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Abstract: Background: On a per capita basis, rural communities are underserviced by health profes-
sionals when compared to metropolitan areas of Australia. However, most studies evaluating health
workforce focus on discrete professional groups rather than the collective contribution of the range
of health, care and welfare workers within communities. The objective of this study was therefore
to illustrate a novel approach for evaluating the broader composition of the health, welfare and
care (HWC) workforce in Tasmania, Australia, and its potential to inform the delivery of healthcare
services within rural communities. Methods: Census data (2011 and 2016) were obtained for all
workers involved in health, welfare and care service provision in Tasmania and in each statistical
level 4 area (SA4) of the state. Workers were grouped into seven categories: medicine, nursing, allied
health, dentistry and oral health, health-other, welfare and carers. Data were aggregated for each
category to obtain total headcount, total full time equivalent (FTE) positions and total annual hours
of service per capita, with changes observed over the five-year period. Results: All categories of
the Tasmanian HWC workforce except welfare grew between 2011 and 2016. While this growth
occurred in all SA4 regions across the state, the HWC workforce remained maldistributed, with more
annual hours of service per capita provided in the Hobart area. Although the HWC workforce re-
mained highly feminised, a move toward gender balance was observed in some categories, including
medicine, dentistry and oral health, and carers. The HWC workforce also saw an increase in part-time
workers across all categories. Conclusions: Adopting a broad approach to health workforce planning
can better reflect the reality of healthcare service delivery. For underserviced rural communities,
recognising the diverse range of workers who can contribute to the provision of health, welfare and
care services offers the opportunity to realise existing workforce capacity and explore how ‘total care’
may be delivered by different combinations of health, welfare and care workers.

Keywords: carers; health workforce; rural health; Tasmania; welfare

1. Introduction

Despite efforts to more evenly distribute health professionals across Australia, rural
and remote areas continue to face unequal access to healthcare services in comparison to
their metropolitan counterparts [1]. For rural communities to optimise healthcare service
delivery, it is essential that they have clear information on what types of health profes-
sionals can be found in their local community, and their capacity to provide healthcare
services. Health workforce planning should provide such information, and yet traditional
approaches have typically focused on a supply–demand model, with assessments made
between the anticipated number of professionals needed within a community and the
actual supply [2,3]. Whilst this approach has helped identify potential gaps in service
provision and the need for training pipelines to be established, it has also fostered a siloed
view of the healthcare workforce. An approach in which significant importance is placed
on the availability and accessibility of specific types of health professionals to the neglect of
the broader spectrum of healthcare service workforce [4]. For rural communities, there is
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merit in moving beyond the potential contribution of individual health professionals as cur-
rently categorised to establishing an integrated, multidisciplinary framework that focuses
more on the services needed within a community and how best to provide those services
with the skill mix available in the existing healthcare workforce [4–7]. This aspirational
framework recognises the potential untapped capacity of the broader healthcare workforce
to provide services that are needed through mechanisms such as role substitution and role
expansion [4,6,7]. This may be useful in situations where certain health professionals are in
short supply locally, or the size of the population may not be sufficient to warrant, or be
able to afford a particular service.

For rural and remote communities, there is hence the need in health workforce plan-
ning to move beyond headcounts of healthcare professionals to a more inclusive assessment
of the healthcare workforce. However, a review of the literature reveals that previous
evaluations of the healthcare workforce have used traditional approaches, focusing on
either specific professions [8–11] or professional groupings such as medicine [12,13], nurs-
ing [13,14], allied health [15–17] or oral health [5,18]. The aim of this study was therefore
to illustrate a novel approach to health workforce evaluation for rural communities that
broadened the scope of workers to better reflect the reality of healthcare service delivery.
Specifically, this involved examining the number, type and location of workers involved in
the provision of health, welfare and care (HWC) services in Tasmania, Australia between
2011 and 2016.

Tasmania is an island state with a population a little over 540,000 persons dispersed
over a geographical area of 68,401 km2. Being a largely rural state, Tasmania continues its
historical struggle to adequately resource the healthcare sector, with a reliance on attracting
skilled professionals from interstate and overseas [19]. Understanding the local HWC
workforce more broadly, including the identification of possible service gaps and potential
untapped workforce capacity, therefore provides data conducive to effecting innovative
and sustainable health workforce policy and planning across the state.

2. Materials and Methods

Data on the size and distribution of the Tasmanian population and the Tasmanian
HWC workforce was extracted from the 2011 and 2016 Census of Population and Housing
conducted by the Australian Bureau of Statistics (ABS). The Census of Population and
Housing was considered the most appropriate data source for the purpose of this study
because it includes information on regulated and unregulated workers employed across
HWC roles, unlike other health workforce data sources (e.g., National Health Workforce
Data Set (NHWDS) and Medical Education and Training (MET)) which limit the reporting
of data to regulated health professionals.

To create a customised ABS dataset for analysis, comprehensive review of the Aus-
tralian and New Zealand Standard Classification of Occupations (ANZSCO) was initially
undertaken to identify all workers coded in the Census of Population and Housing as
providing HWC services. As illustrated by the example of the breakdown of a Major Occu-
pation Group seen in Figure 1, ANZSCO uses a series of numerical codes in a five-tiered
hierarchical structure to classify occupations, beginning with one-digit Major Group codes
through to six-digit Occupation codes [20]. Following a review of ANZSCO, First Edition,
Revision 1 used in the 2011 census [21], 202 six-digit Occupation codes were identified as
HWC workers. A review of the updated ANZSCO, Version 1.2 used in the 2016 census [20],
subsequently produced 207 six-digit Occupation codes that could be identified as HWC
workers. A customised dataset was then created by the ABS detailing the head counts
and average hours worked for all three-digit Minor Groups and four-digit Unit Groups
that included at least one of the identified six-digit Occupation codes by region, by gender
and by level of employment participation (i.e., full-time or part-time) for people who
specified their workplace location as Tasmania in the 2011 and 2016 Census of Population
and Housing datasets.
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then regrouped into one of seven different categories based on the type of service they 
provide: (a) medicine; (b) nursing and midwifery; (c) allied health; (d) dentistry and oral 
health; (e) health-other; (f) welfare; and (g) carers (Appendix A). Health-other was in-
cluded as a category to capture those workers who were deemed to contribute to the pro-
vision of HWC services but who did not fit under any of the six alternative categories (e.g., 
biomedical engineer and medical laboratory scientist). In some cases, this regrouping re-
quired ANZSCO codes from different Minor Groups and Unit Groups to be clustered 

Figure 1. Extract from ANZSCO, Version 1.2.

To facilitate data analysis, cleaning and reorganisation of the dataset was necessary
given that: (a) the ABS had provided additional data for six-digit Occupation codes not
included in this study; and (b) ANZSCO codes are grouped according to likeness in
training and indicative skill level and not necessarily disciplinary similarity [20]. First,
all six-digit Occupation codes not identified as HWC workers were removed from the
dataset. To more accurately reflect the contemporary HWC workforce, the remaining
three-digit Minor Group codes, four-digit Unit Group codes and six-digit Occupation codes
were then regrouped into one of seven different categories based on the type of service
they provide: (a) medicine; (b) nursing and midwifery; (c) allied health; (d) dentistry
and oral health; (e) health-other; (f) welfare; and (g) carers (Appendix A). Health-other
was included as a category to capture those workers who were deemed to contribute
to the provision of HWC services but who did not fit under any of the six alternative
categories (e.g., biomedical engineer and medical laboratory scientist). In some cases, this
regrouping required ANZSCO codes from different Minor Groups and Unit Groups to
be clustered together; for example, 4114 Enrolled and Mothercraft Nursing was grouped
with 254 Midwifery and Nursing to form the nursing and midwifery category. ABS data
custodians advised that given the potential for randomisation of small cell values to
either zero or three to ensure that identifiable information is not released, where possible,
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ANZSCO data should be analysed at the highest hierarchical level possible. Therefore,
for this study, we chose to use Minor Group or Unit Group codes in situations where all
subordinate four digit or six-digit ANZSCO codes were included. In situations where some
ANZSCO codes that comprised a Minor Group or Unit Group were relocated or excluded,
then the total of each remaining individual six-digit Occupation code was used instead.

For each category, data were analysed to establish: (a) total headcount, which was an
aggregate of all individual headcounts from each Minor Group, Unit Group or individual
Occupation codes (Appendix A); (b) total number of FTE positions, which was calculated
by summing the total weekly working hours for each included ANZSCO code divided
by the average number of hours worked in a full-time job, which for the purposes of this
study aligned with the Australian Institute of Health and Welfare’s standard of 40 h per
week for medical professionals and 38 h for all other workers [22]; and (c) annual hours of
service per capita, which was calculated by dividing the total annual hours of service for
each included ANZSCO code by the Tasmanian population figure. Data for each category
were analysed for the state and for ABS statistical area level 4 boundaries (SA4) (Hobart,
South East, Launceston and North East, and West and North West) (Figure 2). Data for
each category were also analysed according to gender as well as employment participation,
with full-time employment defined as >35 h per week and part-time employment <35 h
per week [23]. If workers were employed but were absent from the workplace for the week
preceding census night, they were recorded as ‘away-from-work’ [23]. Finally, dependency
ratios were calculated for statistical area level 4 boundaries, which reflected those aged
under 15 years and over 65 years as a proportion of the population aged between 15 and
64 years in that region [24].
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3. Results
3.1. Tasmanian HWC Workforce

The headcount of the Tasmanian HWC workforce grew by 12.9% between 2011 and
2016, which corresponded to a 10.8% increase in FTE positions and a 7.6% growth in annual
hours of service per capita (Table 1). The largest proportional growth occurred in the
categories of carers, allied health and medicine, with the annual hours of service provided
per capita increasing by 14.4%, 13.1% and 11.4%, respectively. The only HWC category
to decline over the five-year period was welfare. Despite a 0.6% increase in headcount,
there was a decrease in both the number of FTE positions (−3.4%) and the annual hours of
service per capita (−6.2%) provided by this category.

Table 1. Changes in the Tasmanian health, welfare and care workforce between 2011 and 2016.

Headcount Full Time Equivalent Annual Service Hours per Capita

2011 2016 % Change 2011 2016 % Change 2011 2016 % Change

Medicine 1574 1874 19.1 1613.4 1850.6 14.7 6.8 7.5 11.4
Nursing and Midwifery 6413 6955 8.5 5109.8 5518.0 8.0 20.4 21.4 4.9
Allied Health 3050 3627 18.9 2671.6 3110.3 16.4 10.7 12.1 13.1
Dentistry and Oral
Health 720 831 15.4 637.1 712.0 11.7 2.5 2.8 8.5

Health-Other 3654 4134 13.1 2994.5 3351.7 11.9 11.9 13.0 8.7
Welfare 2698 2714 0.6 2324.8 2245.5 −3.4 9.3 8.7 −6.2
Carers 4391 5278 20.2 3153.1 3714.1 17.8 12.6 14.4 14.4
Total 22,500 25,413 12.9 18,504.2 20,502.1 10.8 74.2 79.8 7.6

3.1.1. Size

The nursing and midwifery category was the largest single group of workers at both
census points, with 6413 people employed in 2011, rising to 6955 in 2016 (Table 1). However,
the nursing and midwifery category showed the smallest proportional growth over the
five-year period, with an 8.5% increase in headcount, 8.0% growth in FTE positions and
a 4.9% increase in annual hours of service per capita. Whilst the category of carers was
marginally smaller in size with 4391 people in 2011 and 5278 people in 2016, this category
showed the largest proportional growth over the same time. The number of people working
as carers rose by 20.2% between 2011 and 2016, which was associated with a 17.8% increase
in FTE positions and 14.4% increase in annual hours of service per capita. The smallest
category of the HWC workforce was dentistry and oral health, with 720 workers across
the state in 2011 and 831 in 2016. Despite being the smallest, the dentistry and oral health
category recorded growth between 2011 and 2016, with a 15.4% increase in headcount,
11.7% rise in FTE positions and an 8.5% increase in annual hours of service per capita.

3.1.2. Distribution

When analysed according to SA4, the Hobart region recorded the largest number
of Tasmanian residents at both census points (211,656 and 222,356, respectively) and the
lowest dependency ratios (52.0% and 55.8%, respectively) (Table 2). The Hobart region
also recorded the highest annual hours of service per capita, with 82.3 h in 2011 rising to
90.6 h in 2016. Conversely, the South East recorded the fewest Tasmanian residents at both
census points (35,797 and 37,119, respectively) and the least annual hours of service per
capita, with 19.9 h in 2011 and 21.3 h in 2016. Whilst the West and North West was the only
region to record a decline in population over the five-year period, it recorded an increase in
annual hours of service per capita, rising from 59.7 h in 2011 to 68.6 h in 2016. This region
also recorded the state’s highest dependency ratio of 58.2% in 2011, rising to 62.9% in 2016.

Whilst Hobart recorded more annual hours of service per capita at both census points,
greater proportional increases in annual hours of service per capita were observed in
the Launceston and the North East, and the West and North West regions (14.7% and
15.0%, respectively) over the five-year period. When broken down by category, this greater
proportional increase was most evident in nursing and midwifery, where growth in the
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Launceston and North East (21.7%) and the West and North West (10.7%) regions exceeded
that in Hobart (1.5%). Stronger growth was also evident for medicine (21.4%) and dentistry
and oral health (18.8%) in Launceston and the North East, whereas allied health (18.4%)
growth was strongest in the West and North West. The West and North West was also the
only region of the state to record growth in the welfare category, with a 3.8% increase in the
annual hours of service per capita over the five-year period. Further, the West and North
West was the only SA4 region to record a greater proportional increase in the combined
annual hours of service per capita provided by the non-medical workforce (16.1%) when
compared to medicine (6.2%). This trend was reversed in all other regions.

Although the general pattern across the state was of a greater increase in headcount
when compared to FTE positions, this was reversed in some HWC categories and in some
regions. In particular, nursing and midwifery showed a greater increase in FTE positions
when compared to headcount in both the Launceston and the North East (24.3% vs. 23.5%)
and West and North West (10.5% vs. 8.4%) regions (Table 3), suggesting an increase in
the average hours of work undertaken by nurses over the five-year period. This trend
was also observed in the West and North West region for health-other workers, with a
14.0% increase in headcount associated with a 17.9% increase in FTE positions. There was
a decline in workers across all categories who reported no fixed working address over
the five-year-period. It is likely that the introduction of online census completion in 2016
facilitated the capture of more specific work addresses for some workers (Table 3).

Table 2. Changes in the regional distribution of the Tasmanian health, welfare and care workforce between 2011 and 2016.

SA4 Region
Headcount Full Time Equivalent Annual Service Hours per Capita

2011 2016 % Change 2011 2016 % Change 2011 2016 % Change

Hobart (Population) (211,656) (222,356) (5.1)
Dependency Ratio 52.0 55.8 3.8
Medicine 881 1082 22.8 878.8 1055.0 20.0 8.6 9.9 14.3
Nursing and Midwifery 3138 3429 9.3 2499.3 2666.0 6.7 23.3 23.7 1.5
Allied Health 1529 1847 20.8 1307.8 1575.6 20.5 12.2 14.0 14.7
Dentistry and Oral
Health 355 417 17.5 313.7 363.8 16.0 2.9 3.2 10.4

Health-Other 1764 2144 21.5 1476.5 1761.9 19.3 13.8 15.7 13.6
Welfare 1231 1272 3.3 1056.7 1071.3 1.4 9.9 9.5 −3.5
Carers 1661 2192 32.0 1237.2 1643.0 32.8 11.6 14.6 26.4
Total 10,559 12,383 17.3 8770.0 10,136.5 15.6 82.3 90.6 10.0

South East (Population) (35,797) (37,119) (3.7)
Dependency Ratio 55.6 63.7 8.1
Medicine 25 40 60.0 26.6 33.3 25.4 1.5 1.9 20.9
Nursing and Midwifery 119 129 8.4 94.4 94.8 0.5 5.2 5.0 −3.1
Allied Health 49 63 28.6 36.9 44.0 19.3 2.0 2.3 15.0
Dentistry and Oral
Health 3 13 333.3 2.5 11.5 361.3 0.1 0.6 344.9

Health-Other 79 101 27.8 59.2 83.7 41.4 3.3 4.5 36.4
Welfare 74 58 −21.6 57.5 42.9 −25.5 3.2 2.3 −28.1
Carers 116 132 13.8 82.4 88.1 6.9 4.5 4.7 3.1
Total 465 536 15.3 359.4 398.3 10.8 19.9 21.3 6.9

Launceston and North
East (Population) (137,558) (140,484) (2.1)

Dependency Ratio 55.3 60.0 4.7
Medicine 378 481 27.2 405.4 502.6 24.0 6.1 7.4 21.4
Nursing and Midwifery 1724 2129 23.5 1383.6 1719.1 24.3 19.9 24.2 21.7
Allied Health 795 992 24.8 712.8 848.5 19.0 10.2 11.9 16.6
Dentistry and Oral
Health 188 235 25.0 163.1 197.9 21.3 2.3 2.8 18.8

Health-Other 966 1067 10.5 803.2 856.4 6.6 11.5 12.0 4.4
Welfare 724 726 0.3 622.0 595.7 −4.2 8.9 8.4 −6.2
Carers 988 1268 28.3 691.4 878.9 27.1 9.9 12.4 24.5
Total 5763 6898 19.7 4781.5 5599.2 17.1 69.0 79.1 14.7
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Table 2. Cont.

SA4 Region
Headcount Full Time Equivalent Annual Service Hours per Capita

2011 2016 % Change 2011 2016 % Change 2011 2016 % Change

West and North West
(Population) (109,152) (109,024) (−0.02)

Dependency Ratio 58.2 62.9 4.7
Medicine 227 253 11.5 233.8 247.9 6.0 4.5 4.7 6.2
Nursing and Midwifery 1118 1212 8.4 901.4 996.4 10.5 16.3 18.1 10.7
Allied Health 521 637 22.3 475.8 562.6 18.3 8.6 10.2 18.4
Dentistry and Oral
Health 128 161 25.8 116.3 135.3 16.4 2.1 2.5 16.5

Health-Other 623 710 14.0 484.8 571.4 17.9 8.8 10.4 18.0
Welfare 513 564 9.9 461.7 478.9 3.7 8.4 8.7 3.8
Carers 808 1104 36.6 610.0 781.2 28.1 11.0 14.2 28.2
Total 3938 4641 17.9 3283.7 3773.8 14.9 59.7 68.6 15.0

No Fixed Address
Medicine 53 15 −71.7 54.9 10.7 −80.6
Nursing and Midwifery 336 59 −82.4 258.5 40.8 −84.2
Allied Health 182 65 −4.3 140.3 47.5 −66.2
Dentistry and Oral
Health 30 3 −90.0 26.8 3.5 −87.0

Health-Other 201 95 −52.7 145.5 56.1 −61.5
Welfare 175 71 −59.4 134.7 43.7 −67.6
Carers 814 581 −28.6 519.0 327.0 −37.0
Total 1791 889 −50.4 1279.8 529.2 −58.6

Table 3. Change in annual service hours per capita by region.

Hobart South East Launceston and the North
East West and North West

2011 2016 % Change 2011 2016 % Change 2011 2016 % Change 2011 2016 % Change

Population 211,656 222,356 5.1 35,797 37,119 3.7 137,558 140,484 2.1 109,152 109,024 −0.02
Dependency
Ratio 52.0 55.8 3.8 55.6 63.7 8.1 55.3 60.0 4.7 58.2 62.9 4.7

Medicine 8.6 9.9 14.3 1.5 1.9 20.9 6.1 7.4 21.4 4.5 4.7 6.2
Nursing and
Midwifery 23.3 23.7 1.5 5.2 5 −3.1 19.9 24.2 21.7 16.3 18.1 10.7

Allied Health 12.2 14 14.7 2 2.3 15 10.2 11.9 16.6 8.6 10.2 18.4
Dentistry and
Oral Health 2.9 3.2 10.4 0.1 0.6 344.9 2.3 2.8 18.8 2.1 2.5 16.5

Health-Other 13.8 15.7 13.6 3.3 4.5 36.4 11.5 12 4.4 8.8 10.4 18
Welfare 9.9 9.5 −3.5 3.2 2.3 −28.1 8.9 8.4 −6.2 8.4 8.7 3.8
Carers 11.6 14.6 26.4 4.5 4.7 3.1 9.9 12.4 24.5 11 14.2 28.2
Total 82.3 90.6 10 19.9 21.3 6.9 69 79.1 14.7 59.7 68.6 15

3.1.3. Gender Composition

The overall gender composition of the HWC workforce remained relatively stable
over the five-year period, with 75.9% female workers in 2011 and 76.1% in 2016 (Table 4).
This gender skew was observed across all categories of the HWC workforce except for
medicine, where a greater proportion of the headcount was male at both census points,
though the number of females entering medical practice increased from 39.6% to 43.2%
over the same period. A similar trend was evident for dentistry and oral health, with a
4.0% decrease in the proportion of males and a 4.6% increase in the number of females.
A small shift toward gender balance was also observed in the female dominated carers
category, with the number of male care workers increasing from 18.8% in 2011 to 20.6%
in 2016.
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Table 4. Changes in gender composition of the Tasmanian health, welfare and care workforce between 2011 and 2016.

Headcount (%) FTE (%)

2011 2016 % Change 2011 2016 % Change

Medicine
Male 949 (60.3) 1072 (57.2) 13.0 1055.8 (65.4) 1157.8 (62.6) 9.7
Female 624 (39.6) 809 (43.2) 29.6 555.4 (34.4) 699.8 (37.8) 26.0
Nursing and Midwifery
Male 667 (10.4) 734 (10.6) 10.0 625.4 (12.2) 680.7 (12.3) 8.8
Female 5756 (89.8) 6225 (89.5) 8.1 4498.8 (88.0) 4844.7 (87.8) 7.7
Allied Health
Male 914 (30.0) 1058 (29.2) 15.8 924.7 (34.6) 1041.2 (33.5) 12.6
Female 2156 (70.7) 2567 (70.8) 19.1 1757.1 (65.8) 2063.3 (66.3) 17.4
Dentistry and Oral Health
Male 194 (26.9) 190 (22.9) −2.1 193.7 (30.4) 187.8 (26.4) −3.1
Female 522 (72.5) 641 (77.1) 22.8 439.8 (69.0) 523.9 (73.6) 19.1
Health-Other
Male 1019 (27.9) 1091 (26.4) 7.1 964.8 (32.2) 1015.0 (30.3) 5.2
Female 2652 (72.6) 3048 (73.7) 14.9 2037.0 (68.0) 2338.1 (69.8) 14.8
Welfare
Male 902 (33.4) 844 (31.1) −6.4 860.7 (37.0) 787.5 (35.1) −8.5
Female 1798 (66.6) 1861 (68.6) 3.5 1466.5 (63.1) 1452.8 (64.7) −0.9
Carers
Male 825 (18.8) 1089 (20.6) 32.0 670.6 (21.3) 869.8 (23.4) 29.7
Female 3563 (81.1) 4180 (79.2) 17.3 2474.9 (78.5) 2841.3 (76.5) 14.8
Total
Male 5470 (24.3) 6078 (23.9) 11.1 5295.7 (28.6) 5739.7 (28.0) 8.4
Female 17,071 (75.9) 19,331 (76.1) 13.2 13,229.5 (71.5) 14,764.0 (72.0) 11.6

3.1.4. Employment Participation

Over the five-year period there was a shift toward part-time work, with the percentage
of the HWC headcount reporting part-time employment rising from 45.7% in 2011 to 48.7%
in 2016 (Table 5). The data also showed a greater proportional increase in FTE positions
filled by part-time HWC workers (22.2%) when compared to full-time HWC workers (5.5%)
over the five-year period. Despite this overall shift toward part-time work across the HWC
workforce, some categories (medicine, allied health, welfare, and dentistry and oral health)
maintained a higher proportion of full-time workers, whereas carers and nursing and
midwifery demonstrated a predominately part-time workforce. Of note, gender difference
was evident in the growth of the part-time HWC workforce, with a greater increase in the
number of males working part-time (24.1%) compared to females (19.6%) over the five-year
period (Table 5). However, after reviewing each of the individual categories comprising
the HWC workforce, only carers had more males employed part-time than full-time, with
460 part-time workers in 2011 rising to 625 in 2016, compared to 313 full-time workers in
2011 rising to 399 in 2016. More female workers were found to be employed part-time
compared to full-time in the categories of carers, nursing and midwifery, health-other and
welfare (Table 5).

The number of workers away-from-work increased by 9.3% for the total HWC work-
force between 2011 and 2016 (Table 5). However, this was underscored by an increased
number of females away-from-work (13.6%) and fewer males away-from-work (−2.3%)
over the five-year period. All categories of the HWC showed more female workers away-
from-work in 2016 except nursing and midwifery (−2.2%), with the largest increases
observed in dentistry and oral health (62.5%), carers (30.1%), welfare (25.0%) and allied
health (24.7%). In contrast, the number of males away-from-work declined across most
categories, with large reductions noted in welfare (−61.0%) and dentistry and oral health
(−45.5%). The only categories to record a rise in the number of males away-from-work
over the five-year period were health-other (55.1%) and carers (28.3%).
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Table 5. Changes in employment participation of the Tasmania health, welfare and care workforce between 2011 and 2016.

Full-Time Part-Time Away from Work *

Headcount (%) FTE (%) Headcount (%) FTE (%) Headcount (%)

2011 2016 %
Change 2011 2016 %

Change 2011 2016 %
Change 2011 2016 %

Change 2011 2016 %
Change

Male
Medicine 785 853 8.7 979.3 1042.8 6.5 122 179 46.7 68.6 104.3 51.9 43 39 −9.3
Nursing and Midwifery 403 433 7.4 467.0 488.3 4.6 212 251 18.4 150.0 178.9 19.3 47 46 −2.1
Allied Health 667 778 16.6 786.5 903.7 14.9 188 248 31.9 113.5 147.8 30.3 47 44 −6.4
Dentistry and Oral
Health 146 141 −3.4 169.8 159.2 −6.3 44 48 9.1 28.1 32.9 17.1 11 6 −45.5

Health-Other 713 715 0.3 803.5 825.1 2.7 256 309 20.7 148.4 180.5 21.6 49 76 55.1
Welfare 580 526 −9.3 685.5 605.5 −11.7 268 264 −1.5 156.4 153.9 −1.6 59 23 −61.0
Carers 313 399 27.5 375.8 460.9 22.6 460 625 35.9 279.4 386.9 38.5 53 68 28.3
Total 3607 3845 6.6 4267.4 4485.4 5.1 1550 1924 24.1 944.4 1185.2 25.5 309 302 −2.3

Female
Medicine 380 466.0 22.6 444.6 535.9 20.5 196 284 44.9 105.4 158.3 50.3 49 58 18.4
Nursing and Midwifery 2296 2265 −1.4 2599.4 2535.4 −2.5 2919 3435 17.7 1856.7 2263.5 21.9 538 526 −2.2
Allied Health 1100 1264 14.9 1222.6 1385.1 13.3 860 1140 32.6 488.0 671.4 37.6 150 187 24.7
Dentistry and Oral
Health 290 340 17.2 305.6 358.2 17.2 211 276 30.8 122.8 164.4 33.8 16 26 62.5

Health-Other 1064 1223 14.9 1213.5 1377.4 13.5 1401 1602 14.3 810.1 923.4 14.0 191 219 14.7
Welfare 875 819 −6.4 977.9 905.4 −7.4 808 917 13.5 466.2 531.9 14.1 100 125 25.0
Carers 954 1061 11.2 1105.5 1222.5 10.6 2329 2783 19.5 1315.5 1564.5 18.9 269 350 30.1
Total 6959 7438 6.9 7869.1 8319.9 5.7 8724 10437 19.6 5164.7 6277.4 21.5 1313 1491 13.6

Total
Medicine 1162 (73.8) 1319 (70.4) 13.5 1420.5 (88.0) 1579.5 (85.4) 11.2 317 (20.1) 464 (24.8) 46.4 173.6 (10.8) 263.3 (14.2) 51.7 94 (6.0) 91 (4.9) −3.2
Nursing and Midwifery 2699 (42.1) 2697 (38.8) −0.1 3068.3 (60.0) 3026.2 (54.8) −1.4 3137 (48.9) 3688 (53.0) 17.6 2009.3 (39.3) 2448.3 (44.4) 21.8 585 (9.1) 567 (8.2) −3.1
Allied Health 1764 (57.8) 2050 (56.5) 16.2 2014.2 (75.4) 2298.8 (73.9) 14.1 1078 (35.3) 1389 (38.3) 28.8 623.1 (23.3) 823.2 (26.5) 32.1 195 (6.4) 225 (6.2) 15.4
Dentistry and Oral
Health 434 (60.3) 474 (57.0) 9.2 472.5 (74.2) 509.7 (71.6) 7.9 255 (35.4) 324 (39.0) 27.1 150.5 (23.6) 197.0 (27.7) 30.9 28 (3.9) 34 (4.1) 21.4

Health-Other 1765 (48.3) 1929 (46.7) 9.3 2016.1 (67.3) 2200.7 (65.7) 9.2 1642 (44.9) 1900 (46.0) 15.7 949.2 (31.7) 1096.8 (32.7) 15.5 242 (6.6) 286 (6.9) 18.2
Welfare 1464 (54.3) 1358 (50.0) −7.2 1674.2 (72.0) 1533.0 (68.3) −8.4 1066 (39.5) 1195 (44.0) 12.1 619.7 (26.7) 693.0 (30.9) 11.8 156 (5.8) 163 (6.0) 4.5
Carers 1276 (29.1) 1455 (27.6) 14.0 1493.0 (47.4) 1676.1 (45.1) 12.3 2785 (63.4) 3407 (64.6) 22.3 1588.2 (50.4) 1949.2 (52.5) 22.7 329 (7.5) 414 (7.8) 25.8

Total 10,564
(47.0)

11,282
(44.4) 6.8 12,158.9

(65.7)
12,824.1
(62.5) 5.5 10,280

(45.7)
12,367
(48.7) 20.3 6113.5 (33.0) 7470.7 (36.4) 22.2 1629 (7.2) 1780 (7.0) 9.3

* Away from work denotes people who were on leave or otherwise temporarily absent from the workplace at the time of census counting.
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4. Discussion

This study has illustrated a novel approach to health workforce analysis that has in-
cluded all types of HWC workers to better reflect the reality of changes in healthcare service
delivery in rural communities. The overall expansion of the Tasmanian HWC workforce
between 2011 and 2016 is consistent with national data illustrating strong growth in all
sectors of the healthcare industry over the same period [25–27]. Using a broad framework
that included all types of HWC workers has, however, illustrated the varying growth in
categories in response to changing healthcare demands. For Tasmania, growth has been
largest in the carers, medicine and allied health categories over the five-year period, with
increased demand for these workers possibly attributable to population demographics and
policy initiatives. Tasmania has the highest national dependency ratio [24], with almost
1 in 5 people aged over 65 years [28]. With a program of aged care reforms announced
in 2011 that included focusing on enabling the elderly to remain at home for longer [29],
this may explain the stronger growth for carers observed in this study. The elderly are
also the most prolific users of medical care [30], which is a further possible contributing
factor to the greater growth in the medicine category. However, the introduction of the
National Disability Insurance Scheme (NDIS) may also help explain the observed changes
in the Tasmanian HWC. With Tasmania having the highest prevalence of disability in
Australia [31], the state was selected as one of four trial sites to introduce the NDIS in July
2013 [32]. The subsequent progressive rollout of the NDIS has likely increased the number
of carers and allied health professionals in the state, with both categories of workers in
high demand to support NDIS participants [33]. Tasmania also has some of the highest
rates of chronic health conditions nationally [34]. Growth in the allied health category
may therefore also be associated with the increasing utilisation of allied health services to
support chronic disease management [35].

The only category of the Tasmanian HWC that declined was welfare. Despite a small
gain in headcount, the overall number of FTE positions and per capita services provided
by this category fell over the five-year period. This finding is in contrast to national data
indicating solid growth in the collective welfare workforce over the same period [36].
However, some professions comprising the welfare category, such as welfare workers,
have declined in headcount over the past five years nationally [37], suggesting that specific
roles within this category are changing or may be less attractive. Certainly, the decline
in FTE despite growth in headcount observed in this study suggests that there may be
fewer full-time jobs or workers may not want to work as many hours in their current roles.
However, the observed decline may also reflect a changed job market, where investment
has shifted away from welfare roles in favour of other HWC categories. Policies such as
the Better Access initiative, introduced in 2006 and then refined in 2009–2010, have likely
fostered this shift [38]. Designed to improve the provision of mental health services to
the community, the initiative introduced a range of new items to the Medicare Benefits
Schedule to better remunerate general practitioners, psychologists, social workers and
occupational therapists for their time providing mental health services [38]. With mental
health care provided by medical and allied health professionals now more affordable, this
may in part explain the declining FTE and per capita welfare services observed in this
study [38,39].

By including a broader range of HWC workers, this study moved away from ex-
amining the distribution of the healthcare workforce based on the number of registered
professionals per 100,000 population [12–15,18] and computed the annual hours of service
per capita provided by individual categories and the total HWC workforce. This approach
recognised that populations that are widely distributed, especially rural and remote com-
munities, will rarely attract their notional ‘per capita’ allocation of a particular professional
discipline. These circumstances may require other HWC workers to either increase service
provision, or alternatively change roles, to compensate for a particular service not being
represented locally. By determining both the breadth of the HWC workforce, together
with the total hours of service provided to communities, a more holistic estimate of local
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healthcare service capacity was possible. This could help identify opportunities for role
substitution and expansion to build local capability and increase the flexibility of the exist-
ing workforce to meet local healthcare needs when the recruitment and retention of some
professions may be very difficult. Such circumstances underscore the growing recognition
of the health-welfare interface, resulting from major national reforms in hospital services,
primary care, aged care and disability support that promote and require integrated cross-
sectorial care [40]. However, given that unmet need may be provided by unregulated
workers, authorities need to generate a stronger framework for regulation across healthcare
more broadly to ensure the quality and safety of services provided [40].

For rural communities such as Tasmania, whose population is widely dispersed across
small, geographically distinct localities, the use of this per capita hours of service model
would therefore be transformative for local health service managers facing the challenges
of uneven distribution of the HWC workforce and service availability across the state. In
the SA4 Hobart area, for example, where there are more total hours of service per capita
than any other region of the state, health service managers can plan to deliver a range of
healthcare services using a varying mix of HWC workers. The Hobart region includes
Tasmania’s capital city and is home to just under half of the state’s total population. Some
centralisation of services could be expected, particularly specialist medical services that are
notably clustered in metropolitan areas across Australia [41]. Although evidence of service
decentralisation emerged over the five-year period, with greater proportional increases in
annual hours of service per capita in both Launceston and the North East and the West and
North West regions compared to the Hobart region, all other SA4 regions of the state will
need to consider exactly what types of services they can practically offer from the HWC
workforce available. In the West and North West region for example, where long-standing
difficulties recruiting medical professionals are expected to persist [42], an increase in
all non-medical HWC workers is likely to continue to ensure healthcare is provided to
the community.

Consistent with the profile of the broader Australian HWC workforce [25], this study
observed the Tasmanian HWC to be highly feminised, with around three quarters of
workers being female. Medicine, dentistry and oral health, allied health, health-other and
welfare also appear to be becoming increasingly feminised, with the proportion of females
in each of these categories increasing over the five-year period. This mirrors national
data [25], confirming the long-standing observation that more females are entering some
traditionally male dominated professions. Of note is that female HWC workers typically
work fewer hours per week in comparison to their male counterparts [15,29,43,44]. There-
fore, as the proportion of female HWC workers continues to grow, so too will recruitment
efforts given that additional workers will be required to achieve the meaningful change in
FTE needed to keep pace with increasing service demands.

Unlike all other HWC categories, the Tasmanian care workforce showed growth in the
number of male care workers over the five-year period which is consistent with national re-
ports illustrating a gradual increase in the number of male care workers in recent years [26].
An important factor behind this rise may be that industries such as agriculture and manu-
facturing have endured substantial job losses over the past decade [45], resulting in men
having to consider alternative employment options. Part of the attraction to care work may
be the relatively short commitment to vocational study to achieve a relevant qualification.
Further, care roles are typically dominated by part-time work arrangements [26,27], which
may appeal to men wishing to balance work and family commitments.

Although some categories of the Tasmanian HWC including medicine, allied health,
welfare and dentistry and oral health continue to be dominated by full-time roles, this
study observed a clear shift toward part-time employment for all workers comprising the
HWC workforce. This trend appears characteristic of the systemic change in workforce
participation observed both in Tasmania [46] and nationally across all industries and sectors,
not just healthcare [47]. The reasons for the change are underpinned by both supply and
demand factors, such as a move toward flexible and more cost-effective job offerings to the
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personal decision of workers to engage in part-time capacity to balance work commitments
with study and family care [47]. Although this personal choice may be thought to centre
around those workers with young children, the literature illustrates that older workers
nearing retirement [41], as well as workers under the age of 40 years [44], may also shy
away from full-time roles. Given that both age cohorts are strongly represented in the
Tasmanian population, and hence the Tasmanian HWC, this may account in part for the
systemic shift toward part-time work. Future health workforce evaluation will need to
capture both headcount and FTE to monitor the impact of declining workforce participation
on the ‘total care’ provided to local communities [48].

The present study also found evidence of the ‘disappearing working man’ phe-
nomenon [46,49], with more male workers taking up part-time employment than female
workers over the five-year period. This trend challenges the traditional cultural norm of a
‘breadwinning male’ within each family and highlights that flexibility is likely to be equally
important in recruiting workers, both male and female, to all health, welfare and care roles.
While the move to part-time employment may in some circumstances be by choice, it has
also been highlighted that around one quarter of part-time workers would like to work
additional hours [47]. Certainly, this study has illustrated the capacity of part-time HWC
workers to work additional hours, with a greater percentage increase in FTE compared
to headcount of part-time workers across most categories. This may well reflect greater
economic rationalisation, with employers’ preference for a casual or part-time workforce
so that hours can then flexibly increased or decreased in line with organisational pressures.
If this is the case, the move away from secure employment arrangements has substantial
implications for attracting HWC workers to the state, who may be reluctant to relocate
from interstate for anything less than permanent full-time employment, particularly for
those professions who are not supported by a local supply of graduates and are hence
reliant on interstate and international migration [19].

While this study has illustrated changes in the Tasmanian HWC, the findings must be
interpreted with caution. Namely, census data is obtained through self-report and is not
corroborated. Further, headcounts of smaller occupations may also be somewhat inaccurate
given the random adjustment of cell values to ensure identifiable information is not released.
In an effort to control for this, this study has used aggregated totals for professional groups
where possible, thus helping to maintain the integrity of the dataset. Other features of the
census also present as inherent limitations to reporting health workforce data, including
the ‘away from work’ coding of census respondents. The current dataset observed large
numbers of HWC workers recorded on census night as ‘away from work’, and with no
way to determine their average hours of work, their contribution to HWC per capita hours
of service across the state remains unmeasured. Finally, census data also fails to reflect the
time spent on non-clinical versus clinical duties by HWC workers. Should administrative
demands have grown over time, then the actual hours of direct clinical care provided
to the community has likely been overreported in this study. Despite these limitations,
the Census of Population and Housing provides a valuable resource for tracking both
regulated and unregulated HWC workers, particularly in the absence of an alternative
comprehensive dataset.

5. Conclusions

Using a novel approach to health workforce evaluation that broadened the inclusion
of all types of health, welfare and care workers has better reflected the reality of healthcare
service delivery in Tasmania. For rural communities, such an approach provides the
opportunity to recognise the collective contribution of both regulated and unregulated
workers to healthcare service provision and the compositional shifts that may result from
workforce shortages or in attempting to provide services that cannot be sustained due to
small population size. The introduction of a more person-centred approach to calculating
healthcare service provision which describes service hours per capita underscores that
healthcare is not provided by individual professions, but by the health system as a whole.
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For rural and remote populations who vary in size and locality, the broad approach to
health workforce evaluation and per capita hours of service model used in this study
would be transformative, providing local communities with clear evidence of the types of
HWC workers already available to them and ‘total care’ accessible. Determination of how
best to use available workers and how to deliver this ‘total care’ can then be informed by
local population demographics and health needs.
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Appendix A

Table A1. Categorisation of the health, welfare and care workforce in Tasmania.

Category ANZSCO Codes Included

Medicine 253 Medical Practitioners
Nursing and
Midwifery 254 Midwifery and Nursing Professionals; 4114 Enrolled and Mothercraft Nurses

Allied Health

234,915 Exercise Physiologist; 251,111 Dietitian; 2512 Medical Imaging Professionals; 2514 Optometrists and
Orthoptists; 2515 Pharmacists; 251,912 Orthotist or Prosthetist; 2521 Chiropractors and Osteopaths; 252,214
Traditional Chinese Medicine Practitioner; 2524 Occupational Therapists; 2525 Physiotherapists; 2526
Podiatrists; 2527 Audiologists and Speech Pathologists\Therapists; 272,114 Rehabilitation Counsellor; 2723
Psychologists; 2725 Social Workers; 4111 Ambulance Officers and Paramedics; 4113 Diversional Therapists;
4115 Indigenous Health Workers

Dentistry and
Oral Health 2523 Dental Practitioners; 4112 Dental Hygienists, Technicians and Therapists; 4232 Dental Assistants

Health-Other

1340 Education, Health and Welfare Services Managers, nfd; 1342 Health and Welfare Services Managers;
233,913 Biomedical Engineer; 2346 Medical Laboratory Scientists; 2500 Health Professionals, nfd; 2510 Health
Diagnostic and Promotion Professionals, nfd; 251,100 Nutrition Professionals nfd; 251,112 Nutritionist; 2513
Occupational and Environmental Health Professionals; 251,900 Other Health Diagnostic and Promotion
Professionals nfd; 251,911 Health Promotion Officer; 251,999 Health Diagnostic and Promotion Professionals
nec; 2520 Health Therapy Professionals, nfd; 252,200 Complementary Health Therapists nfd; 252,211
Acupuncturist; 252,212 Homoeopath; 252213 Naturopath; 252,299 Complementary Health Therapists nec; 3112
Medical Technicians; 4116 Massage Therapists; 4233 Nursing Support and Personal Care Workers

Welfare

2700 Legal, Social and Welfare Professionals, nfd; 2720 Social and Welfare Professionals, nfd; 272,100
Counsellors nfd; 272,111 Careers Counsellor; 272,112 Drug and Alcohol Counsellor; 272,113 Family and
Marriage Counsellor; 272,115 Student Counsellor; 272,199 Counsellors nec; 272,211 Minister of Religion; 2726
Welfare, Recreation and Community Arts Workers; 4000 Community and Personal Service Workers, nfd; 4110
Health and Welfare Support Workers, nfd; 4117 Welfare Support Workers; 4234 Special Care Workers

Carers 4200 Carers and Aides, nfd; 4230 Personal Carers and Assistants, nfd; 4231 Aged and Disabled Carers
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