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ABSTRACT
Introduction: Rural communities continue to experience significant challenges recruiting and retaining physicians. The
Community Apgar Questionnaire (CAQ) was developed in Idaho in the USA to comprehensively assess the characteristics associated
with successful recruitment and retention of rural physicians. The CAQ has been utilised and validated across the USA; however, its
value in rural Australia has not been examined. The objective of this study was to use the CAQ in rural Australia to examine its
utility and develop a greater understanding of the community factors that impact general practitioner (GP) recruitment and
retention.
Method: The project conducted structured face-to-face interviews with hospital chief executive officers (CEOs) and directors of
clinical services (DCSs) from 14 of the 21 (76%) health services that agreed to participate in rural north-eastern Victoria, Australia.
The interviews were undertaken to complete the CAQ, which contains 50 questions centred on factors that influence physician
recruitment and retention. Once completed, CAQs were scored by assigning quantitative values to a community’s strengths and
challenges including the level of importance placed on each factor. As such, the most important factors in physician recruitment,
whether they are advantages or challenges for that community, were then weighed for their relative importance. Scores were then
combined to create a CAQ score. To ensure reliability and validity of the results, three additional CAQs were purposefully
administered to key general practices within the region.
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Results: The 14 rural communities exhibited cumulative CAQ scores ranging from a high of 387 to a low score of 61. This
suggests the tool was sensitive enough to differentiate between communities that were high and low performers in terms of
physician recruitment. The groups of factors that had the greatest impact on recruitment and retention were ranked highest to
lowest and included medical support, hospital/community support, economic, scope of practice and geographic factors. Overall,
the highest individual factors to impact recruitment and retention were perception of quality, hospital leadership, nursing workforce
and transfer arrangements. Conversely, the lowest factors and challenges to recruitment and retention were family related,
specifically spousal satisfaction and access to schools.
Conclusions: Hume, in rural Victoria, was the first international site to implement the CAQ to differentially diagnose a
community’s relative strengths and challenges in recruiting and retaining GPs, while supporting health facilities to prioritise
achievable goals to improve long-term retention strategies. It provided each community with a tailored gap analysis, while
confidentially sharing best practices of other health facilities. Within Hume, open communication and trust between GPs and health
facility leadership and nursing staff ensures that GPs can feel valued and supported. Possible solutions for GP recruitment and
retention must consider the social, employment and educational opportunities that are available for spouses and children.
Participation in the program was useful as it helped health facilities ascertain how they were performing while highlighting areas for
improvement.
Key words: Australia, recruitment and retention, rural GP, rural service planning, rural workforce issues, rural/remote services.

Introduction
Rural communities across Australia continue to experience
significant challenges recruiting and retaining general
practitioners (GPs)1-3. A number of policy responses have
made gains; however, inadequate recruitment and retention
of GPs remains problematic and impacts health outcomes
among rural and remote populations1-3.
Attributes of a community and challenges within a health
facility play key roles in the recruitment and retention of
GPs4-8. Issues may include long working hours, poor
employment opportunities for spouses, insufficient
educational opportunities for children, or geographic and
social isolation5,7,9. Prior workforce studies have investigated
GP characteristics, employment satisfaction, psychosocial
needs and challenges encountered by rural GPs5-7,10.
An alternative perspective was conceived to address GP
recruitment and retention challenges experienced in rural
Idaho in the USA. This led to the development of the
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Community Apgar Questionnaire (CAQ)4,8,11,12. Apgar
testing is used to quantify the resources, capabilities and
current functioning of newborns13; similarly, the CAQ is used
to quantify resources and capabilities of a community to
recruit and retain GPs11,12. It differentially diagnoses a
community’s relative strengths and challenges in recruiting
and retaining GPs, while supporting health facilities to
prioritise achievable goals to improve long-term retention
strategies4,8,11,12.
The CAQ contains 50 factors that are scored as being
advantages or challenges and then scored on how important
the factor is to GP recruitment and retention. These factors
are classified into five classes: geographic, economic, scope of
practice, medical support and hospital and community
support. In addition, three qualitative open-ended questions
allow key factors to be validated, while identifying sitespecific factors11,12.
Since its inception, the CAQ has been successfully used in the
US states of Idaho, Wyoming, North Dakota, Wisconsin,
Alaska, Maine, Utah, Montana, Indiana and Iowa4,8,11,12.
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However, the CAQ’s value and efficacy have not been
examined internationally.
The aim of the study was to pilot the CAQ across
communities in the Hume region of rural Victoria, evaluate
its usability and develop a greater understanding of the
community factors that impact GP recruitment and
retention.
The Hume region has more than 300 000 people across
12 local government areas and encompasses 27 health
facilities that consist of three public and three private
hospitals in major centres, 19 district health services (which
include three private health services) and two bush nursing
services14.

Methods
In the study, district health facilities and bush nursing services
in the Hume region of Victoria were specifically targeted for
this project, of which 14 (76%) participated in this study.
The target population were chief executive officers (CEOs)
and directors of clinical services (DCSs) who had
responsibilities for recruitment and retention activities. Each
CEO and DCS that provided informed consent underwent an
individual face-to-face structured interview using the CAQ,
which lasted 45–60 minutes.
Once collected, data were cleaned, checked, analysed using
the Statistical Package for the Social Sciences v22.0 (IBM,
http://www.ibm.com) and scored by assigning quantitative
values to the four-point Likert scale of community advantages
or challenges for each factor (major advantage = 2, minor
advantage = 1, minor challenge = –1, major challenge = –
2). The factors were then weighted according to perceived
importance on a four-point Likert scale (very important = 4,
important = 3, unimportant = 2, very unimportant = 1), as
outlined in the following algorithm:
(community advantage/challenge score) x (community
importance score) = CAQ score
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This algorithm created a community asset and capability
measure that ranges from –8 to 8 with a higher score
indicating a more developed community asset and capability
related to recruitment and retention of GPs. Scores were
then added to provide a cumulative CAQ score.
Once all data were collected and calculated, site-specific data
were fed back to CEOs and this provided opportunity to
discuss the strengths of their health facility or how the
identified challenges may or have been overcome.

Ethics approval
Ethics approval for the study was obtained by Albury
Wodonga (HRECAW409/15/4), Northeast Health
Wangaratta (HRECNHW160), and the Goulburn Valley
Health (GVH09-15) human research ethics committees.

Results
Among the 21 identified district health and bush nursing
services, 14 (76%) sites chose to participate, with 14 CEOs
and 14 DCSs as the final sample of 28 respondents. Each
provided responses to the 50 factors within the CAQ and the
three open-ended questions. The reliability of the CAQ was
assessed using Cronbach’s alpha coefficients, a standard
measurement of reliability. The overall Cronbach’s alpha was
0.814, which was above 0.7 and considered acceptable. Mean
CAQ scores were then calculated for the 50 factors and five
classes of the CAQ. The average scores for factors within and
across each class were rank ordered and the top 10 CAQ
scores and bottom 10 CAQ scores across all 50 factors were
identified for the Hume region.

Advantages and challenges
Medical support was identified as the highest community
advantage class across the Hume region, followed by
hospital/community support and then economic class. The
top 10 individual advantages were transfer arrangements,
nursing workforce, perception of quality, hospital leadership,
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community need/GP support, ancillary staff (allied health,
pathology and X-ray), GP workforce stability, part-time
opportunities, inpatient care and income guarantee.
The top 10 challenges were spousal satisfaction, schools, shopping
and other services, religious/cultural opportunities, call/practice
coverage, social networking, electronic medical records, caesarean
section, emergency room coverage and obstetrics.

Importance
Again, medical support was identified as the highest importance
class among the communities followed by the geographic class,
hospital/community support and the economic class. The top 10
important factors across all 50 factors were spousal satisfaction,
call/practice coverage, hospital leadership, perception of quality,
adequacy of schools, employment status, nursing workforce,
internet access, GP workforce stability and physical plant and
equipment.

of the 50 factors for both the CEOs and the DCSs. The
cumulative CAQ scores range from 387 to 61. Higher scores
indicate greater community assets and capabilities for a
particular health facility as they relate to GP recruitment and
retention (Table 2). The overall Apgar score distribution
indicates that the tool was sensitive enough to differentiate
between communities that were high and low performers in
terms of physician recruitment, as shown in the USA15 (Fig1).

Reliability and validity of chief executive officer and
director of clinical services results
To ensure reliability and validity of the results, three
additional CAQs were administered to general practices and
then compared to scores obtained from CEOs and DCSs from
the same communities. The three selected sites were sites 3,
4 and 9, as these were the top, bottom and middle scoring
communities in the region. The CAQ was administered to
either the principal GP or the practice manager in charge of
practice operations and recruitment.

Overall community Apgar scores
The community Apgar algorithm, derived from the
community advantage/challenge score weighted by its
relative importance, was calculated. The medical support
class was identified as the highest community asset and
capability followed by hospital/community support, the
economic class, scope of practice and the geographic class.
The top 10 CAQ factors were perception of quality, hospital
leadership, nursing workforce, transfer arrangements,
community need/GP support, GP workforce stability, parttime opportunities, inpatient care, ancillary staff workforce
and specialist availability.
The bottom 10 CAQ factors were spousal satisfaction,
schools, shopping and other services, religious/cultural
opportunities, call/practice coverage, electronic medical
records, social networking, caesarean section, emergency
room coverage and obstetrics (Table 1).
The cumulative CAQ scores for each of the participating
health facilities was derived by adding all CAQ scores of each
© James Cook University 2016, http://www.jcu.edu.au

After CAQs were conducted with GP practices it was evident
that individual advantages/challenges and importance scores
among GP practices were relatively similar to scores from
CEO and DCS; however, they were more likely to be
consistent with CEO scores. Analysis was achieved by using
intra-class correlation coefficient (ICC) to determine the
inter-rater reliability of the CAQ scores between the CEOs,
DCSs and GP practices at the three sites.
The analysis confirmed all respondents were reliably and
consistently scoring factors in the same way. The reliability scores,
produced under the two-way mixed effects model, demonstrated
that all respondents from all three sites were consistently scoring
the CAQ similar to one another (ICC = 0.683 (95% confidence
interval (CI)=0.616–0.750), F(99,792)=20.423, p=0.000). This
suggests the inter-rater reliability of the CAQ among each
respondent, whether CEO, DCS or GP practice, has a moderate
level of agreement between CAQ scores across the three sites.
This finding was indicated to be similar if GP practice scores were
excluded (ICC=0.701 (95%CI=0.631–0.767), F(99,495)=
15.040, p=0.000).
4

Table 1: Advantages/challenges, importance and overall community Apgar scores (n=28)
Classes and factors
Advantages and
challenges
Geographic
Access to larger community
Recreational opportunities
Climate
Perception of community
Demographic, patient mix
Social networking
Religious, cultural opportunities
Shopping and other services
Schools
Spousal satisfaction
Economic
Part-time opportunities
Income guarantee
Competition
Loan repayment
Startup, marketing costs
Employment status
Moving allowance
Payor mix
Signing bonus
Revenue flow
Scope of practice
Inpatient care
Nursing home
Mid-level supervision
Teaching
Administration
Endoscopy, surgery
Obstetrics
Mental health
Emergency room coverage
C-section
Medical support
Transfer arrangements
Nursing workforce
Perception of quality
GP workforce stability
Ancillary staff workforce
Specialist availability
Mid-level provider workforce
Emergency medical services
Allied mental health workforce
Call, practice coverage
Hospital and community support
Community need, GP support
Hospital leadership
Physical plant and equipment
Community volunteer opportunities
Welcome and recruitment
Televideo support
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Overall mean scores
Importance

Community Apgar
score†

1.11
0.86
0.82
0.43
0.36
–0.04
–0.21
–0.36
–0.57
–0.86

3.71
3.50
3.36
3.36
3.32
3.18
3.14
3.14
2.79
2.68

3.82
2.96
2.29
1.32
1.29
0.14
–0.93
–1.21
–2.00
–3.07

1.25
1.18
1.11
1.00
0.96
0.86
0.86
0.82
0.79
0.39

3.46
3.32
3.29
3.21
3.11
3.04
3.00
3.00
2.96
2.93

4.32
4.21
3.32
3.04
3.00
2.96
2.89
2.71
2.64
0.82

1.18
1.14
1.07
0.82
0.71
0.68
0.25
0.25
0.18
0.11

3.32
3.18
3.18
3.04
3.00
3.00
2.89
2.79
2.75
2.71

4.29
3.79
3.18
2.86
2.71
2.21
0.96
0.79
0.46
0.39

1.36
1.32
1.32
1.25
1.25
1.18
0.96
0.79
0.61
–0.14

3.64
3.50
3.46
3.39
3.32
3.32
3.29
3.29
3.14
3.14

4.96
4.79
4.71
4.32
4.25
4.25
3.11
2.82
2.00
–0.75

1.32
1.32
1.14
1.04
1.04
1.04

3.54
3.43
3.39
3.36
3.25
3.21

4.89
4.43
3.96
3.54
3.50
3.36
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Table 1:cont’d
Classes and factors

Overall mean scores
Importance

Advantages and
challenges
Hospital and community support
Internet access
Hospital-sponsored CME
Plans for capital investments
Electronic medical records

0.93
0.75
0.71
0.00

3.14
3.00
2.89
2.61

Community Apgar
score†
2.93
2.75
2.36
0.11

†

community Apgar score = (community advantage/challenge score) x (community importance score)
CME, continuing medical education. GP, general practitioner

Table 2: Community Apgar scores by cumulative score (n=28)
Location code

3
14
5
8
1
2
11
4
7
12
6
10
13
9
†

Geographic

Economic

Scope of
practice

Medical
support

41
82
–4
67
–25
9
–23
–8
32
65
23
–18
–67
–45

51
65
95
79
94
47
83
54
36
38
75
61
28
32

82
8
98
36
93
83
61
52
51
–16
1
42
1
14

117
100
59
67
92
95
84
91
53
62
52
7
82
4

Facility and
community
support
96
113
91
66
56
67
87
60
67
43
32
23
34
56

Cumulative
community
Apgar score†
387
368
339
315
310
301
292
249
239
192
183
115
78
61

Sum of all community Apgar scores for each of the 50 factors for both the chief executive officers and the directors of clinical services

Overall, including GP practices as part of the CAQ would provide
similar scores to either CEOs or DCSs. However, including GPs
and practice manages within future programs would also provide
greater insight beyond the healthcare setting itself. They would
present a richer contextual meaning regarding the
advantages/challenges and relative importance of recruitment and
retention of GPs within rural settings.
Additional barriers

managing on-call responsibilities. The amount of on-call duty
that was required of local GPs either made a service attractive
or less attractive. In smaller towns, with only one or two
smaller practices, local doctors found maintaining a good
work–life balance challenging, whereas the larger towns had
what some participants termed a ‘critical mass’ of doctors,
allowing less on-call responsibility. On-call requirements
varied between towns from 1 in 4 to 1 in 13 weekends each
year. These issues were further confirmed by the three GP
practices that were included in the study.

The most noted barrier to recruitment and retention from
the open-ended questions was work–life balance, while
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Figure 1: Cumulative mean community Apgar scores according to location.

Access to greater procedural medicine, anaesthetics and
surgery with a greater complexity of practice was the second
greatest barrier, highlighted in the open-ended questions, to
recruiting and retaining GPs. In many cases, services were
unable to offer these opportunities, which they felt made the
service less attractive or less competitive. By contrast, some
health facilities did not provide obstetrics, caesarean section,
or emergency room services. Both health facilities and GP
practices felt this was an advantage as it meant less on-call
duty and the better work–life balance that physicians were
seeking.

Solutions to challenges
A number of recruitment and retention solutions were
highlighted by the various health facilities and GP practices,
particularly among those with high CAQ scores. One
example is including the spouse as part of the recruitment
process or supporting the spouse and family in other ways.
Health facilities with lower CAQ scores aimed to build better
relationships with GPs, related to contract negotiation and
engaging the spouse more through workplace and social
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activities. For some health services, providing employment or
working with local employment agencies was one achievable
goal.
Those communities with good school bus services were those
where GPs were more satisfied with school options for
children. The challenge of schools within the Hume region is
that there are a small number of GP-preferred private schools
in larger towns. In many cases school bus services were
provided through most communities; however, school zoning
precluded some children from attending certain schools.
Those health facilities in communities with poorer bus
services or school zoning issues indicated they would engage
schools and local government to look at viable options.
Among some health facilities, good relationships had been
developed with the larger tertiary hospitals in the region,
which allowed for greater complexity of practice for GPs,
while increasing the use of televideo for emergency coverage
and reducing GP on-call obligation. In other facilities, rural
and isolated practice endorsed registered nurses were trained
to alleviate GP on-call duties. Some health facilities had
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upskilled all staff with regular emergency simulation training
and X-ray operator courses. Many health services that had
challenges with on-call duties were planning or had planned
to address this issue either through additional training of staff
or increasing the use of tele-video support, while further
developing partnerships with ambulance services and larger
hospitals.
Overall there was an emphasis on 'finding the right fit' for GP
recruitment to rural communities. Factors most commonly
discussed included providing greater opportunities for
medical students and those requiring further training; directly
employing medical staff rather than subcontracting private
providers, which was felt to be what younger doctors
wanted; providing greater professional and social support for
GPs and whole families; and providing attractive leasing
agreements for practice and/or personal accommodation.

Discussion
Community Apgar factors that were considered to have the
most impact on GP recruitment and retention were
perception of quality, hospital leadership, nursing workforce,
transfer arrangements and community need/GP support. In
the Hume region, the reputation of a health facility providing
quality of medical care was suggested to be strongly
supported by the community and vital to attract and retain
GPs11,16,17. Many participants indicated that strong and open
communication between GPs and leadership was paramount
and that open communication ensured GPs working in
private practices felt valued and empowered4,8,12,16.
The adequacy of nursing workforce for both quantity and
quality was indicated to be as essential as the relationship
between the GPs and nurses18,19. A GP–nurse relationship
that is built on trust, support and reciprocity has been shown
to ‘protect’ GPs from burnout and leaving a community19.
Transfer arrangements may be a vital factor due to limited
subspecialist availability among many rural health facilities20.
In these situations, it is advantageous to ensure GP stressors
are reduced by having procedures in place when critically ill
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patients require greater care. Community need/GP support
is also central within the Hume region, as community support
and appreciation of GPs has an impact on retention,
particularly if services were to be reduced7.
The lowest individual factor CAQ scores were spousal
satisfaction, and schools, shopping and other services. Each of
these factors may be related to the perceived isolation or
remoteness of the various communities with the Hume
region5,7. For example, spousal satisfaction may be related to
poor employment opportunities, while schools may be
related to access to particular types of school. Possible
solutions were to ensure recruitment of the GP also
considered what social, employment and school opportunities
are available for spouses and children5,7.

Limitations
Differences between Australian and US-based community
Apgar research relate to the structure of health facilities and
GP recruitment. For example, in Australia contract
agreements are between health facilities and private general
practice providers to service the facility. Relatively few health
services directly recruited GPs. As such, health facilities did
not always have direct recruitment and retention
responsibilities. Despite this, researchers actively investigated
and continue to investigate whether the results reflect the
views and perceptions of GPs across many practices across
the Hume region.

Conclusions
Hume was the first site to implement the CAQ
internationally, and its reliability and validity as a tool was
indicated to be moderate to high. The CAQ provided an
analysis of the comparative strengths and challenges that each
community encountered, while establishing the uniqueness of
each community. The process identified what each
community had to offer physicians, and who might be the
best match for their community. Participation in the program
was reported to be useful as it helped health services ascertain
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how they were performing and highlighted areas for
improvement in terms of recruitment and retention.
The implementation of the CAQ has offered health services and
GP practices the opportunity to develop strategic plans that are
specifically tailored to their service and community in terms of
who to recruit and what key strategies may assist retention. It has
also provided an opportunity to confidentially share best practices
and obstacle elimination from services that were performing well.
Lastly, it has encouraged greater networking opportunities
between services to address issues of recruitment and retention.
The CAQ has commenced identifying trends and overarching
themes, and it directly impacts rural communities. Its use in
Australia has begun to develop an evidence-based platform for the
advocacy of key issues at community, state and national levels.
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