
ev

el
op

 
th

ei
r a

ca
de

m
ic

 
pr

od
uc

tio
n

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
C

ha
im

 S
he

ba
 

M
ed

ic
al

 C
en

‑
tr

e 
(Is

ra
el

)

4 
w

ee
k 

re
si

de
nt

 
ro

ta
tio

ns
; W

ha
t‑

sA
pp

 g
ro

up
 

to
 s

ha
re

 e
du

ca
‑

tio
n;

 c
on

fe
re

nc
es

; 
se

ni
or

 s
ur

ge
on

 
m

en
to

rin
g;

 s
en

io
r 

liv
er

 s
pe

ci
al

is
t 

an
ae

st
he

tis
t 

m
ee

tin
gs

; m
or

‑
bi

di
ty

 a
nd

 m
or

ta
l‑

ity
 c

on
fe

re
nc

e

Re
cr

ui
tm

en
t, 

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

M
ed

ic
al

 
W

or
kf

or
ce

Is
ra

el
 (h

ig
h 

in
co

m
e)

U
ni

ve
rs

ity
‑a

ffi
li‑

at
ed

 h
os

pi
ta

l
Pr

e–
po

st
 

su
rv

ey
N

o
N

o
Su

rg
er

y 
ou

tp
ut

, 
pu

bl
ic

at
io

n 
ou

tp
ut

, e
du

‑
ca

tio
n 

up
ta

ke
 

(W
ha

ts
A

pp
 

ed
uc

at
io

na
l 

gr
ou

p)

Ed
uc

a‑
tio

n



Page 7 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

5
Be

nn
et

t 
et

 a
l. 

20
22

 [4
4]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Tr
ai

ni
ng

 a
ge

d 
ca

re
 w

or
kf

or
ce

 
co

m
pa

ss
io

n 
an

d 
pe

rs
on

 
ce

nt
re

d 
ca

re
 

by
 c

om
pl

et
in

g 
ac

tiv
iti

es
 w

ea
r‑

in
g 

th
e 

ag
ed

 
si

m
ul

at
io

n 
tr

ai
n‑

in
g 

su
it 

(A
ST

S)

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

A
C

H
 G

ro
up

3 
h 

tr
ai

ni
ng

 a
ct

iv
‑

ity
 u

si
ng

 a
n 

A
ST

S.
 

St
aff

 c
om

pl
et

ed
 

fu
nc

tio
na

l d
ai

ly
 

ta
sk

s 
fo

r a
pp

ro
xi

‑
m

at
el

y 
30

 m
in

 
w

hi
le

 w
ea

rin
g 

th
e 

su
it

Ed
uc

at
io

n
A

ge
d 

Ca
re

 
an

d 
N

ur
si

ng
 

W
or

kf
or

ce

A
us

tr
al

ia
 

(h
ig

h 
in

co
m

e)

Re
si

de
nt

ia
l c

ar
e 

fa
ci

lit
ie

s
Pr

e–
po

st
 

su
rv

ey
N

o
N

o
Kn

ow
le

dg
e 

an
d 

sk
ill

 a
cq

ui
‑

si
tio

n 
Th

e 
Co

m
pa

ss
io

n 
Co

m
pe

te
nc

e 
Sc

al
e 

(C
C

S)
 

an
d 

Pe
rs

on
‑

ce
nt

re
d 

Ca
re

 
A

ss
es

sm
en

t 
To

ol
 (P

‑C
AT

)

Ed
uc

a‑
tio

n

6
C

hi
co

in
e 

20
22

 [4
5]

EC
H

O
‑C

D
 

(E
xt

en
si

on
 

fo
r C

om
‑

m
un

ity
 

H
ea

lth
ca

re
O

ut
co

m
es

—
Co

nc
ur

re
nt

 
D

is
or

de
rs

)

Im
pr

ov
e 

se
lf‑

effi
ca

cy
 

(k
no

w
le

dg
e 

an
d 

sk
ill

 
ac

qu
is

iti
on

)

EC
H

O
 

is
 a

 v
id

eo
co

n‑
fe

re
nc

e‑
ba

se
d,

 
in

te
rp

ro
fe

ss
io

na
l 

te
le

‑m
en

to
rin

g 
m

od
el

 to
 s

up
‑

po
rt

 a
nd

 b
ui

ld
 

ca
pa

ci
ty

 in
 C

D
 

he
al

th
ca

re
 

pr
of

es
si

on
al

s

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

N
ot

 s
ta

te
d 

in
 th

is
 p

ub
li‑

ca
tio

n

Pa
iri

ng
 h

ea
lth

ca
re

 
pr

of
es

si
on

al
s 

(t
he

 “S
po

ke
s”

), 
w

ith
 a

n 
in

te
rd

is
‑

ci
pl

in
ar

y 
te

am
 

of
 e

xp
er

ts
 (t

he
 

“H
ub

”) 
at

 a
 c

en
‑

tr
al

iz
ed

 a
ca

de
m

ic
 

ce
nt

re
. 9

0‑
m

in
 

on
lin

e 
ed

uc
a‑

tio
na

l s
es

si
on

s 
ev

er
y 

2 
w

ee
ks

 
fo

r 2
0 

se
ss

io
ns

Re
cr

ui
tm

en
t 

an
d 

Ed
uc

a‑
tio

n

N
ur

si
ng

 
an

d 
M

en
ta

l 
H

ea
lth

 W
or

k‑
fo

rc
e

Ca
na

da
 

(h
ig

h 
in

co
m

e)

H
os

pi
ta

l, 
co

m
‑

m
un

ity
 a

nd
 p

ri‑
m

ar
y 

ca
re

Pr
e–

po
st

 
su

rv
ey

 
(b

as
el

in
e,

 
6 

m
on

th
s 

an
d 

12
 

m
on

th
s)

N
o

N
o

Se
lf‑

effi
ca

cy
Ed

uc
a‑

tio
n

7
C

la
nc

y 
et

 a
l. 

20
20

 [4
6]

‘M
y 

Ea
rly

 
Re

la
tio

na
l 

Tr
au

m
a 

In
fo

rm
ed

 
Le

ar
ni

ng
’ 

(M
ER

TI
L)

 
pr

og
ra

m

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

M
ER

TI
L 

is
 a

n 
on

lin
e 

le
ar

ni
ng

 
an

d 
fa

ce
‑t

o‑
fa

ce
 

w
or

ks
ho

p‑
ba

se
d 

tr
au

m
a‑

in
fo

rm
ed

 
tr

ai
ni

ng
 fo

r M
C

H
 

(m
at

er
na

l c
hi

ld
 

he
al

th
) n

ur
se

s

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

Vi
ct

or
ia

n 
St

at
e 

G
ov

er
n‑

m
en

t

20
‑h

 p
ro

gr
am

 
of

 o
nl

in
e 

le
ar

ni
ng

 
(1

3 
h)

 a
nd

 fa
ce

‑
to

‑fa
ce

 c
lin

ic
al

 
sk

ill
s 

w
or

ks
ho

ps
 

(7
 h

)

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

N
ur

si
ng

, 
A

lli
ed

 H
ea

lth
, 

Fa
m

ily
 

Vi
ol

en
ce

 
an

d 
So

ci
al

 
W

or
kf

or
ce

A
us

tr
al

ia
 

(h
ig

h 
in

co
m

e)

M
C

H
 s

ta
ff 

ac
ro

ss
 th

e 
st

at
e

Pr
e–

po
st

 
su

rv
ey

N
o

N
o

Co
m

pe
te

nc
y 

an
d 

kn
ow

l‑
ed

ge

Ed
uc

a‑
tio

n

8
D

ie
rk

es
 

et
 a

l. 
20

22
 [4

7]

St
at

e‑
le

ve
l 

st
affi

ng
 

m
an

da
te

Im
pr

ov
e 

st
aff

 
re

te
nt

io
n

In
tr

od
uc

‑
tio

n 
of

 s
ta

ff 
m

an
da

te
s 

to
 im

pr
ov

e 
pa

tie
nt

 s
af

et
y

Po
lic

y/
pr

ot
o‑

co
l c

ha
ng

e
N

ot
 s

ta
te

d
H

ea
lth

 s
er

vi
ce

s 
in

tr
od

uc
ed

 
nu

rs
in

g 
st

aff
 ra

tio
 

m
an

da
te

s 
in

 C
al

i‑
fo

rn
ia

 h
os

pi
ta

ls

Sa
fe

ty
, 

Re
cr

ui
tm

en
t 

an
d 

Re
te

n‑
tio

n

N
ur

si
ng

 
W

or
kf

or
ce

U
SA

 (h
ig

h 
in

co
m

e)
H

os
pi

ta
ls

Lo
ng

i‑
tu

di
na

l, 
p

re
‑t

es
t/

po
st

‑t
es

t 
de

si
gn

N
o

N
o

N
ur

se
 s

ta
ffi

ng
 

le
ve

ls
 d

efi
ne

d 
as

 re
gi

st
er

ed
 

nu
rs

e 
ho

ur
s 

pe
r p

at
ie

nt
 

da
y 

(H
PP

D
)

Sa
fe

ty



Page 8 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

9
D

ow
n‑

in
g 

et
 a

l. 
20

16
 [4

8]

Li
nk

‑n
ur

se
 

pr
og

ra
m

m
e

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
; 

im
pr

ov
e 

se
rv

ic
e 

pr
ov

i‑
si

on

Li
nk

‑n
ur

se
 tr

ai
n‑

in
g 

an
d 

m
en

to
r‑

sh
ip

 to
 e

qu
ip

 
nu

rs
es

 fr
om

 d
if‑

fe
re

nt
 w

ar
ds

 
w

ith
 k

no
w

l‑
ed

ge
/s

ki
lls

 
to

 p
ro

vi
de

 
ge

ne
ra

lis
t 

pa
lli

at
iv

e 
ca

re
 

al
on

gs
id

e 
th

ei
r 

cl
in

ic
al

 te
am

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

M
ul

ag
o 

H
os

pi
ta

l
5 

da
y 

pr
o‑

gr
am

 =
 3

 d
ay

s 
tr

ai
ni

ng
, f

ol
lo

w
ed

 
by

 m
en

to
rs

hi
p/

su
pp

or
t s

up
er

vi
‑

si
on

 o
nw

ar
ds

, 
an

d 
2 

da
y 

tr
ai

ni
ng

 
3 

m
on

th
s 

la
te

r

Re
cr

ui
tm

en
t, 

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

N
ur

si
ng

 
W

or
kf

or
ce

Ea
st

 A
fri

ca
 

(U
ga

nd
a;

 
lo

w
 

in
co

m
e)

H
os

pi
ta

l
M

ix
ed

 
m

et
ho

ds
—

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Co
nfi

de
nc

e/
co

m
pe

te
nc

e
Ed

uc
a‑

tio
n

10
G

aj
ew

sk
i 

et
 a

l. 
20

19
 [4

9]

M
L 

(m
ed

ic
al

 
lic

en
tia

te
s)

 
tr

ai
ni

ng
 

pr
og

ra
m

m
e

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
; 

im
pr

ov
e 

se
rv

ic
e 

pr
ov

i‑
si

on

Ta
sk

‑s
hi

ft
in

g 
by

 tr
ai

ni
ng

 
no

n‑
ph

ys
ic

ia
n 

cl
in

ic
ia

ns
 (N

PC
s)

 
ca

lle
d 

m
ed

ic
al

 
lic

en
tia

te
s 

to
 p

er
fo

rm
 

co
m

m
on

 
su

rg
er

ie
s 

in
 ru

ra
l 

ho
sp

ita
ls

 d
ue

 
to

 s
ur

ge
on

 
sh

or
ta

ge
s

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

C
lin

ic
al

 
O

ffi
ce

r S
ur

gi
‑

ca
l T

ra
in

in
g 

in
 A

fri
ca

 
(C

O
ST

‑A
fri

ca
)

Pr
og

ra
m

 d
es

ig
ne

d 
to

 e
nh

an
ce

 
su

rg
ic

al
 s

ki
lls

 
of

 M
Ls

—
3 

m
on

th
 

in
te

ns
iv

e 
su

rg
er

y 
co

ur
se

; 3
 m

on
th

ly
 

su
pe

rv
is

io
n 

by
 s

pe
ci

al
‑

is
t s

ur
ge

on
s 

on
ce

 d
ep

lo
ye

d

Ed
uc

at
io

n,
 

Re
cr

ui
tm

en
t, 

Re
te

nt
io

n 
an

d 
Sa

fe
ty

M
ed

ic
al

 
an

d 
Ru

ra
l 

W
or

kf
or

ce

A
fri

ca
 

(Z
am

bi
a;

 
lo

w
 

in
co

m
e)

H
os

pi
ta

l
RC

T—
m

at
ch

ed
‑

pa
irs

N
o

N
o

O
ut

pu
ts

 
N

um
be

r 
of

 s
el

ec
te

d 
co

m
m

on
 

ge
ne

ra
l 

su
rg

ic
al

 in
te

r‑
ve

nt
io

ns
—

m
ea

su
re

d 
w

ith
 e

xt
en

de
d 

th
ea

tr
e 

re
gi

st
er

Ed
uc

a‑
tio

n

11
G

or
do

n 
et

 a
l. 

20
22

 [5
0]

re
Bo

ot
 C

am
p

Im
pr

ov
e 

kn
ow

le
dg

e;
 

im
pr

ov
e 

 
te

ch
no

‑
lo

gi
ca

l s
ki

ll 
ac

qu
is

iti
on

re
Bo

ot
 C

am
p 

tr
ai

ni
ng

 p
ro

‑
gr

am
 w

as
 c

re
‑

at
ed

 a
s 

on
go

in
g 

ed
uc

at
io

n.
 

Id
en

tifi
ed

 n
ee

d 
by

 p
hy

si
ci

an
s 

to
 fa

ci
lit

at
e 

el
ec

‑
tr

on
ic

 h
ea

lth
 

re
co

rd
 (E

H
R)

 
im

pl
em

en
ta

tio
n

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

M
ay

o 
C

lin
ic

—
C

lin
i‑

ca
l S

ys
te

m
s 

Ed
uc

at
io

n

re
Bo

ot
 C

am
p 

is
 a

n 
in

te
ns

iv
e 

an
d 

in
te

ra
ct

iv
e 

re
fre

sh
er

 c
ou

rs
e 

co
ns

is
tin

g 
of

 2
‑d

ay
 s

es
si

on
s 

on
 E

H
R 

to
pi

cs
 

re
le

va
nt

 to
 a

m
bu

‑
la

to
ry

 c
ar

e

Ed
uc

at
io

n
M

ed
ic

al
 

W
or

kf
or

ce
U

SA
 (h

ig
h 

in
co

m
e)

H
os

pi
ta

l
Pr

e‑
te

st
/

po
st

‑t
es

t 
de

si
gn

N
o

Ye
s

Kn
ow

le
dg

e 
Pr

ofi
ci

en
cy

 
Sc

or
e

Ed
uc

a‑
tio

n



Page 9 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

12
Is

la
m

 
et

 a
l. 

20
20

 [5
1]

Fo
ur

 S
te

ps
 

to
 B

ui
ld

in
g 

D
em

en
tia

 
Pr

ac
tic

e 
in

 P
rim

ar
y 

Ca
re

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
: 

to
 le

ad
 p

ra
c‑

tic
e 

ch
an

ge

Fr
ee

 tr
ai

ni
ng

 
pr

og
ra

m
 

de
ve

lo
pe

d 
on

 th
e 

‘F
ou

r 
St

ep
s 

to
 B

ui
ld

‑
in

g 
D

em
en

tia
 

Pr
ac

tic
e 

in
 P

rim
ar

y 
Ca

re
’ 

on
 th

e 
tim

el
y 

di
ag

no
si

s 
an

d 
m

an
‑

ag
em

en
t 

of
 d

em
en

tia

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

N
ot

 s
ta

te
d

Fa
ce

‑t
o‑

fa
ce

 
(3

.5
 h

) o
r o

nl
in

e 
(4

 ×
 1

 h
 m

od
ul

es
) 

tr
ai

ni
ng

 p
ro

gr
am

Ed
uc

at
io

n
N

ur
si

ng
 

W
or

kf
or

ce
A

us
tr

al
ia

 
(h

ig
h 

in
co

m
e)

Pr
im

ar
y 

he
al

th
 

ca
re

 fa
ci

lit
ie

s
lo

ng
itu

di
na

l 
st

ud
y—

pr
e‑

te
st

/p
os

t‑
te

st
 d

es
ig

n

N
o

Ye
s

Kn
ow

le
dg

e 
Se

lf‑
pe

rc
ei

ve
d 

le
ve

ls
 

of
 im

po
rt

an
ce

, 
kn

ow
le

dg
e 

an
d 

co
nfi

‑
de

nc
e

Ed
uc

a‑
tio

n

13
Ja

fa
ri 

et
 a

l. 
20

20
 [5

2]

EC
H

O
‑

C
hi

ca
go

 
G

er
ia

tr
ic

s 
(E

xt
en

si
on

 
fo

r C
om

‑
m

un
ity

 
H

ea
lth

ca
re

 
O

ut
co

m
es

)

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
; 

ad
di

tio
na

l 
m

en
to

rin
g

EC
H

O
 c

on
ne

ct
s 

ac
ad

em
ic

 m
ed

i‑
ca

l s
pe

ci
al

is
ts

 
an

d 
co

m
‑

m
un

ity
 h

ea
lth

 
ca

re
 p

ro
vi

de
rs

 
vi

a 
vi

de
oc

on
fe

r‑
en

ci
ng

 fo
r f

re
e 

ed
uc

at
io

n 
se

ss
io

ns

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

U
ni

ve
rs

ity
 

of
 C

hi
ca

go
12

 s
es

si
on

s ×
 1

 h
 

of
 d

id
ac

tic
 le

ct
ur

e 
(2

0–
30

 m
in

) 
an

d 
te

le
m

on
ito

r‑
in

g 
ca

se
 s

tu
dy

 
di

sc
us

si
on

s 
co

m
‑

pl
et

ed
 v

ia
 v

id
e‑

oc
on

fe
re

nc
in

g 
te

ch
no

lo
gy

 
fa

ci
lit

at
ed

 b
y ×

 1
 

U
C

M
 g

er
ia

tr
ic

ia
n,

 
a 

ge
ria

tr
ic

nu
rs

e 
ed

uc
at

or
 

an
d 

at
 le

as
t o

ne
 

ge
ria

tr
ic

 s
oc

ia
l 

w
or

ke
r

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

M
ed

ic
al

, C
ar

e 
an

d 
A

ge
d 

Ca
re

 W
or

k‑
fo

rc
e

U
SA

 (h
ig

h 
in

co
m

e)
H

os
pi

ta
ls

, a
ge

d 
ca

re
 fa

ci
lit

ie
s, 

co
m

m
un

ity
 

cl
in

ic
s

Pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e 
Se

lf‑
effi

ca
cy

 
Be

ha
vi

ou
r 

ch
an

ge
 

Fr
eq

ue
nc

y 
of

 p
ra

ct
ic

e 
be

ha
vi

ou
rs

Ed
uc

a‑
tio

n

14
Je

dw
ab

 
et

 a
l. 

20
22

 [5
3]

El
ec

tr
on

ic
 

m
ed

ic
al

 
re

co
rd

 (E
M

R)
 

sy
st

em
 

im
pl

em
en

ta
‑

tio
n

Im
pr

ov
e 

st
aff

 
re

te
nt

io
n;

 
im

pr
ov

e 
st

aff
 

sa
fe

ty

EM
R 

sy
st

em
 

im
pl

em
en

ta
‑

tio
n 

ac
ro

ss
 6

 
ho

sp
ita

ls
 

of
 a

 la
rg

e 
te

r‑
tia

ry
 h

ea
lth

ca
re

 
or

ga
ni

sa
tio

n

Im
pa

ct
 

of
 te

ch
no

lo
gy

 
im

pl
em

en
ta

‑
tio

n

N
ot

 s
ta

te
d

Su
rv

ey
s 

co
lle

ct
ed

 
pr

e‑
el

ec
tr

on
ic

 
m

ed
ic

al
 re

co
rd

 
im

pl
em

en
ta

tio
n 

pr
io

r t
o 

CO
VI

D
 

pa
nd

em
ic

 
an

d 
18

‑m
on

th
 

po
st

 im
pl

e‑
m

en
ta

tio
n 

du
r‑

in
g 

th
e 

pa
nd

em
ic

Re
te

nt
io

n,
 

Sa
fe

ty
 

an
d 

Ed
uc

a‑
tio

n

N
ur

si
ng

 
W

or
kf

or
ce

A
us

tr
al

ia
 

(h
ig

h 
in

co
m

e)

H
os

pi
ta

ls
‑o

nl
y 

in
pa

tie
nt

 s
ta

ff
C

ro
ss

 
se

ct
io

na
l 

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

Ye
s

W
el

l‑b
ei

ng
; 

W
or

k 
en

ga
ge

‑
m

en
t; 

M
ot

iv
a‑

tio
n 

to
 u

se
 

te
ch

no
lo

gy
; 

Ex
pe

rie
nc

e 
us

in
g 

te
ch

no
l‑

og
y

Sa
fe

ty
 

(w
el

l‑
be

in
g)



Page 10 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

15
Jo

hn
st

on
 

et
 a

l. 
20

20
 [5

4]

Th
e 

Tr
ai

ni
ng

 
fo

r H
ea

lth
 

Eq
ui

ty
 

N
et

w
or

k 
(T

H
En

et
)

Im
pr

ov
e 

st
aff

 
re

cr
ui

tm
en

t; 
Im

pr
ov

e 
kn

ow
le

dg
e 

an
d 

sk
ill

 
ac

qu
is

iti
on

; 
Im

pr
ov

e 
he

al
th

 s
er

vi
ce

 
pr

ov
is

io
n

TH
En

et
 G

ra
du

‑
at

e 
O

ut
co

m
e 

St
ud

y 
(G

O
S)

 
of

 m
ed

ic
al

 
gr

ad
ua

te
s

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
Th

e 
Tr

ai
ni

ng
 

fo
r H

ea
lth

 
Eq

ui
ty

 
N

et
w

or
k 

(T
H

En
et

)

TH
En

et
 is

 a
 c

om
‑

m
un

ity
‑o

f‑p
ra

c‑
tic

e 
of

 1
3 

he
al

th
 

pr
of

es
si

on
al

 
ed

uc
at

io
n 

in
st

itu
‑

tio
ns

 w
ith

 a
 fo

cu
s 

on
 d

el
iv

er
in

g 
so

ci
al

ly
 a

cc
ou

nt
‑

ab
le

 e
du

ca
tio

n 
to

 p
ro

du
ce

 a
 fi

t‑
fo

r‑
pu

rp
os

e 
m

ed
i‑

ca
l w

or
kf

or
ce

Re
cr

ui
tm

en
t, 

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

Ru
ra

l 
an

d 
M

ed
ic

al
 

W
or

kf
or

ce

A
us

tr
al

ia
 

(h
ig

h 
in

co
m

e)
, 

Th
e

Ph
ili

pp
in

es
 

(lo
w

er
‑

m
id

dl
e 

in
co

m
e)

, 
Su

da
n 

(lo
w

 
in

co
m

e)
, 

So
ut

h 
A

fri
ca

 
(u

pp
er

‑
m

id
dl

e 
in

co
m

e)
, 

N
ep

al
 

(lo
w

er
‑

m
id

dl
e 

in
co

m
e)

, 
Ca

na
da

 
(h

ig
h 

in
co

m
e)

U
ni

ve
rs

ity
M

ix
ed

 
m

et
ho

ds
, 

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Re
cr

ui
tm

en
t

In
te

nt
io

n 
to

 p
ra

ct
ic

e 
in

 ru
ra

l 
an

d 
ot

he
r 

un
de

rs
er

ve
d 

ar
ea

s

Re
cr

ui
t‑

m
en

t

16
M

ar
tin

 
et

 a
l. 

20
19

 [5
5]

Q
ui

ts
ki

lls
 

(p
ar

t 
of

 th
e 

Ta
ck

‑
lin

g
In

di
ge

no
us

 
Sm

ok
in

g 
Pr

og
ra

m
)

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
; 

Im
pr

ov
e 

cu
ltu

ra
l c

om
‑

pe
te

nc
y

Q
ui

ts
ki

lls
 tr

ai
n‑

in
g 

pr
og

ra
m

 
fo

r h
ea

lth
 p

ro
‑

fe
ss

io
na

ls
 w

or
k‑

in
g 

w
ith

 F
irs

t 
N

at
io

ns
 p

eo
pl

e 
w

ho
 s

m
ok

e

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

Ca
nc

er
 C

ou
n‑

ci
l S

ou
th

 
A

us
tr

al
ia

—
A

us
tr

al
ia

n 
G

ov
er

nm
en

t

3 
da

y 
co

ur
se

 
ai

m
ed

 a
t b

ei
ng

 
cu

ltu
ra

lly
 re

le
va

nt
 

to
 in

cr
ea

se
 h

ea
lth

 
pr

of
es

si
on

al
s’

sk
ill

s, 
kn

ow
le

dg
e 

an
d 

co
nfi

de
nc

e 
to

 a
ss

es
s

an
d 

di
sc

us
s 

sm
ok

‑
in

g 
be

ha
vi

ou
r a

nd
su

pp
or

t F
irs

t 
N

at
io

ns
pe

op
le

 to
 q

ui
t 

sm
ok

in
g

Ed
uc

at
io

n
H

ea
lth

, 
In

di
ge

no
us

 
an

d 
Ru

ra
l 

W
or

kf
or

ce

A
us

tr
al

ia
 

(h
ig

h 
in

co
m

e)

H
ea

lth
ca

re
 

fa
ci

lit
ie

s
Pr

e‑
te

st
/

po
st

‑t
es

t 
de

si
gn

N
o

Ye
s

Kn
ow

le
dg

e 
an

d 
co

nfi
‑

de
nc

e

Ed
uc

a‑
tio

n



Page 11 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

17
M

ik
ol

aj
c‑

zy
k 

et
 a

l. 
20

21
 [5

6]

In
pa

tie
nt

 
he

pa
to

lo
gy

 
re

si
de

nt
 c

ur
‑

ric
ul

um

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

A
 m

an
da

to
ry

, 
in

pa
tie

nt
, h

ep
a‑

to
lo

gy
 re

si
de

nt
 

cu
rr

ic
ul

um

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
U

ni
ve

rs
ity

 
of

 C
hi

ca
go

 
M

ed
ic

al
 

ce
nt

re

M
an

da
to

ry
 h

ep
a‑

to
lo

gy
 ro

ta
tio

n 
la

st
s 

fo
r 2

 w
ee

ks
. 

15
 c

or
e 

to
pi

cs
, 

pa
tie

nt
 c

ar
e,

 
w

ee
kl

y 
co

nf
er

‑
en

ce
s, 

lit
er

at
ur

e 
re

vi
ew

, d
id

ac
tic

 
se

ss
io

ns
, o

nl
in

e 
ed

uc
at

io
na

l 
ac

tiv
iti

es

Re
cr

ui
tm

en
t 

an
d 

Ed
uc

a‑
tio

n

M
ed

ic
al

 
W

or
kf

or
ce

U
SA

 (h
ig

h 
in

co
m

e)
H

os
pi

ta
l

Pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e 
12

 
M

C
 q

ue
st

io
ns

 
fro

m
 th

e 
M

ed
‑

ic
al

 K
no

w
l‑

ed
ge

 S
el

f‑
A

ss
es

sm
en

t 
Pr

og
ra

m

Ed
uc

a‑
tio

n

18
M

or
sh

ed
 

et
 a

l. 
20

17
 [5

7]

Ev
id

en
ce

‑
ba

se
d 

ca
nc

er
 

co
nt

ro
l 

(E
BC

C
) t

ra
in

‑
in

g

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

O
nl

in
e 

ev
id

en
ce

‑b
as

ed
 

ca
nc

er
 c

on
tr

ol
 

(E
BC

C
) t

ra
in

in
g 

to
 in

cr
ea

se
 

ev
id

en
ce

‑b
as

ed
 

in
te

rv
en

tio
ns

 
to

 c
on

tr
ol

 o
be

‑
si

ty
 a

nd
 c

an
ce

r 
vi

a 
ex

er
ci

se
/d

ie
tIn

se
rv

ic
e 

tr
ai

n‑
in

g/
ed

uc
at

io
n 

pr
og

ra
m

Pr
ev

en
tio

n 
Re

se
ar

ch
 

Ce
nt

re
 (S

t 
Lo

ui
s)

O
nl

in
e 

EB
CC

 tr
ai

n‑
in

g 
of

 2
6 

sk
ill

s 
fo

r E
BC

C
 c

ar
e 

ov
er

 6
 m

od
ul

es
 

In
te

ra
ct

io
ns

 p
ra

c‑
tic

ed
 v

ia
 s

im
ul

a‑
tio

ns

Ed
uc

at
io

n
Ca

re
, N

ur
si

ng
 

an
d 

A
lli

ed
 

H
ea

lth
 W

or
k‑

fo
rc

e

U
SA

 (h
ig

h 
in

co
m

e)
Pu

bl
ic

 h
ea

lth
 

se
tt

in
gs

 (n
ot

 
sp

ec
ifi

c)

Pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e 
Sk

ill
‑b

as
ed

 
co

m
pe

te
nc

e

Ed
uc

a‑
tio

n

19
M

ur
th

y 
et

 a
l. 

20
20

 [5
8]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

D
et

er
m

in
e 

if 
si

m
ila

r s
ki

ll 
ac

qu
is

iti
on

 
w

ith
 lo

w
 fi

de
lit

y 
(L

F)
 v

s 
hi

gh
 

fid
el

ity
 (H

F)
 

si
m

ul
at

io
n 

tr
ai

ni
ng

 c
ou

rs
e 

in
 c

lin
ic

al
 b

re
as

t 
ex

am
 (C

BE
)

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

U
ni

ve
rs

ity
 

Te
ac

hi
ng

 
H

os
pi

ta
l 

an
d 

th
e 

Ce
n‑

tr
e 

fo
r S

ur
‑

ge
ry

 a
nd

Pu
bl

ic
 H

ea
lth

 
Br

ig
ha

m
 

an
d 

W
om

en
’s 

H
os

pi
ta

l 
in

 B
os

to
n

1‑
da

y 
C

BE
 s

im
ul

a‑
tio

n 
tr

ai
ni

ng
 

co
ur

se
. P

ra
ct

ic
e 

w
ith

 tr
ai

ne
r

Ed
uc

at
io

n
M

ed
ic

al
 

W
or

kf
or

ce
Ea

st
 A

fri
ca

 
(R

w
an

da
; 

lo
w

 
in

co
m

e)

H
os

pi
ta

l
Si

ng
le

 c
en

tr
e 

ra
nd

om
is

ed
 

cr
os

s 
ov

er
—

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e
Ed

uc
a‑

tio
n

20
N

ei
kr

ug
 

et
 a

l. 
20

22
 [5

9]

U
C

I T
ra

in
 

N
ew

  
Tr

ai
ne

rs
 

(T
N

T
) P

ri‑
m

ar
y 

C
ar

e
Ps

yc
hi

at
ry

 
Fe

llo
w

sh
ip

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Fe
llo

w
sh

ip
 p

ro
‑

gr
am

 fo
r p

ro
fe

s‑
si

on
al

s 
w

or
ki

ng
 

in
 p

rim
ar

y 
ca

re
‑b

as
ed

 p
sy

‑
ch

ia
tr

ic
 c

ar
e

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
U

ni
ve

rs
ity

 
of

 C
al

ifo
r‑

ni
a 

Irv
in

e 
an

d 
U

ni
ve

r‑
si

ty
 o

f C
al

ifo
r‑

ni
a 

D
av

is

1 
ye

ar
 fe

llo
w

sh
ip

 
fo

r b
eh

av
io

ur
al

 
he

al
th

 w
or

kf
or

ce
 

pr
im

ar
y 

ca
re

 
pr

ov
id

er
s

Sa
fe

ty
 

an
d 

Ed
uc

a‑
tio

n

M
en

ta
l 

H
ea

lth
, 

M
ed

ic
al

 
an

d 
N

ur
si

ng
 

W
or

kf
or

ce

U
SA

 (h
ig

h 
in

co
m

e)
Pr

im
ar

y 
ca

re
Pr

e‑
te

st
/

po
st

‑t
es

t 
de

si
gn

N
o

N
o

Kn
ow

le
dg

e 
50

 it
em

 
un

va
lid

at
ed

 
M

C
 e

xa
m

 
de

ve
lo

pe
d 

by
 re

se
ar

ch
er

sEd
uc

a‑
tio

n



Page 12 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

21
O

rt
eg

a 
et

 a
l. 

20
18

 [6
0]

N
ur

si
ng

 
Le

ad
er

sh
ip

: 
Em

po
w

er
‑

in
g 

N
ur

se
s 

in
 L

at
in

 
A

m
er

ic
a 

an
d 

th
e 

Ca
r‑

ib
be

an

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

O
nl

in
e 

nu
rs

in
g 

le
ad

er
sh

ip
 

co
ur

se
 in

 E
ng

‑
lis

h 
an

d 
Sp

an
‑

is
h 

fo
r n

ur
se

s 
in

 le
ad

er
sh

ip
 

ro
le

s

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

Pa
n 

A
m

er
i‑

ca
n 

H
ea

lth
 

O
rg

an
iz

a‑
ti

o
n

 (P
A

H
O

) 
Vi

rt
ua

l 
C

am
pu

s

A
sy

nc
hr

on
ou

s, 
on

lin
e 

8 
m

od
ul

e 
co

ur
se

s. 
Ex

pe
ct

ed
 

to
 c

om
pl

et
e 

w
ith

in
 3

 m
on

th
s. 

3 
co

ho
rt

s—
Co

ho
rt

 1
 (E

ng
lis

h 
sp

ea
ki

ng
), 

Co
ho

rt
 

2 
(S

pa
ni

sh
 s

pe
ak

‑
in

g)
, C

oh
or

t 3
 (i

n 
U

ru
gu

ay
)

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

N
ur

si
ng

 
W

or
kf

or
ce

U
SA

 (h
ig

h 
in

co
m

e)
Pu

bl
ic

 fa
ci

lit
ie

s
Re

tr
os

pe
c‑

tiv
e 

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e 
Ei

gh
t p

re
–p

os
t 

w
ith

in
‑m

od
‑

ul
e 

ex
am

s

Ed
uc

a‑
tio

n

22
O

rt
eg

a 
et

 a
l. 

20
21

 [6
1]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Pr
og

ra
m

 
to

 im
pr

ov
e 

th
e 

in
te

gr
at

ed
 

re
sp

on
se

 
of

 m
en

ta
l h

ea
lth

 
cr

is
is

 te
am

s 
th

ro
ug

h 
si

m
u‑

la
te

d 
pa

tie
nt

 
tr

ai
ni

ng

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

M
au

ds
le

y 
Si

m
ul

at
io

n
Pr

og
ra

m
 o

f 5
 

in
te

rp
ro

fe
s‑

si
on

al
 s

im
ul

at
io

n 
co

ur
se

s 
(1

1 
se

ss
io

ns
) f

oc
us

in
g 

on
 c

or
e 

sk
ill

s 
to

 im
pr

ov
e 

m
en

‑
ta

l h
ea

lth
 c

ris
is

 
si

tu
at

io
ns

. S
im

ul
a‑

tio
n 

sc
en

ar
io

s 
w

ith
 tr

ai
ne

d 
ac

to
rs

 
of

 1
0–

15
 m

in
 

w
ith

 3
0–

40
 m

in
 

de
br

ie
f

Sa
fe

ty
 

an
d 

Ed
uc

a‑
tio

n

M
en

ta
l 

H
ea

lth
, N

ur
s‑

in
g,

 A
lli

ed
 

H
ea

lth
, S

oc
ia

l 
an

d 
M

ed
ic

al
 

W
or

kf
or

ce

U
K 

(h
ig

h 
in

co
m

e)
A

ll 
cl

in
ic

al
 fa

ci
li‑

tie
s

M
ix

ed
 

m
et

ho
ds

—
pr

e‑
te

st
/

po
st

‑t
es

t 
de

si
gn

N
o

N
o

M
ea

su
re

 o
f 

so
ci

al
 a

nd
 

co
gn

iti
ve

 
ab

ili
tie

s 
in

 
de

m
an

di
ng

 
si

tu
at

io
ns

 
Th

e 
H

um
an

 
Fa

ct
or

s 
Sk

ill
s 

fo
r H

ea
lth

ca
re

 
In

st
ru

m
en

t 
(H

uF
SH

I)

Ed
uc

a‑
tio

n

23
Pa

rm
ar

 
et

 a
l. 

20
22

 [6
2]

Th
e 

Fo
un

‑
da

tio
na

l 
Ca

re
gi

ve
r‑

Ce
nt

er
ed

 
Ca

re
 E

du
ca

‑
tio

n 
pr

og
ra

m

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Pe
rs

on
‑c

en
tr

ed
 

co
m

pe
te

nc
y‑

ba
se

d 
ed

uc
a‑

tio
n 

pr
og

ra
m

 
fo

r t
he

 c
ar

e 
w

or
kf

or
ce

 w
or

k‑
in

g 
w

ith
 fa

m
ily

 
ca

re
gi

ve
rs

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

U
ni

ve
rs

ity
 

of
 A

lb
er

ta
 

et
hi

cs

1 
h 

fre
e 

co
m

pe
‑

te
nc

y 
ed

uc
at

io
n 

to
 id

en
tif

y,
 a

ss
es

s, 
su

pp
or

t a
nd

 p
ar

t‑
ne

r w
ith

 fa
m

ily
 

ca
re

gi
ve

rs
. 6

 
m

od
ul

es
 th

at
 fo

l‑
lo

w
 th

e 
do

m
ai

ns
 

in
 th

e 
Ca

re
gi

ve
r‑

Ce
nt

er
ed

 C
ar

e 
Co

m
pe

te
nc

y 
Fr

am
ew

or
k

Ed
uc

at
io

n
A

lli
ed

 H
ea

lth
, 

N
ur

si
ng

, 
A

ge
d 

Ca
re

, 
So

ci
al

 
an

d 
M

ed
ic

al
 

W
or

kf
or

ce

U
SA

 (h
ig

h 
in

co
m

e)
Pr

im
ar

y 
ca

re
, 

ho
sp

ita
l, 

ho
m

e 
ca

re
, a

ge
d 

ca
re

M
ix

ed
 

m
et

ho
ds

—
pr

e‑
te

st
/

po
st

‑t
es

t 
de

si
gn

N
o

Ye
s

Kn
ow

l‑
ed

ge
 a

nd
 

co
nfi

de
nc

e 
Ca

re
gi

ve
r‑

Ce
nt

er
ed

 C
ar

e 
Kn

ow
le

dg
e 

A
ss

es
sm

en
t 

Te
st

Ed
uc

a‑
tio

n



Page 13 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

24
Pl

ay
fo

rd
 

et
 a

l. 
20

20
 [6

3]

N
ot

 s
ta

te
d 

(ru
ra

l/r
em

ot
e 

cl
in

ic
al

 p
la

ce
‑

m
en

t)

Im
pr

ov
e 

ru
ra

l 
re

cr
ui

tm
en

t/
re

te
nt

io
n

Ru
ra

l/r
em

ot
e 

cl
in

ic
al

 p
la

ce
‑

m
en

t i
n 

fin
al

 
ye

ar
 o

f s
tu

dy
. 

Fo
llo

w
ed

 
up

 a
t 1

 y
ea

r 
an

d 
15

–1
7 

ye
ar

 
po

st
‑g

ra
du

at
io

n 
to

 d
et

er
m

in
e 

lo
ca

tio
n 

of
 p

ra
c‑

tic
e 

(ru
ra

l/
ur

ba
n)

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
U

ni
ve

rs
ity

 
of

 W
es

te
rn

 
A

us
tr

al
ia

—
U

ni
ve

rs
ity

 
D

ep
ar

tm
en

t 
of

 R
ur

al
 

H
ea

lth
 

(U
D

RH
)

N
ur

si
ng

 
an

d 
al

lie
d 

he
al

th
 

st
ud

en
ts

 e
nr

ol
le

d 
at

 a
n 

ur
ba

n 
ca

m
pu

s 
an

d 
co

m
pl

et
ed

 
a 

ru
ra

l p
la

ce
m

en
t 

of
 2

–1
8 

w
ee

ks
 

in
 fi

na
l y

ea
r 

of
 c

ou
rs

e

Re
cr

ui
tm

en
t, 

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

A
lli

ed
 H

ea
lth

, 
N

ur
si

ng
, R

ur
al

 
an

d 
Re

m
ot

e 
W

or
kf

or
ce

A
us

tr
al

ia
 

(h
ig

h 
in

co
m

e)

W
es

te
rn

 A
us

tr
al

‑
ia

n 
U

D
RH

Lo
ng

itu
di

‑
na

l c
oh

or
t 

st
ud

y—
pr

e‑
te

st
/p

os
t‑

te
st

 d
es

ig
n

N
o

N
o

Re
cr

ui
tm

en
t 

an
d 

re
te

nt
io

n 
to

 ru
ra

l w
or

k‑
pl

ac
e 

Lo
ca

tio
n 

of
 p

ra
ct

ic
e

Re
cr

ui
t‑

m
en

t

25
Ri

se
nd

al
 

et
 a

l. 
20

22
 [6

4]

iS
U

RV
IV

E
Im

pr
ov

e 
kn

ow
le

dg
e 

an
d 

sk
ill

 
ac

qu
is

iti
on

Ca
nc

er
 s

ur
vi

vo
r‑

sh
ip

 e
du

ca
tio

n 
pr

og
ra

m
 

fo
r r

ur
al

 p
rim

ar
y 

ca
re

 p
ra

ct
ic

e 
he

al
th

 p
ro

fe
s‑

si
on

al
s

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

H
ig

h 
Pl

ai
ns

 
Re

se
ar

ch
 

N
et

w
or

k 
at

 D
ep

ar
t‑

m
en

t o
f F

am
‑

ily
 M

ed
ic

in
e 

U
ni

ve
rs

ity
 

of
 C

ol
or

ad
o

M
ul

tim
od

al
 

cu
rr

ic
ul

um
 u

si
ng

 
SO

uN
D

 T
ea

m
 

Tr
ai

ni
ng

 (T
ra

de
‑

m
ar

k)
—

4 
×

 1
 h

 
fa

ce
‑t

o‑
fa

ce
 fu

ll 
pr

ac
tic

e 
te

am
 

se
ss

io
ns

. D
id

ac
tic

 
an

d 
in

te
ra

ct
iv

e.
 

Su
pp

le
m

en
ta

l 
se

rie
s ×

 1
2 

m
on

th
ly

 1
 h

 in
te

r‑
ac

tiv
e 

w
eb

in
ar

s

Ed
uc

at
io

n
Ru

ra
l, 

H
ea

lth
, 

Ca
re

, N
ur

si
ng

, 
an

d 
A

lli
ed

 
H

ea
lth

 W
or

k‑
fo

rc
e

U
SA

 (h
ig

h 
in

co
m

e)
Pr

im
ar

y 
ca

re
M

ix
ed

 
m

et
ho

ds
—

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

Ye
s

Kn
ow

le
dg

e 
14

 
ite

m
 q

ue
st

io
n‑

na
ire

Ed
uc

a‑
tio

n

26
Sa

le
hi

 
et

 a
l. 

20
21

 [6
5]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on
; 

Im
pr

ov
e 

st
aff

 
re

cr
ui

tm
en

t

N
at

io
na

l 
pa

ed
ia

tr
ic

 
nu

rs
e 

tr
ai

ni
ng

 
pr

og
ra

m
 e

va
lu

a‑
tio

n 
af

te
r 4

 y
ea

rs
 

of
 g

ra
du

at
es

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
Si

ck
Ki

d
s‑

G
ha

na
  

Pa
ed

ia
tr

ic
 

N
ur

si
ng

 
Ed

uc
at

io
n 

Pa
rt

ne
r‑

sh
ip

; G
ha

na
 

C
ol

le
g

e 
of

 N
ur

se
s 

an
d

 M
id

‑
w

iv
es

1 
ye

ar
 

co
m

pe
te

nc
y‑

ba
se

d 
tr

ai
ni

ng
 

pr
og

ra
m

; l
ec

tu
re

s, 
ca

se
‑b

as
ed

 
le

ar
ni

ng
, s

im
ul

a‑
tio

n,
 e

xt
en

si
ve

 
cl

in
ic

al
 p

ra
ct

ic
um

. 
Co

nt
en

t =
 fa

m
‑

ily
 c

en
tr

ed
 c

ar
e,

 
st

re
ng

th
s‑

ba
se

d 
nu

rs
in

g 
an

d 
ge

n‑
de

r e
qu

al
ity

, 
pr

im
ar

y 
ca

re
, 

m
an

ag
in

g 
ac

ut
e 

an
d 

ch
al

le
ng

in
g 

ho
sp

ita
l p

at
ie

nt
s, 

em
er

ge
nc

y 
ca

re
, 

le
ad

er
sh

ip
 d

ev
el

‑
op

m
en

t

Re
cr

ui
tm

en
t, 

Re
te

nt
io

n 
an

d 
Ed

uc
a‑

tio
n

N
ur

si
ng

 
W

or
kf

or
ce

W
es

t 
A

fri
ca

 
(G

ha
na

; 
lo

w
er

‑
m

id
dl

e 
in

co
m

e)

Tr
ai

ni
ng

 
ce

nt
re

s ×
 3

 
ac

ro
ss

 th
e 

co
un

‑
tr

y;
 h

os
pi

ta
ls

M
ix

ed
 

m
et

ho
d—

pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

Ye
s

Kn
ow

le
dg

e,
 

co
nfi

de
nc

e 
an

d 
cl

in
ic

al
 

sk
ill

s

Ed
uc

a‑
tio

n



Page 14 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

27
Si

br
ia

n 
et

 a
l. 

20
22

 [6
6]

N
ot

 s
ta

te
d

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Vi
rt

ua
l e

du
ca

‑
tio

n 
ap

pr
oa

ch
 

to
 a

dd
re

ss
 

le
ar

ni
ng

 n
ee

ds
 

du
rin

g 
CO

VI
D

N
ew

 g
ra

du
at

e 
cl

in
ic

al
 n

ur
se

s 
(N

G
C

N
s)

 v
ir‑

tu
al

 p
ro

gr
am

 
du

e 
to

 re
m

ot
e 

w
or

ki
ng

 
an

d 
so

ci
al

 
di

st
an

ci
ng

N
ot

 s
ta

te
d

10
 w

ee
k 

on
lin

e—
ac

tiv
e 

le
ar

ni
ng

 
st

ra
te

gi
es

, i
nc

lu
d‑

in
g 

un
fo

ld
in

g 
cl

in
ic

al
 c

as
e 

st
ud

‑
ie

s, 
se

lf‑
re

fle
ct

io
n,

 
sm

al
l g

ro
up

 d
is

‑
cu

ss
io

n,
 ro

le
 p

la
y‑

in
g,

 d
eb

rie
fin

g.
 

W
el

ln
es

s/
st

re
ss

 
m

an
ag

em
en

t 
to

pi
cs

. O
nl

in
e 

pr
e‑

ce
pt

or
sh

ip
 a

nd
 6

 
vi

rt
ua

l e
du

ca
tio

n 
se

ss
io

ns

Re
te

nt
io

n,
 

Sa
fe

ty
 

an
d 

Ed
uc

a‑
tio

n

N
ur

si
ng

 
W

or
kf

or
ce

U
SA

 (h
ig

h 
in

co
m

e)
H

ea
lth

ca
re

 fa
ci

li‑
tie

s 
w

ith
 n

ew
 

gr
ad

ua
te

 
pr

og
ra

m
s

Pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e 
Ca

se
y‑

Fi
nk

 
G

ra
du

at
e 

N
ur

se
 E

xp
er

i‑
en

ce
 s

ur
ve

y 
(re

vi
se

d)

Ed
uc

a‑
tio

n

28
Tr

an
 e

t a
l. 

20
19

 [6
7]

A
PN

 
Le

ad
er

sh
ip

 
D

ev
el

op
m

en
t 

Pr
og

ra
m

Im
pr

ov
e 

kn
ow

le
dg

e 
an

d 
sk

ill
 

ac
qu

is
iti

on

Le
ad

er
sh

ip
 

an
d 

m
an

ag
e‑

m
en

t f
el

lo
w

sh
ip

 
fo

r a
dv

an
ce

d 
pr

ac
tic

e 
nu

rs
es

 
(A

PN
s)

—
ce

rt
i‑

fie
d 

nu
rs

e 
m

id
w

iv
es

(C
N

M
s)

 
an

d 
nu

rs
e 

pr
ac

‑
tit

io
ne

rs
 (N

Ps
)

Fo
rm

al
 e

du
ca

‑
tio

n 
pr

og
ra

m
N

ot
 s

ta
te

d
1 

ye
ar

 fe
llo

w
‑

sh
ip

—
3 

in
te

ns
iv

e 
fa

ce
‑t

o‑
fa

ce
 le

ad
‑

er
sh

ip
 re

tr
ea

ts
; 2

 
m

on
th

ly
 d

is
ta

nc
e‑

ba
se

d 
le

ar
ni

ng
 

ac
tiv

iti
es

. D
is

ta
nc

e 
an

d 
on

lin
e 

w
or

k‑
sh

op
s, 

se
m

in
ar

s, 
te

am
 le

ar
ni

ng

Re
te

nt
io

n,
 

Sa
fe

ty
 

an
d 

Ed
uc

a‑
tio

n

N
ur

si
ng

 
an

d 
Ru

ra
l 

W
or

kf
or

ce

U
SA

 (h
ig

h 
in

co
m

e)
A

ca
de

m
ic

 h
ea

lth
 

ce
nt

re
s; 

pr
iv

at
e 

pr
ac

tic
e

Pr
e‑

te
st

/
po

st
‑t

es
t 

de
si

gn

N
o

N
o

Kn
ow

le
dg

e 
Le

ad
er

sh
ip

/
m

an
ag

em
en

t 
co

m
pe

te
nc

ie
s

Ed
uc

a‑
tio

n

29
Ve

se
l 

et
 a

l. 
20

15
 [6

8]

H
el

pi
ng

 
H

ea
lth

 W
or

k‑
er

s 
Co

pe
 

(H
H

W
C

) 
pr

oj
ec

t

Im
pr

ov
e 

co
pi

ng
 s

ki
lls

/
st

re
ss

 le
ve

ls
 

an
d 

re
la

tio
n‑

sh
ip

s

H
H

W
C

 o
ffe

rs
 

co
un

se
lli

ng
 

an
d 

ps
yc

ho
‑

lo
gi

ca
l t

ra
in

in
g 

on
 c

op
in

g,
 

st
re

ss
 a

nd
 p

ro
‑

vi
de

r–
pr

ov
id

er
 

an
d 

pr
ov

id
er

–
cl

ie
nt

 re
la

tio
n‑

sh
ip

s

In
se

rv
ic

e 
tr

ai
n‑

in
g/

ed
uc

at
io

n 
pr

og
ra

m

N
ot

 s
ta

te
d

In
di

vi
du

al
 in

ta
ke

 
co

un
se

lli
ng

 
as

se
ss

m
en

t. 
10

 ×
 g

ro
up

 
co

un
se

lli
ng

 
se

ss
io

ns
. H

ea
lth

 
w

or
ke

rs
 g

ro
up

ed
 

in
to

 w
om

en
 

an
d 

m
en

’s 
gr

ou
ps

 a
nd

 m
et

 
w

ee
kl

y.
 T

ra
in

ed
 

on
 s

tr
es

s 
m

an
ag

e‑
m

en
t, 

se
lf‑

ca
re

 
an

d 
cl

ie
nt

‑c
ar

e.
 

Re
fre

sh
er

 tr
ai

ni
ng

 
af

te
r 9

 m
on

th
s

Re
te

nt
io

n,
 

Sa
fe

ty
 

an
d 

Ed
uc

a‑
tio

n

Ru
ra

l, 
H

ea
lth

 
an

d 
N

ur
si

ng
 

W
or

kf
or

ce

W
es

t 
A

fri
ca

 
(S

ie
rr

a 
Le

on
e;

 lo
w

 
in

co
m

e)

Pr
im

ar
y 

he
al

th
 

ca
re

 fa
ci

lit
ie

s
Re

tr
os

pe
c‑

tiv
e 

pr
e‑

te
st

 
an

d 
a 

po
st

 
su

rv
ey

N
o

N
o

Sa
fe

ty
 (m

en
‑

ta
l h

ea
lth

) 
C

op
in

g 
sk

ill
s, 

p
er

ce
iv

ed
 

st
re

ss
 le

ve
ls

 
an

d 
ch

an
ge

s 
in

 re
la

tio
n‑

sh
ip

s 
(p

re
 

to
 p

os
t)

Sa
fe

ty
 

(w
el

l‑
be

in
g)



Page 15 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
1 

(c
on

tin
ue

d)

In
cl

ud
ed

 
pa

pe
rs

In
te

rv
en

tio
n 

(A
bb

re
vi

at
ed

 T
ID

IE
R 

Ch
ec

kl
is

t)
St

ud
y 

ch
ar

ac
te

ri
st

ic
s

N
o

Ci
ta

tio
n

N
A

M
E?

 
In

te
rv

en
tio

n 
N

am
e

W
H

Y?
 

In
te

rv
en

tio
n 

ai
m

W
H

AT
? 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

AT
?

CO
D

ED
: 

In
te

rv
en

tio
n/

m
et

ho
ds

W
H

O
? 

In
te

rv
en

tio
n 

pr
ov

id
er

H
O

W
?

Th
e 

in
te

rv
en

tio
n 

pr
ov

id
ed

D
om

ai
ns

 th
e 

in
te

rv
en

tio
n 

ai
m

s 
to

 
in

flu
en

ce

W
or

kf
or

ce
Co

un
tr

y 
(a

nd
 

co
un

tr
y 

in
co

m
e*

Se
tt

in
g

St
ud

y 
de

si
gn

Ec
on

om
ic

 
ev

al
ua

tio
n?

Co
ns

um
er

 
en

ga
ge

m
en

t?
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re

D
om

ai
n 

fo
r t

he
 

pr
im

ar
y 

ou
tc

om
e

30
Zh

an
g 

et
 a

l. 
20

21
 [6

9]

‘a
pp

oi
nt

‑
m

en
t–

tr
ia

ge
–

di
si

nf
ec

tio
n’

 
w

or
k 

pa
tt

er
n

Im
pr

ov
e 

st
aff

 
sa

fe
ty

 (m
en

‑
ta

l h
ea

lth
; 

w
or

kl
oa

d;
 

st
re

ss
)

Th
e 

w
or

k 
pa

tt
er

n 
(t

ri‑
ag

e 
pr

ot
oc

ol
 

an
d 

di
si

nf
ec

tio
n 

fre
qu

en
cy

) 
of

 th
e 

ho
sp

ita
l 

pr
e‑

CO
VI

D
 

an
d 

po
st

‑C
O

VI
D

 
ou

tb
re

ak
; q

ua
r‑

te
rly

 m
en

ta
l 

he
al

th
 s

ur
ve

ys
 

to
 a

ss
es

s 
th

e 
m

en
ta

l s
ta

‑
tu

s 
of

 th
e 

m
ili

‑
ta

ry
 h

ea
lth

ca
re

 
pr

ov
id

er
s

Po
lic

y/
pr

ot
o‑

co
l c

ha
ng

e
U

ni
te

d 
N

at
io

ns
C

ha
ng

e 
to

 w
or

k 
pa

tt
er

n 
du

e 
to

 C
O

VI
D

 p
an

‑
de

m
ic

. P
at

ie
nt

s 
m

us
t m

ak
e 

ap
po

in
tm

en
t, 

tr
ia

ge
d 

by
 s

pe
ci

al
‑

is
t b

as
ed

 o
n 

ris
k 

(t
em

pe
ra

tu
re

 
ta

ke
n)

, p
at

ie
nt

 
to

 fe
ve

r o
r r

ou
tin

e 
cl

in
ic

. D
is

in
fe

ct
 

ho
sp

ita
l—

hi
gh

 
ris

k 
ar

ea
s ×

 2
/d

ay
, 

lo
w

er
 ri

sk
 ×

 1
/d

ay

Re
te

nt
io

n 
an

d 
Sa

fe
ty

M
ed

ic
al

, 
N

ur
si

ng
 

an
d 

A
lli

ed
 

H
ea

lth
 W

or
k‑

fo
rc

e

So
ut

h 
Su

da
n 

(lo
w

 
in

co
m

e)

U
ni

te
d 

N
at

io
ns

 
pe

ac
ek

ee
pi

ng
 

fie
ld

 h
os

pi
ta

l

M
ix

ed
 

m
et

ho
ds

 
(P

re
–p

os
t 

su
rv

ey
s)

N
o

N
o

Sa
fe

ty
 (m

en
ta

l 
he

al
th

) 
Pe

rc
ei

ve
d 

St
re

ss
 S

ca
le

 
an

d 
ge

ne
ra

l‑
is

ed
 A

nx
ie

ty
 

D
is

or
de

r 
be

fo
re

/a
ft

er
 

th
e 

CO
VI

D
 

ou
tb

re
ak

Sa
fe

ty
 

(w
el

l‑
be

in
g)

*C
la

ss
ifi

ca
tio

n 
ba

se
d 

on
 th

e 
W

or
ld

 B
an

k 
Co

un
tr

y 
an

d 
Le

nd
in

g 
G

ro
up

s—
W

or
ld

 B
an

k 
D

at
a 

H
el

p 
D

es
k)



Page 16 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
2 

Re
su

lts
 o

f t
he

 in
cl

ud
ed

 s
tu

di
es

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

1
A

bd
ul

la
 e

t a
l. 

20
20

 [4
0]

n 
=

 6
4 

co
ho

rt
 1

 
pr

e 
an

d 
po

st
 te

st
25

–3
3 

=
 4

0 
34

–4
4 

=
 2

1 
45

–5
4 

=
 3

M
 =

 4
 F

 =
 6

0
Kn

ow
le

dg
e 

Pe
rc

en
t‑

ag
es

 p
re

se
nt

ed
 

fo
r e

ac
h 

qu
es

tio
n

n 
=

 5
6 

co
ho

rt
 

2 
sa

m
e 

pr
e 

an
d 

po
st

‑t
es

t 
as

 c
oh

or
t 1

25
–3

3 
=

 2
8 

34
–4

4 
=

 2
2 

45
–5

4 
=

 6

M
 =

 3
 F

 =
 5

3
Kn

ow
le

dg
e 

Pe
rc

en
t‑

ag
es

 p
re

se
nt

ed
 

fo
r e

ac
h 

qu
es

tio
n

Pr
e/

po
st

 re
su

lts
 

pr
es

en
te

d 
fo

r C
oh

or
t 1

 a
nd

 2
, 

bu
t n

ot
 b

et
w

ee
n 

co
ho

rt
s

Si
gn

ifi
ca

nt
 D

iff

2
A

lw
y 

A
l‑B

ei
ty

 
et

 a
l. 

20
20

 
[4

1]

n 
=

 6
36

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

Kn
ow

le
dg

e—
74

.2
 

m
ea

n 
at

 p
re

‑t
ra

in
in

g,
 

89
.2

 m
ea

n 
im

m
ed

ia
te

ly
 

af
te

r t
he

 tr
ai

ni
ng

. S
ki

ll 
ac

qu
is

iti
on

—
in

cr
ea

se
d 

fro
m

 3
8.

2 
m

ea
n 

to
 8

5.
4 

im
m

ed
ia

te
ly

 p
os

t‑
tr

ai
ni

ng

n 
=

 1
93

 (1
0‑

m
on

th
 a

ss
es

s‑
m

en
t i

n 
a 

su
bs

et
 

of
 h

ea
lth

 
w

or
ke

rs
)

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

Kn
ow

le
dg

e—
85

.4
 

m
ea

n 
at

 th
e 

10
‑m

on
th

 
fo

llo
w

‑u
p.

 S
ki

ll 
ac

qu
is

i‑
tio

n—
si

gn
ifi

ca
nt

 
ov

er
al

l d
ec

lin
e 

of
 s

ki
lls

 
at

 1
0‑

m
on

th
 fo

llo
w

‑u
p 

fro
m

 8
5.

4 
m

ea
n 

to
 8

0.
8

Kn
ow

le
dg

e:
 o

ve
ra

ll 
sc

or
es

 in
cr

ea
se

d 
fro

m
 7

8 
to

 9
3%

 
(p

 <
 0

.0
00

2)
. S

ki
ll 

ac
qu

is
iti

on
: s

co
re

s 
in

cr
ea

se
d 

fro
m

 3
8 

to
 8

3%
 (p

 <
 0

.0
00

)

Si
gn

ifi
ca

nt
 D

iff

3
A

yi
si

‑B
oa

te
ng

 
et

 a
l. 

20
22

 
[4

2]

n 
=

 4
9

M
ea

n 
34

.6
 

(±
 6

.8
2)

—
ra

ng
e 

22
–5

0 
ye

ar
s

M
 =

 2
4 

F 
=

 2
5

19
.8

 (±
 4

.3
) o

ut
 o

f 3
0 

Sc
or

e 
re

la
te

s 
to

 p
ar

tic
i‑

pa
nt

s’ 
kn

ow
le

dg
e

n 
=

 4
9

m
ea

n 
34

.6
 

(±
 6

.8
2)

—
ra

ng
e 

22
–5

0 
ye

ar
s

M
 =

 2
4 

F 
=

 2
5

23
.2

 (±
 4

.0
) o

ut
 o

f 3
0 

Sc
or

e 
re

la
te

s 
to

 p
ar

tic
i‑

pa
nt

s’ 
kn

ow
le

dg
e

in
cr

ea
se

 in
 th

e 
pr

o‑
po

rt
io

n 
of

 p
ar

‑
tic

ip
an

ts
 w

ho
 h

ad
 

co
rr

ec
t a

ns
w

er
s 

in
 a

ll 
th

e 
se

ve
n 

do
m

ai
ns

 
(p

 <
 0

.0
1)

Si
gn

ifi
ca

nt
 D

iff

4
A

zo
ul

ay
 e

t a
l. 

20
21

 [4
3]

Re
si

de
nt

 
nu

m
be

rs
 

no
t p

ro
vi

de
d

N
ot

 s
ta

te
d

no
t s

ta
te

d
N

um
be

r o
f s

ur
ge

r‑
ie

s: 
2/

13
8 

(0
.1

%
) 

he
pa

te
ct

om
ie

s 
du

rin
g 

pe
rio

d 
1 

(fi
rs

t 2
 

ye
ar

s)
. N

o 
W

ha
ts

A
pp

 
H

PB
 G

ro
up

 in
 p

er
io

d 
1.

 C
on

fe
re

nc
es

 =
 n

o 
fo

rm
al

 c
on

fe
re

nc
e/

pr
es

en
ta

tio
ns

 in
 p

er
io

d 
1.

 P
ub

lic
at

io
ns

 =
 2

Re
si

de
nt

 n
um

‑
be

rs
 n

ot
 p

ro
‑

vi
de

d

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

N
um

be
r o

f s
ur

ge
rie

s: 
of

 8
1/

18
8 

(4
3.

1%
) 

he
pa

te
ct

om
ie

s 
du

rin
g 

pe
rio

d 
2.

 
W

ha
ts

A
pp

 H
PB

 G
ro

up
 

in
 p

er
io

d 
2 

ve
ry

 a
ct

iv
e.

 
Co

nf
er

en
ce

s =
 1

1.
 

Pr
es

en
ta

tio
ns

 =
 7

. 
Pu

bl
ic

at
io

ns
 =

 1
2

N
um

be
r o

f s
ur

ge
rie

s 
(re

pr
es

en
tin

g 
in

cr
ea

se
 

in
 k

no
w

le
dg

e)
: 4

0‑
fo

ld
 

in
cr

ea
se

. P
ub

lic
at

io
ns

/
pr

es
en

ta
tio

ns
 =

 si
xf

ol
d 

in
cr

ea
se

Si
gn

ifi
ca

nt
 D

iff

5
Be

nn
et

t e
t a

l. 
20

22
 [4

4]
n 

=
 1

60
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
CC

S 
To

ta
l s

co
re

 
(m

ed
ia

n)
 =

 8
1 

(ra
ng

e 
18

–9
0)

 P
‑C

AT
 T

ot
al

 
Sc

or
e 

(m
ed

ia
n)

 =
 4

3 
(ra

ng
e 

13
–6

5)

n 
=

 1
60

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

CC
S 

To
ta

l s
co

re
: 

m
ed

ia
n 

=
 8

5 
(ra

ng
e 

63
–9

0)
 P

‑C
AT

 T
ot

al
 

Sc
or

e:
 m

ed
ia

n 
=

 4
4 

(ra
ng

e 
29

–5
7)

D
iff

er
en

ce
 in

 C
C

S 
To

ta
l s

co
re

 =
 p

 =
 0

.0
07

; 
P‑

C
AT

 T
ot

al
 

Sc
or

e 
=

 P
 ≤

 0
.0

01

Si
gn

ifi
ca

nt
 D

iff

6
C

hi
co

in
e 

20
22

 
[4

5]
n 

=
 2

8
39

.1
 m

ea
n

M
 =

 1
 F

 =
 2

7
Se

lf‑
effi

ca
cy

 =
 7

.8
 (l

ea
st

 
sq

ua
re

 m
ea

ns
)

n 
=

 1
9 

(6
 m

on
th

) 
n 

=
 1

2 
(1

2 
m

on
th

)
N

ot
 S

ta
te

d
N

ot
 S

ta
te

d
Se

lf‑
effi

ca
cy

—
6 

m
on

th
s =

 7
.8

; 1
2 

m
on

th
s =

 7
.9

si
gn

ifi
ca

nt
 c

ha
ng

es
 

in
 s

el
f‑

effi
ca

cy
 

at
 1

2‑
m

on
th

 fo
llo

w
‑u

p 
(P

 =
 0

.0
21

3)
,

am
on

g 
th

e 
nu

rs
es

 
w

ho
 a

tt
en

de
d 

m
or

e 
th

an
 2

5%
 o

f t
he

 2
0‑

se
s‑

sio
n 

cu
rr

ic
ul

um

Si
gn

ifi
ca

nt
 D

iff



Page 17 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

7
C

la
nc

y 
et

 a
l. 

20
20

 [4
6]

n 
=

 1
45

0
64

%
 a

ge
d 

51
 +

 ye
ar

s
M

 =
 0

 F
 =

 1
45

0
Co

m
pe

te
nc

y/
kn

ow
l‑

ed
ge

 P
ar

tic
ip

an
ts

 
re

po
rt

ed
 lo

w
 to

 m
od

‑
er

at
e 

co
nfi

de
nc

e 
in

 th
ei

r a
bi

lit
y 

to
 re

c‑
og

ni
ze

 o
r r

es
po

nd
 

to
 s

ig
ns

/s
ym

pt
om

s 
of

 e
ar

ly
 re

la
tio

na
l 

tr
au

m
a 

in
 fa

m
ili

es

n 
=

 7
34

 (p
os

t)
 

n 
=

 6
51

 
(fo

llo
w

‑u
p 

at
 2

–3
 m

on
th

s 
po

st
)

N
ot

 s
ta

te
d

M
 =

 0
 F

 =
 7

34
 

(p
os

t)
 F

 =
 6

51
 

(fo
llo

w
‑u

p)

Co
m

pe
te

nc
y/

kn
ow

l‑
ed

ge
 In

cr
ea

se
s 

in
 c

on
‑

fid
en

ce
 a

nd
 c

ap
ab

ili
ty

Co
m

pe
te

nc
y/

kn
ow

l‑
ed

ge
 In

cr
ea

se
s 

in
 c

on
‑

fid
en

ce
 a

nd
 c

ap
ab

ili
ty

 
(p

 <
 0

.0
1)

Si
gn

ifi
ca

nt
 D

iff

8
D

ie
rk

es
 e

t a
l. 

20
22

 [4
7]

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

H
PP

D
 p

re
‑m

an
da

te
 

(m
ea

n)
: C

al
ifo

r‑
ni

a 
=

 6
.0

3;
 o

th
er

 
St

at
es

 =
 6

.0
3

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

H
PP

D
 p

re
‑m

an
da

te
 

(m
ea

n)
: C

al
ifo

r‑
ni

a 
=

 7
.9

0;
 o

th
er

 S
ta

te
s 

6.
73

N
ot

 re
po

rt
ed

; s
ta

te
s 

p 
<

 0
.0

5
Si

gn
ifi

ca
nt

 D
iff

9
D

ow
ni

ng
 e

t a
l. 

20
16

 [4
8]

n 
=

 2
7

N
ot

 s
ta

te
d

M
 =

 1
 F

 =
 2

6
Co

nfi
de

nc
e/

co
m

pe
‑

te
nc

e 
=

 le
as

t c
on

fid
en

t 
in

 m
or

ph
in

e 
pr

es
cr

ib
‑

in
g 

(m
ea

n 
=

 2
.3

2)
, m

od
‑

el
s 

of
 p

al
lia

tiv
e 

ca
re

 
(m

ea
n 

=
 2

.4
8)

, e
nd

‑o
f‑

lif
e 

ca
re

 (m
ea

n 
=

 2
.6

8)
 

an
d 

be
re

av
em

en
t s

up
‑

po
rt

 (m
ea

n 
=

 2
.7

6)

n 
=

 2
5

N
ot

 s
ta

te
d

U
nc

le
ar

Co
nfi

de
nc

e/
co

m
‑

pe
te

nc
e 

=
 le

as
t 

co
nfi

de
nt

 in
 m

or
‑

ph
in

e 
pr

es
cr

ib
in

g 
(m

ea
n 

=
 2

.3
2)

, m
od

el
s 

of
 p

al
lia

tiv
e 

ca
re

 
(m

ea
n 

=
 2

.4
8)

, e
nd

‑o
f‑

lif
e 

ca
re

 (m
ea

n 
=

 2
.6

8)
 

an
d 

be
re

av
em

en
t s

up
‑

po
rt

 (m
ea

n 
=

 2
.7

6)

Co
nfi

de
nc

e/
co

m
‑

pe
te

nc
e 

=
 p

 <
 0

.0
01

 
fo

r w
ha

t i
s 

pa
lli

at
iv

e 
ca

re
, c

on
ce

pt
 o

f t
ot

al
 

pa
in

, m
od

el
s 

of
 p

al
‑

lia
tiv

e 
ca

re
 p

ro
vi

si
on

, 
ba

si
c 

co
m

m
un

ic
at

io
n,

 
be

re
av

em
en

t s
up

po
rt

, 
pa

in
 a

ss
es

sm
en

t a
nd

m
an

ag
em

en
t, 

M
or

ph
in

e 
pr

es
cr

ib
in

g,
 

en
d 

of
 li

fe
 c

ar
e,

 c
ar

in
g 

fo
r c

hi
ld

re
n

Si
gn

ifi
ca

nt
 D

iff

10
G

aj
ew

sk
i e

t a
l. 

20
19

 [4
9]

n 
=

 8
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
Kn

ow
le

dg
e 

de
m

on
st

ra
te

d 
th

ro
ug

h 
in

cr
ea

se
 s

ur
‑

ge
rie

s; 
ca

es
ar

ea
n 

se
c‑

tio
ns

 p
re

 re
su

lts
: =

 9
90

; 
po

st
 re

su
lts

: 5
25

 
(−

 4
7%

 c
ha

ng
e)

; 
Co

m
m

on
 s

ur
ge

rie
s 

pr
e 

re
su

lts
: =

 4
17

; 
po

st
 re

su
lts

: 4
37

 
(+

 4
.8

%
 c

ha
ng

e)

n 
=

 9
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
Kn

ow
le

dg
e 

de
m

on
st

ra
te

d 
th

ro
ug

h 
in

cr
ea

se
 s

ur
‑

ge
rie

s; 
ca

es
ar

ea
n 

se
c‑

tio
ns

 p
re

 re
su

lts
: =

 9
00

; 
po

st
 re

su
lts

: 1
03

7 
(1

5.
2%

 c
ha

ng
e)

; 
Co

m
m

on
 s

ur
ge

rie
s 

pr
e 

re
su

lts
: =

 5
08

; 
po

st
 re

su
lts

: 4
83

 
(−

 4
.9

%
 c

ha
ng

e)

In
 5

 p
ai

rs
 in

te
rv

en
tio

n 
ho

sp
ita

ls
 p

er
fo

rm
ed

 
m

or
e 

ca
es

ar
ea

n 
se

c‑
tio

ns
 (p

 =
 0

.0
15

)

Si
gn

ifi
ca

nt
 D

iff



Page 18 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

11
G

or
do

n 
et

 a
l. 

20
22

 [5
0]

G
en

er
al

 n
av

ig
a‑

tio
n 

n 
=

 1
63

; 
D

oc
um

en
ta

tio
n 

n 
=

 1
58

; O
rd

er
 

en
tr

y =
 1

50
; 

M
ed

ic
a‑

tio
ns

 =
 1

50
; 

In
‑b

as
ke

t =
 1

63
; 

Re
po

rt
s =

 1
32

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

PS
 (b

as
el

in
e 

m
ea

n 
sc

or
es

) G
en

er
al

 n
av

ig
a‑

tio
n 

58
.5

; D
oc

um
en

ta
‑

tio
n 

57
.7

; O
rd

er
 e

nt
ry

 
56

,4
; M

ed
ic

at
io

ns
 5

7.
4;

 
In

‑b
as

ke
t 5

2.
3;

 R
ep

or
ts

 
24

.1

G
en

er
al

 n
av

ig
a‑

tio
n 

n 
=

 1
63

; 
D

oc
um

en
ta

tio
n 

n 
=

 1
58

; O
rd

er
 

en
tr

y =
 1

50
; M

ed
‑

ic
at

io
ns

 =
 1

50
; 

In
‑b

as
ke

t =
 1

63
; 

Re
po

rt
s =

 1
32

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

PS
 (1

 m
on

th
 

po
st

 m
ea

n 
sc

or
es

) 
G

en
er

al
 n

av
ig

at
io

n 
72

.0
; D

oc
um

en
ta

‑
tio

n 
70

.4
; O

rd
er

 
en

tr
y =

 7
1.

0;
 

M
ed

ic
at

io
ns

 =
 7

0.
1;

 
In

‑b
as

ke
t =

 7
0.

5;
 

Re
po

rt
s =

 3
4.

2

Be
fo

re
 to

 a
ft

er
 re

Bo
ot

 
ca

m
p:

 p
 <

 0
.0

01
 fo

r a
ll 

do
m

ai
ns

; S
us

ta
in

ed
 

at
 6

 m
on

th
s 

fo
r a

ll 
do

m
ai

ns

Si
gn

ifi
ca

nt
 D

iff

12
Is

la
m

 e
t a

l. 
20

20
 [5

1]
n 

=
 1

29
0 

(n
 =

 4
71

 
fa

ce
 to

 fa
ce

; 
n 

=
 8

19
 s

te
p 

1 
on

lin
e*

) *
 

n 
=

 4
43

 a
t s

te
p 

2;
 n

 =
 3

07
 s

te
p 

3;
 

n 
=

 2
53

 s
te

p 
4

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

1.
 S

el
f‑p

er
ce

iv
ed

 
le

ve
ls

 o
f i

m
po

rt
an

ce
, 

kn
ow

le
dg

e 
an

d 
co

n‑
fid

en
ce

 =
 in

di
vi

du
al

 
st

at
is

tic
s 

no
t p

ro
vi

de
d 

(in
 g

ra
ph

 fo
rm

at
). 

2.
 4

 
st

ep
 a

ss
es

sm
en

ts
 (a

ve
r‑

ag
e)

: S
te

p 
1 

=
 0

.9
3;

 s
te

p 
2 

=
 1

.2
0;

 s
te

p 
3 

=
 1

.0
9;

 
st

ep
 4

 =
 0

.7
8

Po
st

: n
 =

 4
71

 
fa

ce
‑t

o‑
fa

ce
 

6 
m

on
th

s 
fo

llo
w

‑
up

: u
nc

le
ar

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

1.
 S

el
f‑p

er
ce

iv
ed

 le
ve

ls
 

of
 im

po
rt

an
ce

, k
no

w
l‑

ed
ge

 a
nd

 c
on

fid
en

ce
: 

im
pr

ov
em

en
t i

n 
al

l 
ar

ea
s; 

2.
 4

 s
te

p 
as

se
ss

‑
m

en
ts

 a
t f

ol
lo

w
‑u

p 
on

ly
 (a

ve
ra

ge
): 

St
ep

 
1 

=
 2

.2
7;

 s
te

p 
2 

=
 2

.4
2;

 
st

ep
 3

 =
 2

.3
6;

 s
te

p 
4 

=
 2

.1
5

1.
 S

el
f‑p

er
ce

iv
ed

 
le

ve
ls

 o
f i

m
po

rt
an

ce
, 

kn
ow

le
dg

e 
an

d 
co

n‑
fid

en
ce

 =
 d

iff
er

en
ce

s 
be

tw
ee

n 
pr

e 
an

d 
po

st
 s

co
re

s 
si

gn
ifi

ca
nt

 
al

l 3
 v

ar
ia

bl
es

; s
te

p 
1 

=
 1

.3
4 

p 
<

 0
.0

1;
 s

te
p 

2 
=

 1
.2

1 
p 

<
 0

.0
1;

 s
te

p 
3 

=
 1

.2
6 

p 
<

 0
.0

1;
 s

te
p 

4 
=

 1
.3

7 
p 

<
 0

.0
1

Si
gn

ifi
ca

nt
 D

iff

13
Ja

fa
ri 

et
 a

l. 
20

20
 [5

2]
n 

=
 6

2
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
1.

 S
el

f‑
effi

ca
cy

 (m
ed

i‑
an

s 
va

lu
es

 p
ro

vi
de

d 
fo

r 1
5 

qu
es

tio
ns

). 
Fr

eq
ue

nc
y 

of
 p

ra
ct

ic
e 

be
ha

vi
ou

rs
 (m

ed
ia

ns
 

va
lu

es
 p

ro
vi

de
d 

fo
r 1

1 
qu

es
tio

ns
)

n 
=

 6
2

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

1.
 S

el
f‑

effi
ca

cy
 (m

ed
i‑

an
s 

fo
r 1

5 
qu

es
tio

ns
): 

p 
<

 0
.0

5.
 F

re
qu

en
cy

 
of

 p
ra

ct
ic

e 
be

ha
vi

ou
rs

 
(m

ed
ia

ns
 fo

r 1
1 

qu
es

tio
ns

): 
8 

of
 1

1 
qu

es
tio

ns
 p

 <
 0

.0
5

Se
lf‑

effi
ca

cy
 s

ig
‑

ni
fic

an
tly

 in
cr

ea
se

d 
ac

ro
ss

 a
ll 

15
 c

om
pe

‑
te

nc
ie

s 
(p

 <
 0

.0
5)

. F
re

‑
qu

en
cy

 o
f 8

 o
ut

 o
f 1

1 
pr

ac
tic

e 
be

ha
vi

ou
rs

 
in

cr
ea

se
d 

si
gn

ifi
ca

nt
ly

 
(p

 <
 0

.0
5)

Si
gn

ifi
ca

nt
 D

iff



Page 19 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

14
Je

dw
ab

 e
t a

l. 
20

22
 [5

3]
p 

=
 5

50
37

.8
9 

m
ea

n
M

 =
 4

7 
F 

=
 4

91
 

O
th

er
 =

 8
 M

is
s‑

in
g 

=
 4

1.
 W

el
l‑b

ei
ng

: w
el

l‑
be

in
g 

in
de

x =
 6

4.
00

. 
M

as
la

ch
 B

ur
no

ut
: 

ex
ha

us
tio

n 
=

 1
.6

7,
 c

yn
i‑

ci
sm

 =
 1

.3
3,

 re
du

ce
d 

effi
ci

en
cy

 =
 1

.6
7.

 
2.

 W
or

k 
en

ga
ge

‑
m

en
t: 

Sa
tis

fa
c‑

tio
n 

=
 7

.8
1.

 In
te

nt
io

n 
to

 s
ta

y =
 8

.1
0.

 U
tr

ec
ht

 
W

or
k 

En
ga

ge
m

en
t 

Sc
al

e—
vi

go
ur

 =
 3

.4
0,

 
de

di
ca

tio
n 

=
 4

.3
0,

 
ab

so
rp

tio
n 

=
 4

.2
4.

 
Ca

re
er

 tr
aj

ec
to

ry
 

sa
tis

fa
ct

io
n 

=
 3

.6
5.

 
Pe

rc
ei

ve
d 

ps
yc

ho
‑

lo
gi

ca
l s

af
et

y =
 2

.9
1.

 
M

ot
iv

at
io

n 
to

 u
se

 
te

ch
no

lo
gy

: p
er

ce
iv

ed
 

co
nfi

de
nc

e 
=

 3
.3

6,
 

pe
rc

ei
ve

d 
ex

te
rn

al
 

dr
iv

er
s =

 0
.0

2

n 
=

 3
92

39
.3

6 
M

ea
n

M
 =

 3
2 

F 
=

 3
52

 
O

th
er

 =
 6

 
M

is
si

ng
 =

 2

1.
 W

el
l‑b

ei
ng

: w
el

l‑
be

in
g 

in
de

x =
 5

6.
00

. 
M

as
la

ch
 B

ur
no

ut
: 

ex
ha

us
tio

n 
=

 2
.0

0,
 

cy
ni

ci
sm

 =
 1

.3
3,

 
re

du
ce

d 
effi

‑
ci

en
cy

 =
 2

.3
3.

 2
. W

or
k 

en
ga

ge
m

en
t: 

Sa
tis

fa
c‑

tio
n 

6.
99

. I
nt

en
tio

n 
to

 s
ta

y =
 7

.5
3.

 U
tr

ec
ht

 
W

or
k 

En
ga

ge
m

en
t 

Sc
al

e—
vi

go
ur

 =
 3

.0
3,

 
de

di
ca

tio
n 

=
 3

.9
8,

 
ab

so
rp

tio
n 

=
 4

.1
2.

 
Ca

re
er

 tr
aj

ec
to

ry
 

sa
tis

fa
ct

io
n 

=
 3

.3
4.

 
Pe

rc
ei

ve
d 

ps
yc

ho
‑

lo
gi

ca
l s

af
et

y =
 2

.9
8.

 
M

ot
iv

at
io

n 
to

 u
se

 
te

ch
no

lo
gy

: p
er

ce
iv

ed
 

co
nfi

de
nc

e 
=

 3
.5

7,
 

pe
rc

ei
ve

d 
ex

te
rn

al
 

dr
iv

er
s =

 −
 0

.2
3

W
or

k 
sa

tis
fa

ct
io

n 
(r 

=
 0

.2
3,

 p
 ≤

 0
.0

01
), 

in
te

nt
io

n 
to

 s
ta

y 
(r 

=
 0

.1
1,

 p
 =

 0
.0

01
) 

an
d 

w
el

l‑b
ei

ng
 

(r 
=

 0
.1

7,
 p

 ≤
 0

.0
01

) 
de

cr
ea

se
d,

 p
er

‑
ce

iv
ed

 c
om

pe
‑

te
nc

e 
in

cr
ea

se
d 

(r 
=

 0
.1

0,
 p

 =
 0

.0
02

) 
de

sp
ite

 d
ec

re
as

ed
 

au
to

no
m

y 
(r 

=
 0

.1
0,

 
p 

=
 0

.0
03

). 
Tw

o 
of

 th
re

e 
di

m
en

si
on

s 
of

 w
or

k 
en

ga
ge

‑
m

en
t d

ec
re

as
ed

 
(v

ig
ou

r r
 =

 0
.1

3,
 

p 
≤

 0
.0

01
; d

ed
ic

at
io

n 
r =

 0
.1

3,
 p

 ≤
 0

.0
01

), 
al

l 
bu

rn
ou

t d
im

en
si

on
s 

in
cr

ea
se

d 
(e

xh
au

s‑
tio

n 
r =

 0
.0

8,
 p

 =
 0

.0
12

, 
cy

ni
ci

sm
 r 

=
 0

.0
7,

 
p 

=
 0

.0
4 

an
d 

re
du

ce
d 

effi
ci

en
cy

 r 
=

 0
.3

2,
 

p 
≤

 0
.0

01
). 

M
or

e 
bu

rn
ou

t s
ym

pt
om

s 
re

po
rt

ed
 (9

5%
 C

I 
4.

6–
4.

7%
, p

 =
 0

.0
36

), 
w

er
e 

le
ss

 e
ng

ag
ed

 
(9

5%
 C

I 4
9.

6–
49

.9
%

, 
p 

 ≤
 0

.0
01

) a
nd

 c
ar

ee
r 

tr
aj

ec
to

ry
 s

at
is

fa
ct

io
n 

de
cr

ea
se

d 
(r 

=
 0

.1
5,

 
p 

 ≤
 0

.0
01

)

Si
gn

ifi
ca

nt
 D

iff

15
Jo

hn
st

on
 e

t a
l. 

20
20

 [5
4]

n 
=

 1
44

 (a
t e

nt
ry

 
to

 m
ed

ic
al

 
pr

og
ra

m
) N

O
TE

: 
on

ly
 n

 =
 1

44
 

co
m

pl
et

ed
 

pr
e 

an
d 

po
st

 
da

ta

Ca
nn

ot
 d

et
er

‑
m

in
e 

n 
=

 1
44

 
as

 d
at

a 
fo

r a
ll 

en
tr

y 
su

rv
ey

s 
n 

=
 3

85
1 

co
m

‑
bi

ne
d

Ca
nn

ot
 d

et
er

‑
m

in
e 

n 
=

 1
44

 
as

 d
at

a 
fo

r a
ll 

en
tr

y 
su

rv
ey

s 
n 

=
 3

85
1 

co
m

‑
bi

ne
d

In
te

nt
io

n 
to

 p
ra

ct
ic

e 
in

 ru
ra

l a
nd

 o
th

er
 

un
de

rs
er

ve
d 

ar
ea

s: 
n 

=
 1

44
 in

di
vi

du
al

 e
nt

ry
 

da
ta

 n
ot

 p
re

se
nt

ed

n 
=

 1
44

 (a
t e

xi
t 

fro
m

 m
ed

ic
al

 
pr

og
ra

m
)

Ca
nn

ot
 

de
te

rm
in

e 
n 

=
 1

44
 a

s 
da

ta
 

fo
r a

ll 
ex

iti
ng

 
su

rv
ey

s 
n 

=
 1

18
7 

co
m

bi
ne

d

Ca
nn

ot
 d

et
er

‑
m

in
e 

n 
=

 1
44

 
as

 d
at

a 
fo

r e
xi

tin
g 

su
r‑

ve
ys

 n
 =

 1
18

7 
co

m
bi

ne
d

In
te

nt
io

n 
to

 p
ra

ct
ic

e 
in

 ru
ra

l a
nd

 o
th

er
 

un
de

rs
er

ve
d 

ar
ea

s: 
n 

=
 1

44
 in

di
vi

du
al

 e
xi

t 
da

ta
 n

ot
 p

re
se

nt
ed

N
o 

si
gn

ifi
ca

nt
 

ch
an

ge
 in

 p
ro

po
rt

io
n 

of
 le

ar
ne

rs
 in

te
nd

in
g 

to
 p

ra
ct

ic
e 

in
 ru

ra
l 

ar
ea

s 
p 

=
 0

.6
44

N
on

‑s
ig

ni
fic

an
t 

D
iff



Page 20 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

16
M

ar
tin

 e
t a

l. 
20

19
 [5

5]
n 

=
 7

87
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
Co

nfi
de

nc
e 

in
 s

ki
lls

 
an

d 
kn

ow
le

dg
e 

(p
re

‑c
ou

rs
e)

: e
.g

., 
I 

ha
ve

 th
e 

ne
ce

ss
ar

y 
kn

ow
le

dg
e 

to
 h

el
p 

m
y 

cl
ie

nt
s 

w
ith

 to
ba

cc
o‑

re
la

te
d 

is
su

es
 (5

1.
7%

 
ag

re
e)

;I 
am

 c
on

fid
en

t 
in

 m
y 

ab
ili

ty
 to

 a
dd

re
ss

 
to

ba
cc

o 
us

e 
(5

4.
5%

 
ag

re
e)

n 
=

 7
65

 (p
os

t)
 

n 
=

 4
16

 (f
ol

lo
w

‑
up

)

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

Co
nfi

de
nc

e 
in

 s
ki

lls
 

an
d 

kn
ow

le
dg

e 
(p

os
t‑

co
ur

se
): 

e.
g.

, I
 

ha
ve

 th
e 

ne
ce

ss
ar

y 
kn

ow
le

dg
e 

to
 h

el
p 

m
y 

cl
ie

nt
s 

w
ith

 to
ba

cc
o‑

re
la

te
d 

is
su

es
 (9

8.
8%

 
ag

re
e)

; I
 a

m
 c

on
fid

en
t 

in
 m

y 
ab

ili
ty

 to
 a

dd
re

ss
 

to
ba

cc
o 

us
e 

(9
8.

6%
 

ag
re

e)

Pr
e–

po
st

 p
 <

 0
.0

01
 

fo
r a

ll 
co

nfi
de

nc
e 

in
 s

ki
lls

 a
nd

 k
no

w
l‑

ed
ge

 q
ue

st
io

ns

Si
gn

ifi
ca

nt
 D

iff

17
M

ik
ol

aj
cz

yk
 

et
 a

l. 
20

21
 

[5
6]

n 
=

 2
7

N
ot

 s
ta

te
d

M
 =

 1
0 

F 
=

 1
7

Kn
ow

le
dg

e:
 m

ea
n 

pe
rc

en
ta

ge
 o

f M
C

 
qu

es
tio

ns
 ×

 1
2 

co
r‑

re
ct

 =
 5

5%

n 
=

 5
9

N
ot

 s
ta

te
d

M
 =

 2
5 

F 
=

 3
4

Kn
ow

le
dg

e:
 s

ig
ni

fic
an

t 
im

pr
ov

em
en

t i
n 

se
lf‑

pe
rc

ei
ve

d 
kn

ow
le

dg
e 

ac
ro

ss
 a

ll 
C

LD
 to

pi
cs

 
be

fo
re

 th
e 

in
te

rv
en

‑
tio

n 
co

ho
rt

’s 
co

m
pl

e‑
tio

n 
of

 re
si

de
nc

y

Kn
ow

le
dg

e:
 m

ea
n 

pe
rc

en
ta

ge
 o

f q
ue

s‑
tio

ns
 a

ns
w

er
ed

 c
or

‑
re

ct
ly

 b
y 

th
e 

th
ird

‑y
ea

r 
re

si
de

nt
s 

in
 th

e 
in

te
r‑

ve
nt

io
n 

co
ho

rt
 

w
as

 7
.8

 o
ut

 o
f 1

2 
(6

5%
) c

om
pa

re
d 

to
 6

.8
 o

ut
 o

f 1
2 

(5
5%

) 
in

 th
e 

hi
st

or
ic

 c
oh

or
t 

(p
 =

 0
.0

4)

Si
gn

ifi
ca

nt
 D

iff

18
M

or
sh

ed
 e

t a
l. 

20
17

 [5
7]

n 
=

 2
01

Eq
ua

lly
 

di
st

rib
ut

ed
 

30
–6

0 
+

 ye
ar

s; 
le

ss
 re

pr
es

en
te

d 
20

–2
9 

ye
ar

s

M
 =

 3
3 

F 
=

 1
68

N
O

 A
dv

an
ce

d 
de

gr
ee

 
(m

ea
n)

: 1
. S

ki
ll =

 6
.6

1 
2.

 Im
po

rt
an

ce
 =

 9
.9

2 
A

dv
an

ce
d 

de
gr

ee
 

(m
ea

n)
: 1

. S
ki

ll =
 8

.0
6 

2.
 

Im
po

rt
an

ce
 =

 1
0.

11

n 
=

 1
23

Eq
ua

lly
 

di
st

rib
ut

ed
 

30
–6

0 
+

 ye
ar

s; 
le

ss
 re

pr
es

en
te

d 
20

–2
9 

ye
ar

s

M
 =

 1
8 

F 
=

 1
05

N
O

 A
dv

an
ce

d 
de

gr
ee

: 
1.

 S
ki

ll =
 7

.4
0 

2.
 Im

po
r‑

ta
nc

e 
=

 9
.9

8 
A

dv
an

ce
d 

de
gr

ee
: 1

. S
ki

ll =
 8

.0
3 

2.
 

Im
po

rt
an

ce
 =

 1
0.

41

N
O

 A
dv

an
ce

d 
de

gr
ee

: 
1.

 S
ki

ll 
p 

=
 0

.0
16

 2
. 

Im
po

rt
an

ce
 p

 =
 0

.7
36

 
A

dv
an

ce
d 

de
gr

ee
: 

1.
 S

ki
ll 

p 
=

 0
.9

27
 2

. 
Im

po
rt

an
ce

 p
 =

 0
.0

59

N
on

‑s
ig

ni
fic

an
t 

D
iff

19
M

ur
th

y 
et

 a
l. 

20
20

 [5
8]

LF
 G

RO
U

P 
n 

=
 1

07
no

t s
ta

te
d

M
 =

 8
2 

F 
=

 2
5

1.
 C

BE
 e

xa
m

 s
co

re
s 

(m
ea

n)
: e

xa
m

 1
 =

 5
.7

7;
 

ex
am

 2
 =

 1
6.

44
; e

xa
m

 
3 

=
 2

3.
79

; e
xa

m
 

4 
=

 2
3.

81

H
F 

G
RO

U
P 

n 
=

 1
07

N
ot

 s
ta

te
d

M
 =

 7
7 

F 
=

 3
0

1.
 C

BE
 e

xa
m

 s
co

re
s 

(m
ea

n)
: e

xa
m

 1
 =

 5
.6

8;
 

ex
am

 2
 =

 1
7.

30
; 

ex
am

 3
 =

 2
3.

77
; e

xa
m

 
4 

=
 2

3.
92

M
ea

n 
di

ffe
re

nc
e 

in
 e

xa
m

 s
co

re
s 

be
tw

ee
n 

H
F 

an
d 

LF
 

m
od

el
s 

in
 e

xa
m

 1
 to

 4
 

w
as

 n
ot

 s
ig

ni
fic

an
tly

 
di

ffe
re

nt

N
on

‑s
ig

ni
fic

an
t 

D
iff



Page 21 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

20
N

ei
kr

ug
 e

t a
l. 

20
22

 [5
9]

n 
=

 2
51

A
ve

ra
ge

 =
 4

4.
7 

ye
ar

s
M

 =
 7

3 
F 

=
 1

77
 

D
ec

lin
e 

to
 s

ta
te

 =
 1

1.
 K

no
w

le
dg

e 
=

 b
as

e‑
lin

e 
to

 m
id

po
in

t (
m

ea
n 

di
ffe

re
nc

e 
=

 7
.6

%
, 

t =
 1

0.
6,

 p
 <

 0
.0

00
1)

n 
=

 2
51

A
ve

ra
ge

 =
 4

4.
7 

ye
ar

s
M

 =
 7

3 
F 

=
 1

77
 

D
ec

lin
e 

to
 s

ta
te

 =
 1

1.
 K

no
w

le
dg

e 
=

 m
id

‑
po

in
t t

o 
po

st
 fe

llo
w

‑
sh

ip
 (m

ea
n 

di
ffe

r‑
en

ce
  =

 4
.2

3%
, t

 =
 5

.5
9,

 
p 

<
 0

.0
00

1)

1.
 K

no
w

l‑
ed

ge
 =

 R
ep

ea
te

d‑
m

ea
su

re
s 

an
al

ys
is

 
of

 th
e 

pe
rc

en
t 

of
 c

or
re

ct
 a

ns
w

er
s 

on
 th

e 
kn

ow
le

dg
e 

sc
or

e 
yi

el
de

d 
si

g‑
ni

fic
an

t i
m

pr
ov

em
en

t 
ac

ro
ss

 th
e 

en
tir

e 
ye

ar
 (m

ea
n 

di
ffe

r‑
en

ce
 =

 1
1.

8%
, t

 =
 1

5.
76

, 
p 

<
 0

.0
00

1)

Si
gn

ifi
ca

nt
 D

iff

21
O

rt
eg

a 
et

 a
l. 

20
18

 [6
0]

Co
ho

rt
 1

 =
 5

8 
Co

ho
rt

 2
 =

 1
11

 
Co

ho
rt

 3
 =

 1
20

 
TO

TA
L 

=
 2

89

(M
aj

or
-

ity
): 

Co
ho

rt
 

1 
=

 7
2%

 4
1–

55
 

ye
ar

s 
Co

ho
rt

 
2 

=
 5

6%
 4

1–
55

 
ye

ar
s 

Co
ho

rt
 

3 
=

 5
0.

8%
 2

6–
40

 
ye

ar
s

Co
ho

rt
 1

 =
 M

 =
 3

 
F 

=
 5

5 
Co

ho
rt

 
2 

=
 M

 =
 1

3 
F 

=
 9

8 
Co

ho
rt

 
3 

=
 M

 =
 9

 F
 =

 1
11

 
TO

TA
L 

=
 M

 =
 2

5 
F 

=
 2

64

Le
ar

ne
r p

er
fo

rm
an

ce
 

pr
e‑

te
st

/1
00

%
: C

oh
or

t 
1 

=
 (a

ve
ra

ge
) 6

5%
 

Co
ho

rt
 2

 =
 5

7.
5%

 
Co

ho
rt

 3
 =

 5
3.

4%

Co
ho

rt
 1

 =
 4

8 
Co

ho
rt

 2
 =

 8
3 

Co
ho

rt
 3

 =
 8

9 
TO

TA
L 

=
 2

20

N
ot

 s
pe

ci
fic

 d
ue

 
to

 d
ro

p 
ou

ts
N

ot
 s

pe
ci

fic
 

du
e 

to
 d

ro
p 

ou
ts

Le
ar

ne
r p

er
fo

rm
an

ce
 

po
st

‑t
es

t: 
Co

ho
rt

 
1 

=
 8

7%
 C

oh
or

t 
2 

=
 8

9.
3%

 C
oh

or
t 

3 
=

 7
8.

4%
 M

ea
n 

to
ta

l 
pe

rf
or

m
an

ce
 o

n 
m

od
‑

ul
es

: C
oh

or
t 1

 =
 9

5.
4%

 
Co

ho
rt

 2
 =

 9
0.

3%
 

Co
ho

rt
 3

 =
 8

9.
6%

90
%

 m
ea

n 
sc

or
e 

on
 fi

na
l e

xa
m

 N
O

TE
: 

pr
e‑

 a
nd

 p
os

t‑
te

st
 

da
ta

, t
he

re
fo

re
, w

er
e 

no
t i

nd
iv

id
ua

lly
 

m
at

ch
ed

; s
ta

tis
tic

al
 

si
gn

ifi
ca

nc
e 

co
ul

d 
no

t b
e 

ca
lc

ul
at

ed

N
on

‑s
ig

ni
fic

an
t 

D
iff

22
O

rt
eg

a 
et

 a
l. 

20
21

 [6
1]

n‑
85

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

O
nl

y 
H

uF
SH

I c
ha

ng
e 

sc
or

es
 p

ro
vi

de
d 

(s
ee

 d
iff

er
en

ce
 

be
tw

ee
n 

gr
ou

ps
 

re
su

lts
)

n 
=

 8
5

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

O
nl

y 
H

uF
SH

I c
ha

ng
e 

sc
or

es
 p

ro
vi

de
d 

(s
ee

 d
iff

er
en

ce
 

be
tw

ee
n 

gr
ou

ps
 

re
su

lts
)

A
ss

es
sm

en
t a

nd
 M

en
‑

ta
l S

ta
te

 c
ou

rs
e:

—
t(

7)
 =

 −
 6

.5
87

, p
 <

 0
.0

00
; 

D
ec

is
io

n 
M

ak
in

g 
co

ur
se

: t
(1

0)
 =

 −
 4

.4
11

, 
p 

<
 0

.0
00

; P
la

ce
 

of
 S

af
et

y 
co

ur
se

: 
t(

18
) =

 −
 4

.9
32

, 
p 

<
 0

.0
00

; C
ris

is
 R

es
o‑

lu
tio

n 
an

d 
H

om
e

Tr
ea

tm
en

t T
ea

m
s 

co
ur

se
: t

(1
6)

 =
  −

 4
.7

37
, 

p 
<

 0
.0

00

Si
gn

ifi
ca

nt
 D

iff

23
Pa

rm
ar

 e
t a

l. 
20

22
 [6

2]
n 

=
 1

61
A

ve
ra

ge
 

37
 y

ea
rs

M
 =

 5
9 

F 
=

 1
01

Kn
ow

le
dg

e 
an

d 
co

nfi
‑

de
nc

e 
=

 o
ut

 o
f a

 s
co

re
 

of
 5

0 
m

ea
n 

sc
or

e 
38

.9
0

n 
=

 1
61

A
ve

ra
ge

 
37

 y
ea

rs
M

 =
 5

9 
F 

=
 1

01
Kn

ow
le

dg
e 

an
d 

co
nfi

‑
de

nc
e 

=
 o

ut
 o

f a
 s

co
re

 
of

 5
0 

m
ea

n 
sc

or
e 

46
.6

0

Po
st

 e
du

ca
tio

n 
sc

or
es

 
si

gn
ifi

ca
nt

ly
 h

ig
he

r 
th

an
 p

re
 P

 <
 0

.0
00

1

Si
gn

ifi
ca

nt
 D

iff



Page 22 of 34Morris et al. Human Resources for Health           (2023) 21:95 

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

24
Pl

ay
fo

rd
 e

t a
l. 

20
20

 [6
3]

n 
=

 7
76

 (e
nd

 
of

 p
la

ce
m

en
t 

m
ea

su
re

) 
as

 a
 s

tu
de

nt
 

M
 =

 1
24

 
F 

=
 6

24
; n

 =
 4

74
 

(1
 y

ea
r p

os
t‑

gr
ad

ua
tio

n)
—

re
su

lts
 p

re
se

nt
ed

 
ar

e 
fo

r n
 =

 4
74

N
ot

 s
ta

te
d

M
 =

 7
7 

F 
=

 3
93

 
(1

 y
ea

r f
ol

lo
w

‑u
p)

Lo
ca

tio
n 

of
 p

ra
ct

ic
e—

ur
ba

n 
or

 ru
ra

l =
 2

6%
 

in
 ru

ra
l p

ra
ct

ic
e;

 ru
ra

l 
ba

ck
gr

ou
nd

 h
ad

 
th

e 
st

ro
ng

es
t  

re
la

tio
n‑

sh
ip

 w
ith

 e
ar

ly
 ru

ra
l 

pr
ac

tic
e

n 
=

 2
44

 
(1

5–
17

 y
ea

r p
os

t‑
gr

ad
ua

tio
n)

N
ot

 s
ta

te
d

M
 =

 7
7 

F 
=

 1
61

 
(1

5 
–1

7 
ye

ar
s 

fo
llo

w
‑u

p)

Lo
ca

tio
n 

of
 p

ra
ct

ic
e—

ur
ba

n 
or

 ru
ra

l =
 m

os
t 

w
er

e 
pr

ac
tis

in
g 

in
 R

A
 1

 (m
aj

or
 c

iti
es

) 
lo

ca
tio

ns
 (1

93
/2

40
), 

w
ith

 th
e 

re
m

ai
nd

er
 

in
 (r

ur
al

 a
re

as
) R

A
 2

 
(2

3/
24

0)
, R

A
 3

 (1
9/

24
0)

 
an

d 
RA

 4
–5

 (5
/2

40
). 

Th
is

 g
av

e 
a 

to
ta

l 
of

 4
7/

24
0 

(2
0%

) p
ra

c‑
tis

in
g 

ru
ra

lly

Si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
re

gi
on

 
pr

ac
tis

in
g 

1 
ye

ar
 p

os
t‑

gr
ad

ua
tio

n 
an

d 
re

gi
on

 
pr

ac
tis

in
g 

15
–1

7 
ye

ar
 

po
st

‑g
ra

du
at

io
n 

(p
 <

 0
.0

01
); 

si
gn

ifi
‑

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 lo

ng
 te

rm
 ru

ra
l 

pr
ac

tic
e 

w
er

e 
lo

ca
tio

n 
of

 fi
rs

t j
ob

 (p
 <

 0
.0

01
) 

an
d 

ru
ra

l b
ac

kg
ro

un
d 

(p
 <

 0
.0

07
)

Si
gn

ifi
ca

nt
 D

iff

25
Ri

se
nd

al
 e

t a
l. 

20
22

 [6
4]

n 
=

 2
54

N
ot

 s
ta

te
d

M
 =

 3
4 

F 
=

 2
20

Kn
ow

le
dg

e:
 

pe
rc

en
t o

f c
or

re
ct

 
re

sp
on

se
s =

 2
5%

n 
=

 2
18

N
ot

 s
ta

te
d

M
 =

 2
9 

F 
=

 1
89

Kn
ow

le
dg

e:
 

Pe
rc

en
t o

f c
or

re
ct

 
re

sp
on

se
s =

 4
6%

Kn
ow

le
dg

e:
 P

er
ce

nt
 

of
 c

or
re

ct
 a

ns
w

er
s 

ov
er

al
l p

re
‑ t

o 
po

st
‑

te
st

 p
 ≤

 0
.0

00
1.

 1
4/

15
 

w
er

e 
si

gn
ifi

ca
nt

Si
gn

ifi
ca

nt
 D

iff

26
Sa

le
hi

 e
t a

l. 
20

21
 [6

5]
n 

=
 3

30
 (f

or
 

kn
ow

le
dg

e)
 

(n
 =

 2
93

 fo
r C

on
‑

fid
en

ce
) (

n 
=

 7
4 

fo
r O

SC
E)

31
.3

 (m
ea

n)
M

 =
 8

0 
F 

=
 2

50
Kn

ow
l‑

ed
ge

 =
 5

2%
 ±

 1
1.

2 
C

lin
ic

al
 s

ki
lls

 =
 m

aj
or

‑
ity

 n
ot

 c
om

pe
te

nt
 

at
 b

as
el

in
e 

(6
6%

 
in

 p
hy

si
ca

l a
ss

es
sm

en
t 

an
d 

52
%

 in
 c

om
m

un
i‑

ca
tio

n)

n 
=

 3
30

 (f
or

 
kn

ow
le

dg
e)

 
(n

 =
 2

93
 fo

r C
on

‑
fid

en
ce

) (
n 

=
 7

4 
fo

r O
SC

E)

31
.3

 (m
ea

n)
M

 =
 8

0 
F 

=
 2

50
Kn

ow
le

dg
e 

=
 7

1%
 ±

 9
.2

 
C

lin
ic

al
 s

ki
lls

 c
om

pe
‑

te
nc

y:
 9

6%
 in

 p
hy

si
ca

l 
as

se
ss

m
en

t, 
99

%
 

in
 c

om
m

un
ic

at
io

n,
 

an
d 

10
0%

 in
 e

m
er

‑
ge

nc
y

Kn
ow

le
dg

e 
=

 3
7%

 
in

cr
ea

se
, P

 =
 0

.0
00

 
C

lin
ic

al
 s

ki
lls

 1
4 

m
on

th
 

fo
llo

w
‑u

p 
=

 P
hy

si
ca

l 
A

ss
es

sm
en

t 3
.7

 ±
 0

.4
 

(p
 =

 0
.1

); 
Co

m
m

u‑
ni

ca
tio

n 
3.

5 
±

 0
.4

 
(p

 =
 0

.0
00

); 
Em

er
ge

nc
y 

3.
4 

±
 0

.6
 (p

 =
 0

.0
00

)

Si
gn

ifi
ca

nt
 D

iff

27
Si

br
ia

n 
et

 a
l. 

20
22

 [6
6]

n 
=

 5
0

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d.

 N
il 

re
su

lts
 

pr
es

en
te

d
n 

=
 5

0
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
N

um
be

rs
 n

ot
 p

ro
vi

de
d

N
ot

 s
ta

te
d

N
on

‑s
ig

ni
fic

an
t 

D
iff

28
Tr

an
 e

t a
l. 

20
19

 [6
7]

n 
=

 8
6

N
ot

 s
ta

te
d

M
 =

 6
 F

 =
 8

0
1.

 L
ea

de
rs

hi
p 

=
 4

.8
 

(m
ea

n)
 2

. M
an

ag
e‑

m
en

t =
 3

.8
 (m

ea
n)

 
3.

 A
PN

 S
pe

ci
fic

 =
 4

.1
 

(m
ea

n)

n 
=

 8
6

N
ot

 s
ta

te
d

M
 =

 6
 F

 =
 8

0
1.

 L
ea

de
rs

hi
p 

=
 6

.1
 

(m
ea

n)
 2

. M
an

ag
e‑

m
en

t =
 5

.6
 (m

ea
n)

 
3.

 A
PN

 S
pe

ci
fic

 =
 5

.8
 

(m
ea

n)

M
ea

n 
sc

or
es

 p
 <

 0
.0

01
Si

gn
ifi

ca
nt

 D
iff



Page 23 of 34Morris et al. Human Resources for Health           (2023) 21:95  

Ta
bl

e 
2 

(c
on

tin
ue

d)

In
cl

ud
ed

 p
ap

er
s

Po
pu

la
tio

n 
an

d 
ou

tc
om

es
 

Co
nt

ro
l g

ro
up

 (o
r p

re
-in

te
rv

en
tio

n)
Po

pu
la

tio
n 

an
d 

ou
tc

om
es

 
In

te
rv

en
tio

n 
gr

ou
p 

(o
r p

os
t-

in
te

rv
en

tio
n)

N
o

Ci
ta

tio
n

N
um

be
r

A
ge

G
en

de
r 

(M
 =

 M
al

e;
 

F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
N

um
be

r
A

ge
G

en
de

r 
(M

 =
 M

al
e;

 
F 
=

 Fe
m

al
e;

 
O

 =
 O

th
er

)

Pr
im

ar
y 

ou
tc

om
e 

m
ea

su
re

 re
su

lt
M

ea
n 

di
ffe

re
nc

e 
be

tw
ee

n 
gr

ou
ps

 
Pr

im
ar

y 
ou

tc
om

e 
m

ea
su

re
 re

su
lt 

(in
te

rv
en

tio
n 

m
in

us
 

Co
nt

ro
l)

M
ea

n 
di

ffe
re

nc
e 

be
tw

ee
n 

gr
ou

ps

29
Ve

se
l e

t a
l. 

20
15

 [6
8]

n 
=

 1
29

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

1.
 C

op
in

g 
sk

ill
s =

 a
ve

r‑
ag

e 
2.

79
 2

. P
er

ce
iv

ed
 

st
re

ss
 le

ve
ls

 (o
nl

y 
po

st
‑

te
st

) =
 a

ve
ra

ge
 2

.4
8

n 
=

 1
57

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

1.
 C

op
in

g 
sk

ill
s =

 p
os

i‑
tiv

e 
an

d 
si

gn
ifi

ca
nt

 
di

ffs
 fr

om
 re

tr
os

pe
c‑

tiv
e 

to
 p

os
t t

es
t 

(p
 =

 0
.0

00
); 

pr
e 

=
 a

ve
r‑

ag
e 

2.
63

, p
os

t =
 3

.2
3 

2.
 

Pe
rc

ei
ve

d 
st

re
ss

 le
ve

ls
 

(o
nl

y 
po

st
‑t

es
t)

 a
ve

r‑
ag

e 
=

 2
.4

0

O
ve

ra
ll 

Co
pi

ng
 =

 O
n 

av
er

ag
e 

hi
gh

er
 c

op
in

g 
st

ra
te

gy
 le

ve
ls

 in
 in

te
r‑

ve
nt

io
n 

gr
ou

p 
(s

co
re

 
of

 3
.2

3)
 v

s 
co

m
pa

ris
on

 
(2

.7
9)

—
Si

gn
ifi

ca
nt

 
di

ff 
(p

 =
 0

.0
00

). 
O

n 
A

ve
ra

ge
 =

 lo
w

er
 s

tr
es

s 
le

ve
ls

 in
 in

te
rv

en
‑

tio
n 

gr
ou

p 
(s

co
re

 
of

 2
.4

0)
 v

s 
co

m
pa

ris
on

 
(2

.4
8)

—
Si

gn
ifi

ca
nt

 d
iff

 
(p

 =
 0

.0
34

)

Si
gn

ifi
ca

nt
 D

iff

30
Zh

an
g 

et
 a

l. 
20

21
 [6

9]
n 

=
 4

7
m

ea
n 

38
.3

M
 =

 3
3 

F 
=

 1
4

(P
er

ce
iv

ed
 S

tr
es

s 
Sc

al
e 

(P
SS

)‑1
0,

G
en

er
al

is
ed

 A
nx

ie
ty

 
D

is
or

de
r (

G
A

D
)‑7

) P
RE

‑
CO

VI
D

: 1
. M

ed
ic

al
 s

er
‑

vi
ce

 s
ta

tis
tic

s—
N

um
‑

be
r o

f O
P’

s =
 4

1.
9 

±
 1

1.
9;

 
LO

S 
=

 0
.4

 ±
 1

.0
. 2

. W
or

k‑
lo

ad
—

w
ee

kl
y 

w
or

ki
ng

 
ho

ur
s 

18
84

.9
 ±

 3
4.

1;
 3

. 
PS

S 
=

 P
SS

‑1
0:

 4
.3

 ±
 2

.4
; 

4.
 G

A
D

 =
 4

.0
 ±

 2
.3

n 
=

 4
7

M
ea

n 
38

.3
M

 =
 3

3 
F 

=
 1

4
A

FT
ER

 C
O

VI
D

 
O

U
TB

RE
A

K:
 1

. 
M

ed
ic

al
 s

er
vi

ce
 

st
at

is
tic

s—
N

um
be

r 
of

 O
P’

s =
 3

7.
6 

±
 1

1.
8 

pe
r w

ee
k;

 
LO

S 
=

 3
.1

 ±
 3

.9
 d

ay
s; 

2.
 W

or
kl

oa
d—

w
ee

kl
y 

w
or

ki
ng

 h
ou

rs
 

20
23

.5
 ±

 6
7.

3 
h;

 3
. 

PS
S 

=
 P

SS
‑1

0:
 7

.5
 ±

 3
.9

; 
4.

 G
A

D
 =

 9
.4

 ±
 4

.0

A
FT

ER
 C

O
VI

D
 

O
U

TB
RE

A
K:

 1
. M

ed
ic

al
 

se
rv

ic
e 

st
at

is
tic

s—
p 

=
 0

.4
9;

 L
O

S 
=

 p
 =

 0
.0

2;
 

2.
 W

or
kl

oa
d—

w
ee

kl
y 

w
or

ki
ng

 
ho

ur
s 

p 
<

 0
.0

01
; 3

. 
PS

S 
=

 p
 <

 0
.0

01
; 4

. 
G

A
D

 =
 p

 <
 0

.0
01

Si
gn

ifi
ca

nt
 D

iff



Page 24 of 34Morris et al. Human Resources for Health           (2023) 21:95 

breast examination, [58] leadership development, [67], 
and clinical nursing skills [66].

Of the six studies that included consumer engage-
ment and co-design, all reported benefits. These inves-
tigations reported significant improvements in staff 
knowledge relating to topics, such as electronic health 
record implementation, [50] dementia care, [51] smok-
ing cessation, [55] care-giver centred care, [62] cancer 
survivorship, [64] and paediatric nursing [65]. Of the 
five education studies that focused on the rural work-
force, all reported a significant improvements. This 
pertained to staff knowledge related to midwifery, [41] 
non-physician extended scope of practice, [49] leader-
ship development, [67] smoking cessation, [55] and can-
cer survivorship [64].

Of the 24 education investigations, 18 were conducted 
in high income countries, [40, 43–46, 50–52, 55–57, 
59–61, 64, 66, 67] and six were conducted in low-to-
low–middle income countries, [41, 42, 48, 49, 58, 65]. 
Of the four studies that did not demonstrate significant 
findings, three were based on the USA (high income 
country) and aimed to improve cancer knowledge, [57] 
nursing leadership, [60], and care workforce needs dur-
ing COVID-19 [66]. One was based on Rwanda and 
focussed on low and high fidelity medical education 
for clinical breast examination. Both groups showed 
improvements in knowledge, yet there were no between 
group differences [58].

Recruitment and retention
Two studies reported on interventions that focused on 
rural workforce recruitment and retention, and both were 
conducted in Australia (high income country) [20, 63]. 

The first was on the Training for Health Equity Network 
(THEnet) to improve staff recruitment into the rural 
medical workforce. This did not report an increase in the 
proportion of learners intending to practice in rural areas 
[54]. The study was directed towards allied health and 
nursing students completing a rural placement in their 
final year of study [63]. The authors reported a significant 
association between the number of weeks of rural place-
ment in the final year of study, and initial rural recruit-
ment. However, the significant association reported for 
recruitment was not maintained for retention 15–17 
years later [63].

Safety
Three investigations reported on safety relating to staff 
mental health and well-being [53, 68, 69]. These showed 
a significant improvement in primary outcomes. These 
included an increase in well-being and satisfaction fol-
lowing the introduction of the electronic medical record 
for the nursing workforce in Australia (high income 
country), [53] an increase in coping skills following the 
Helping Health Workers Cope program for the rural 
health and nursing workforce in West Africa (Sierra 
Leone; low income country), [68] and a reduction in per-
ceived stress following the introduction of a triage and 
disinfection protocol for the medical, nursing and allied 
health workforce in South Sudan (low income country) 
[69]. There was an additional study the focussed on mini-
mum nurse-to-patient ratios with the rational of improv-
ing patient safety. While this reported a significant 
improvement in the nurse to patient ratios following the 
introduction of staffing mandates, it did not specifically 
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report the impact on patient safety (conducted in USA; 
high income country) [47].

Four effective evidence-based strategies from this 
rapid review have been established to add to the cur-
rent literature base and improve professional work-
force recruitment, retention, safety, and education. 
Where appropriate, it has been noted when the strategy 
is aligned to the WHO guideline on health workforce 
development, attraction, recruitment and retention in 
rural and remote areas [19].

Strategy 1 (recruitment and retention)
To support long term retention, implement strategies to 
recruit early career staff, especially to rural locations.

a. New evidence from this rapid review: As the loca-
tion of nursing and allied health practice in the first 
year post-graduation is a significant predictor for 
retention and the location of practice 15 + year post-
graduation, there is a need to implement strategies to 
recruit professionals to rural locations, especially in 
the first year of practice.

b. Alignment to WHO guidelines: “WHO recommends 
using targeted admission policies to enrol students 
with a rural background in health worker education 
programmes” [19] and “WHO recommends exposing 
students of a wide array of health worker disciplines 
to rural and remote communities and rural clinical 
practices” [19]

Strategy 2 (safety)
To support health professional mental and physical well-
being, implement strategies for workload management 
alongside safety training and psychological support.

a. New evidence from this rapid review: Optimising 
workload management can improve health profes-
sional health and well-being. Examples include an 
effective triage process [69], workload management 
using streamlined electronic medical records [53], 
and implementing staff to client ratio mandates [47].

b. Alignment to WHO guidelines: “WHO recommends 
ensuring a safe and secure working environment for 
health workers …” [19]

Strategy 3 (education)
To maximise learning, ensure that health professionals 
have access to contextually relevant and ongoing profes-
sional development to improve capabilities and profes-
sional knowledge.

a. New evidence from this rapid review: Contextually 
relevant professional education and development 
improves staff retention by focussing on staff needs, 
interventions relevant to the care setting, the patient 
population, cultural considerations, as well as provid-
ing evaluations of the impact of the new knowledge 
and skills.

b. Aligned to WHO guidelines: “WHO recommends 
designing and enabling access to continuing educa-
tion and professional development programmes that 
meet the needs of … workers to support their reten-
tion …” [19]

Strategy 4 (align recruitment and retention strategies 
to workforce categories)
There is a need to differentiate recruitment, retention 
and education strategies for different professional health 
and care workforce categories as needs vary.

a. New evidence from this rapid review: Contextually 
relevant education, training and support needs to be 
matched to specific requirements of different profes-
sions, such as nursing, allied health and medicine. 
Non-registered, non-credentialed care workers may 
have different learning needs and interventions need 
to be tailored accordingly [70].

Discussion
From this rapid review, four new workforce strategies 
emerged; early career rural recruitment supports rural 
retention; workload management is essential for work-
force well-being; learning must be contextually relevant; 
and there is a need to differentiate recruitment, reten-
tion and education strategies for different professional 
health and care workforce categories because needs vary. 
The care economy is one of the most rapidly growing 
sectors in the world and significant workforce shortages 
are predicted [3, 16]. The International Centre on Nurse 
Migration (2022), recommends the implementation of 
national and international action plans to improve care 
workforce recruitment and retention, supported by high-
quality, large-scale research trials [71]. Trials are needed 
to measure the impact and outcomes of interventions 
to address issues, such as workforce demand–supply 
gaps, staff burnout and how to enhance work satisfac-
tion. A recurrent theme in the articles reviewed was 
that staff education is a powerful determinant of these 
elements. Education was evaluated in most trials and 
other interventions included leadership training, men-
tal health support for workers and training in the use of 
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new technologies to support care delivery. Digital inno-
vations, care delivery simulations, and implementation 
of electronic medical records improved worker satisfac-
tion. Another theme was the need to establish a consid-
ered, co-ordinated, responsive, co-designed approach to 
support the care workforce and  to maximise workforce 
recruitment, retention, safety, career progression and 
knowledge.

Consistent with Randell et  al. (2021) [72], no global 
investigations were identified that provided a world-wide 
approach to coordinated workforce recruitment, reten-
tion, and enhancement. Each of the studies reviewed was 
site-specific and directed towards local needs and priori-
ties. There was no clear pattern as to the impact of the 
economic status of the different countries on care work-
force recruitment, retention, knowledge or safety. Many 
of the trials had similar designs and findings, yet they 
lacked the scale or reach across care economy domains 
to have a sustained impact nationally or globally. Of con-
cern, most were of low methodological quality and only 
a few were of moderate quality. Our review also high-
lighted minimal involvement of consumers of health and 
social care  services in the co-design of research or ser-
vices. The economic evaluations of care workforce inter-
ventions were not reported.

A previous systematic review [4] showed low poor lev-
els of care worker recruitment, as well as burnout and 
high staff turnover in the child  welfare sector. These 
problems were related to personal factors, such as low 
levels of commitment to welfare, as well as emotional 
exhaustion in some people, and organisational factors, 
such as poor supervision and low  co-worker support. 
Low salaries and benefits were also  important elements 
that influenced decisions by child welfare workers to stay 
in the field. The emotional labour of working with peo-
ple with poor health and other distressing circumstances 
was associated with fatigue and burnout. Job-related 
stress was associated with high workloads, combined 
with time pressures and ambiguous roles [73]. The cur-
rent review also reiterated that most research has been 
focused on health, with social care largely overlooked, 
despite indications of increasing demands including 
global demographic trends projecting reduced availabil-
ity of informal carers and growing need for long-term 
care for elderly people [74–76].

Our findings are congruent with Johnston’s rapid 
review on staff recruitment, retention, and develop-
ment in the social care domain [77]. In addition the 
results align with the Australian National Care and Sup-
port Workforce Strategy (2022) [3] which identified five 

principles to support a strong workforce: target migra-
tion, activate and coordinate industry, remove barriers, 
skill up workers and use data to drive change. Across 
the care economy there is a need to attract people from 
diverse backgrounds, including migrants, youth and 
older women returning to the workforce, to meet the 
growing needs of diverse populations. Education and 
training of staff is central to retention, as is designing safe 
work environments and enabling attractive career path-
ways, supported by programs that include care provider 
well-being. A recent practical inquiry about attracting 
young people, particularly young indigenous people, into 
care work found that strategies of engagement were cen-
tral and essential to interest them. There was also a need 
to identify specific care roles for which they were suited, 
preparing them for those roles and retaining them in that 
workforce [78].

Our review indicated that industry could play a piv-
otal role in removing barriers to care worker recruit-
ment, retention, education and safety. The actions of care 
organisations and companies are influenced by key leg-
islative drivers and those operating in the care economy 
sector are not immune. In the UK and Australia legis-
lation has been adopted to combat forced labour and 
uphold decent working conditions. The Modern Slavery 
Act (2018) [79] requires companies with annual turnover 
in excess of $100m to report against risks in their sup-
ply chains and operations that signify significant risks 
in the employment of workers. Moreover, the United 
Nations Sustainable Development Goals (Sustainable 
Development Goals, 2021 [80]) of which Australia and 
many countries are signatories, pertain to decent work, 
economic growth, full and productive employment 
and equal pay for work of equal value. Companies and 
organisations are increasingly reporting on labour issues, 
including discrimination, human resource management, 
working conditions, industrial relations, and occupa-
tional health and safety [81]. Even through organisations 
and companies operating in the care economy arguably 
have less normative and regulatory pressures to adopt 
such practices compared to those operating in high-risk 
settings, such as mining and energy, the advent of legis-
lation may increase such pressures across the sector. As 
the health and social care sectors are finding themselves 
under pressure to recruit qualified workers, recruitment 
and retention are likely to be influenced by how company 
actions are perceived by potential workers. Workers have 
many options for employment due to shortage of labour 
that followed the impact of COVID-19 restrictions, and 
they expect their employers to abide by legislation, and 
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to act ethically in terms of their employment practices. 
Health and social care organisations are increasingly rec-
ognising the strong link between care worker well-being 
and safe and high-quality services [82].

When reviewing the literature, it became clear that 
specific strategies are needed for different health and care 
categories. The current manuscript focused on profes-
sional, qualified care workforces, such as nurses, doctors 
and allied health professionals, who have already spent 
many years in education and training to prepare them for 
their roles. Other members of the care workforce such as 
peer support workers, volunteers, personal care attend-
ants, allied health assistants and nursing assistants have 
different needs for training in the workplace [70, 83, 84]. 
For example, over 50% of personal care attendants and 
37% of aged care and disability workers are non-English 
speaking migrants [85]. There is emerging evidence of 
poor job quality for this cohort of workers, with a sur-
vey of 16,000 residential and community care workforce 
reporting predominantly casual status and underemploy-
ment [86]. Education, training, policies and systems need 
to take into account the needs of different workforce sec-
tors, as recommended by recent reports [87, 88].

There are several limitations of this rapid review. The 
focus was over 8 recent years, and relevant studies out-
side of this time period were excluded. The search strat-
egy also excluded studies published in languages other 
than English, and may have overlooked meaningful cul-
tural contexts [89]. We also excluded qualitative studies, 
which can provide data to better understand the experi-
ences of care workers and organisations. Future studies 
need to include a sector specific analysis of care work-
force needs and recommendations.

Conclusion
With the growing importance of the care workforce and 
predicted long term global shortages exacerbated by 
ageing populations, evidence-based strategies to recruit 
and retain workers are vital. The growing and increas-
ingly diverse workforce within the care economy requires 
attention to improve the quality of care for consum-
ers and the service systems they access. Efforts to sup-
port the well-being and retention of  care workers need 
to include the voice and lived experience of consumers, 
be sustainable and based on evidence. Recruiting a more 
diverse workforce, ensuring worker well-being and safety, 
and providing education and career development are 

essential to meet the current and future needs of the care 
economy.

Appendix 1: example of rapid review search 
strategy for Ovid MEDLINE

Query Results from 
15 Nov 2022

1 Care Workforce.mp 1560

2 Health Workforce.mp 16,950

3 Ageing Workforce.mp 94

4 Aged Care Workforce.mp 56

5 Disability Workforce.mp 11

6 Rehabilitation Workforce.mp 38

7 Nursing Workforce.mp 2054

8 Allied Health Workforce.mp 62

9 Medical Workforce.mp 699

10 Mental Health Workforce.mp 209

11 Social Workforce.mp 4

12 Housing Workforce.mp 0

13 Homelessness Workforce.mp 0

14 Childcare Workforce.mp 0

15 Child Protection Workforce.mp 1

16 Family Violence Workforce.mp 1

17 Domestic Violence Workforce.mp 0

18 Family Service* Workforce.mp 1

19 Rural Workforce.mp 205

20 Remote Workforce.mp 18

21 Indigenous Workforce.mp 14

22 Hospital Workforce.mp 73

23 Home Care Workforce.mp 31

24 Community Workforce.mp 20

25 Drug Workforce.mp 6

26 Alcohol Workforce.mp 2

27 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 
or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 
or 21 or 22 or 23 or 24 or 25 or 26

21,027

28 Recruit*.mp 402,763

29 Retention.mp 187,007

30 Safe*.mp 964,726

31 Educat*.mp 1,067,939

32 28 or 29 or 30 or 31 2,489,424

33 27 and 32 8997

34 limit 33 to English language 8449

35 limit 34 to year = "2015 ‑Current" 3420
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Appendix 2: Scores for the PEDro [37, 38] risk of bias assessment

PEDro: risk of Bias (Yes = 1; No = 0)

Included 
paper

Random 
allocation of 
participants 
to groups

Allocation 
concealment

Similarity 
of groups 
at baseline 
regarding 
the most 
important 
prognostic 
indicators

Blinding 
of all 
partici
pants

Blinding of 
all therapists 
who 
administered 
the 
therapy or 
intervention

Blinding 
of all 
assessors 
who 
measured 
at least 
one key 
outcome

Measures 
of at least 
one key 
outcome 
were 
obtained 
from more 
than 85% 
of the 
participants 
initially 
allocated to 
groups

All 
participants 
for whom 
outcome 
measures 
were 
available 
received the 
treatment 
or control 
condition as 
allocated or, 
where this 
was not the 
case, data for 
at least one 
key outcome 
was 
analysed by 
“intention to 
treat”

The results 
of between-
group 
statistical 
comparisons 
are reported 
for at least 
one key 
outcome

The study 
provides 
both point 
measures 
and 
measures 
of 
variability 
for at least 
one key 
outcome

Score 
out of 
10

Abdulla 
et al. 2020

0 0 1 0 0 0 1 1 1 1 5

Alwy Al‑
Beity et al. 
2020

0 0 1 0 0 0 1 1 1 1 5

Ayisi‑
Boateng 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Azoulay 
et al. 2021

0 0 1 0 0 0 1 1 1 1 5

Bennett 
et al. 2022

0 0 1 0 0 0 0 1 1 1 4

Chicoine 
2022

0 0 1 0 0 0 1 1 1 1 5

Clancy 
et al. 2020

0 0 1 0 0 0 1 1 1 1 5

Dierkes 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Downing 
et al. 2016

0 0 1 0 0 0 1 1 1 1 5

Gajewski 
et al. 2019

1 0 1 0 0 0 1 1 1 1 6

Gordon 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Islam et al. 
2020

0 0 1 0 0 0 1 1 1 1 5

Jafari et al. 
2020

0 0 1 0 0 0 1 1 1 1 5

Jedwab 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Johnston 
et al. 2020

0 0 0 0 0 0 0 1 1 0 2
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PEDro: risk of Bias (Yes = 1; No = 0)

Included 
paper

Random 
allocation of 
participants 
to groups

Allocation 
concealment

Similarity 
of groups 
at baseline 
regarding 
the most 
important 
prognostic 
indicators

Blinding 
of all 
partici
pants

Blinding of 
all therapists 
who 
administered 
the 
therapy or 
intervention

Blinding 
of all 
assessors 
who 
measured 
at least 
one key 
outcome

Measures 
of at least 
one key 
outcome 
were 
obtained 
from more 
than 85% 
of the 
participants 
initially 
allocated to 
groups

All 
participants 
for whom 
outcome 
measures 
were 
available 
received the 
treatment 
or control 
condition as 
allocated or, 
where this 
was not the 
case, data for 
at least one 
key outcome 
was 
analysed by 
“intention to 
treat”

The results 
of between-
group 
statistical 
comparisons 
are reported 
for at least 
one key 
outcome

The study 
provides 
both point 
measures 
and 
measures 
of 
variability 
for at least 
one key 
outcome

Score 
out of 
10

Martin 
et al. 2019

0 0 1 0 0 0 1 1 1 1 5

Mikolajc‑
zyk et al. 
2021

0 0 1 0 0 0 1 1 1 1 5

Morshed 
et al. 2017

0 0 0 0 0 0 1 1 1 1 4

Murthy 
et al. 2020

1 0 1 0 0 0 1 1 1 1 6

Neikrug 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Ortega 
et al. 2018

0 0 1 0 0 0 1 1 0 1 4

Ortega 
et al. 2021

0 0 1 0 0 0 1 1 1 0 4

Parmar 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Playford 
et al. 2020

0 0 1 0 0 0 1 1 1 1 5

Risendal 
et al. 2022

0 0 1 0 0 0 1 1 1 1 5

Salehi 
et al. 2021

0 0 1 0 0 0 1 1 1 1 5

Sibrian 
et al. 2022

0 0 1 0 0 0 0 0 0 0 1

Tran et al. 
2019

0 0 1 0 0 0 1 1 1 1 5

Vesel et al. 
2015

0 0 1 0 0 0 1 1 1 1 5

Zhang 
et al. 2021

0 0 1 0 0 0 1 1 1 1 5
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