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ABSTRACT 

Actions to reduce suffering in the world can be performed in many ways. One such way, is to perform 

actions which affect the health of populations rather than individuals. These actions are public health 

actions, and a great deal of human wellbeing is owed to them. Despite the importance of public health 

actions, not much is known about the people who undertake public health education, the people who 

have public health occupations, and the intersection of these two groups. It is often assumed that 

people with public health education are those who work in public health, despite evidence to the 

contrary. In Australia, there have been no recent studies which look at public health education or 

public health work issues, particularly in the last five years.  Knowing more about public health 

graduates and knowing about the demand for public health work would help students, higher 

education providers, and planners know how these groups’ time might best be spent. Therefore, I 

conducted research with the following objectives: to enumerate public health degree completions 

over time; to characterise the demand for public health work in Australia; to explore the common 

occupations for public health graduates, and whether they are prepared for these occupations; and 

to understand public health workforces in an international context. I conducted a range of quantitative 

analyses using existing datasets (graduate survey data, national completions data) and novel datasets 

(job advertisement datasets) to answer our four research objectives. This thesis is structured as a 

series of papers: One paper systematically reviews the existing literature on public health workforce 

definitions and enumerations, while the other research objectives are addressed through four 

empirical papers, three of which have been published by peer-reviewed journals. I posit four main 

findings: first, no two public health workforces have been defined consistently in international 

literature; second, there has been strong growth in public health degree completions for the past 

fifteen years, similar to other health degrees; third, public health job advertisements look for a broad 

set of occupations, only a small proportion of which require a public health education, and this is true 

even during the COVID-19 pandemic; fourth, public health degrees share more similarities with a 

business degree than a nursing degree, in that they prepare students for a broad set of occupations 

and industries, which students are generally well matched to. In conclusion, public health graduates 

tend to be employed in occupations they are well matched to, evidence that they do public health 

work. However, they are a relatively small set of the total group performing public health work. 

Furthermore, given the breadth of their occupations and industries, an emphasis by State or Federal 

governments to concentrate more public health graduates would represent a trade-off. When 

thinking beyond Australia, it is difficult to compare public health workforces, owing to their 

heterogeneity. However, given the prospect of high-impact pandemics, such comparisons are 

worthwhile, as a small investment to reduce the risk of large-scale suffering.  



iv 
 

TABLE OF CONTENTS 

THESIS DECLARATION ii 

ABSTRACT iii 

TABLE OF CONTENTS iv 

OUTPUTS ARISING FROM THESIS vii 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF ABBREVIATIONS xi 

ACKNOWLEDGEMENTS xii 

AUTHORSHIP DECLARATION: CO-AUTHORED PUBLICATIONS xiv 

 INTRODUCTION 1 

Context and rationale 2 

Aims and objectives 4 

Structure of the thesis 6 

References 7 

 LITERATURE REVIEW 9 

Preamble 10 

Public health education in Australia 11 

A short history of public health education research in Australia 11 

Enumerating public health students in Australia 12 

Examining the relationship between public health education and work 14 

Public health education outside Australia 17 

Enumerating public health graduates 17 

Examining the relationship between public health education and work 18 

Public health workforces in Australia 20 

The Salmond Report 20 

The Rotem Report 20 



v 
 

Calculating demand for the public health workforce 22 

Enumerating subgroups within the public health workforce 23 

Summary 24 

References 25 

Peer reviewed systematic review 27 

Manuscript 28 

 EXTENDED METHODOLOGY 66 

Preamble 67 

Conceptual framework 68 

Conceptual definitions 68 

Ethics 71 

Data sources 71 

National completions data 71 

Cross-sectional graduate surveys 72 

Online job advertisements 73 

Data collection 74 

Online job advertisements collection – a primer 74 

Data analysis 78 

References 79 

 PUBLIC HEALTH EDUCATION 81 

Preamble 82 

Peer-reviewed research paper 83 

Manuscript 84 

 DEMAND FOR PUBLIC HEALTH WORK 102 

Preamble 103 

Peer-reviewed research paper 104 

Manuscript 105 



vi 
 

Peer-reviewed research paper 128 

Manuscript 129 

 RELATIONSHIP BETWEEN EDUCATION AND WORK 148 

Preamble 149 

Peer-reviewed research paper 150 

Manuscript 151 

 CONCLUSION 177 

Preamble 178 

Major findings 179 

Implications and normative guidance 186 

Strengths and limitations 192 

Strengths 192 

Limitations 193 

Concluding remarks 195 

References 196 

 APPENDICES 197 

I. Bibliography of public health reviews 198 

II. Ethics approval form 201 

III. A better definition of public health 204 

IV. COVID-19: Sustainable pandemic workforces and changing job demand 206 

V. GDS Questionnaire 209 

 

  



vii 
 

OUTPUTS ARISING FROM THESIS 

Journal Articles 

1. Watts RD, Bowles DC, Fisher C, Li IW. Public health job advertisements in Australia and New 
Zealand: a changing landscape. Australian and New Zealand Journal of Public Health. 
2019;43(6):522–8. DOI: 10.1111/1753-6405.12931 

2. Watts RD, Bowles D, Fisher C, Li I. The growth of Australian public health graduates and 
courses, 2001-2018: implications for education and employment opportunities. Australian & 
New Zealand Journal of Public Health. 2021 Feb 22; DOI: 10.1111/1753-6405.13076 

3. Watts RD, Bowles DC, Ryan E, Fisher C, Li IW. No Two Workforces Are the Same: A Systematic 
Review of Enumerations and Definitions of Public Health Workforces. Front Public Health. 
2020;8. Available from DOI: 10.3389/fpubh.2020.588092 

4. Watts RD, Bowles DC, Fisher C, Li IW. Who comes when the world goes Code Blue? A novel 
method of exploring job advertisements for COVID-19 in health care. Nursing Open. 2020 Nov 
30; Available from DOI: 10.1002/nop2.721 

5. Watts RD, Bowles DC, Fisher C, Li IW. Public health education is like business, not nursing: An 
analysis of occupational heterogeneity and mismatch in Australian public health graduates. Int. 
J. Environ. Res. Public Health; Available from DOI: 10.3390/ijerph18147504 

Presentations 

2021, "What do public health graduates do? Do they do public health work?", Public Health 
Association of Australia (PHAA) Preventive Health Conference 2021 

2021, "Everything and nothing: Redefining the meaning of public health work", PHAA 
Preventive Health Conference 2021 

2019, "The trade-off between educational mismatch, and occupational variance", Council of 
Academic Public Health Institutions Australasia (CAPHIA) Annual General Meeting, Canberra 

2019, "Outcomes of International Public Health Students in Australia", CAPHIA Teaching and 
Learning Forum 

2019, "How Are MPH Graduates Absorbed into the Labour Market in Australia?", International 
Health Economics Association (iHEA), Basel  

2019, "Public Health Jobs: What Are They and Where Have They Gone?", iHEA, Basel 

2019, "Careers in Public Health", PHAA WA Branch 

2019, "Careers in Public Health", PHAA ACT Branch 

2019, "Careers in Public Health", Torrens University, Melbourne 

2019, "Job Advertisements in Public Health: A changing landscape", School of Population and 
Global Health Seminar, The University of Western Australia 

Commentary 

Watts, RD. Commentary, "A better definition of public health". Perth (WA): InTouch Western 
Australia, Public Health Association Australia, 2021. Available from: 
https://www.phaa.net.au/documents/item/5135 (available in Appendix III) 

https://www.phaa.net.au/documents/item/5135


viii 
 

Watts, RD. Commentary, “COVID-19: Sustainable pandemic workforces and changing job 
demand”. Perth (WA): Public Policy Institute, The University of Western Australia, 2021. 
Available from: https://www.news.uwa.edu.au/archive/2020042812024/uwa-public-policy-
institute/covid-19-sustainable-pandemic-workforces-and-changing-job-/?page=show (also 
available in Appendix IV) 

Mentions in the Press 

Martin K, Slevin T.  New public health workers are waiting in the wings, but will they have jobs 
to go to? Public Health Association of Australia, Media release. Public Health Association of 
Australia. 2021. Available from: https://www.phaa.net.au/documents/item/5052 

Harry A, Watts R. More graduates ensure a strong public health workforce. Media release. The 
University of Western Australia. 2021. Available from: 
https://www.uwa.edu.au/news/Article/2021/February/More-graduates-ensure-a-strong-
public-health-workforce 

Slevin T. New public health workers are waiting in the wings, but will they have jobs to go to? 
InTouch Public Health. Public Health Association Australia. 2021. Available from: 
https://intouchpublichealth.net.au/2021/02/25/new-public-health-workers-are-waiting-in-
the-wings-but-will-they-have-jobs-to-go-to/ 

Trioli V, Slevin T. Interview with Terry Slevin on the Public Health Workforce. Mornings with 
Virginia Trioli, Radio Interview. Australian Broadcasting Corporation. 2021. Available from:  
https://www.abc.net.au/radio/melbourne/programs/mornings/mornings/13170402 

Doherty L, Slevin, T. New public health workers are waiting in the wings, but will they have jobs 
to go to? Croakey Health Media: Budget2020Health. 2021. Available from: 
https://www.croakey.org/new-public-health-workers-are-waiting-in-the-wings-but-will-they-
have-jobs-to-go-to/ 

Roe I, Fisher C, Slevin T. Discussion of the public health workforce with Terry Slevin and Colleen 
Fisher. ABC Radio Canberra with Isobel Roe. Australian Broadcasting Corporation. 2021 
Available from: 
https://app.mediaportal.com/isentia/#/playnow?u=158167&p=1704049760&key=26215119
13812014112432121683818215124430193 

Harry A, Watts R. More graduates ensure a strong public health workforce (supplied by UWA). 
First Nations Telegraph. 2021. Available from: 
https://www.firstnationstelegraph.com/moregraduatesensureastrongpublichea 

Other mentions 

2021, “Public Health Professionals’ Education and Training (PET) Policy: Ensuring a Trained 
Public Health Workforce”. World Federation of Public Health Associations. (Journal articles 1 & 
2 are cited in this report) 

  

https://www.news.uwa.edu.au/archive/2020042812024/uwa-public-policy-institute/covid-19-sustainable-pandemic-workforces-and-changing-job-/?page=show
https://www.news.uwa.edu.au/archive/2020042812024/uwa-public-policy-institute/covid-19-sustainable-pandemic-workforces-and-changing-job-/?page=show
https://www.phaa.net.au/documents/item/5052
https://www.uwa.edu.au/news/Article/2021/February/More-graduates-ensure-a-strong-public-health-workforce
https://www.uwa.edu.au/news/Article/2021/February/More-graduates-ensure-a-strong-public-health-workforce
https://intouchpublichealth.net.au/2021/02/25/new-public-health-workers-are-waiting-in-the-wings-but-will-they-have-jobs-to-go-to/
https://intouchpublichealth.net.au/2021/02/25/new-public-health-workers-are-waiting-in-the-wings-but-will-they-have-jobs-to-go-to/
https://www.abc.net.au/radio/melbourne/programs/mornings/mornings/13170402
https://www.croakey.org/new-public-health-workers-are-waiting-in-the-wings-but-will-they-have-jobs-to-go-to/
https://www.croakey.org/new-public-health-workers-are-waiting-in-the-wings-but-will-they-have-jobs-to-go-to/
https://app.mediaportal.com/isentia/#/playnow?u=158167&p=1704049760&key=2621511913812014112432121683818215124430193
https://app.mediaportal.com/isentia/#/playnow?u=158167&p=1704049760&key=2621511913812014112432121683818215124430193
https://www.firstnationstelegraph.com/moregraduatesensureastrongpublichea


ix 
 

LIST OF TABLES 

Table 1-1 Relationship between thesis objectives and chapters. ........................................................... 5 

Table 2-1 Number of graduations from MPH degrees ......................................................................... 13 

Table 2-2 Identification with the Public Health Workforce from Rotem Report .................................. 15 

Table 2-3 Reported staff numbers from 118 public health units11 ....................................................... 21 

Table 2-4 Frequency of occupations mentioned by researchers.......................................................... 35 

Table 2-5 National public health workforce estimates of ten countries .............................................. 38 

Table 2-6 Approaches to normative assessments of public health workforce size .............................. 42 

Table 2-7 Search yield by strategy by database .................................................................................... 53 

Table 2-8 PubMed search strategies..................................................................................................... 53 

Table 2-9 Web of Science search strategies ......................................................................................... 54 

Table 2-10 ProQuest search strategies ................................................................................................. 54 

Table 3-1 The categories of courses in the narrow-field ‘public health’ .............................................. 69 

Table 3-2 The results of the automation .............................................................................................. 77 

Table 3-3 Python modules used during this thesis ............................................................................... 79 

Table 4-1 Location, number, and composition of public health degree completions in 2018 ............. 88 

Table 4-2 Most specific classification of courses which were labelled as public health courses ......... 92 

Table 5-1 Descriptive characteristics of public health job advertisements identified (n = 333) ........ 110 

Table 5-2 Median advertised full-time annual salary and range ........................................................ 116 

Table 5-3 Advertisement counts by location ...................................................................................... 126 

Table 5-4 Comparisons of Australian advertisements with Rotem et al. (2005) ................................ 126 

Table 5-5 Characteristics of advertised jobs ....................................................................................... 138 

Table 6-1 Description of public health graduate cohorts ................................................................... 158 

Table 6-2 Ten most common occupations for public health graduates ............................................. 160 

Table 6-3 Occupations for which public health graduates have the lowest proportion of mismatch169 

Table 7-1 Simplified findings from our thesis ..................................................................................... 184 

  



x 
 

LIST OF FIGURES 

Figure 2-1 PRISMA flow chart showing flow of information from article identification to inclusion. .. 33 

Figure 2-2 Relative proportions of occupations in National Public Health Workforces. ...................... 40 

Figure 3-1 Conceptual framework – Venn Diagram ............................................................................. 68 

Figure 3-2 Response rates of domestic and international students from 1993 to 20155..................... 72 

Figure 3-3 Examining the HTML elements of a web page .................................................................... 76 

Figure 3-4 The Jupyter Notebook environment running Python version 3.7.4 .................................... 79 

Figure 4-1 Number of completions of Bachelor's and Master's public health degrees ....................... 90 

Figure 4-2 Proportion of Indigenous and Overseas students over time ............................................. 100 

Figure 4-3 Completions by location. ................................................................................................... 101 

Figure 5-1 Relationship between degree and occupations. ............................................................... 113 

Figure 5-2 Relationship between public health level of degree required, and advertised role. ........ 127 

Figure 5-3 Cumulative jobs and confirmed cases by country ............................................................. 134 

Figure 5-4 COVID-19 confirmed cases and job advertisements by State, United States of America . 136 

Figure 5-5 Types of job by country ..................................................................................................... 140 

Figure 6-1 HHI showing concentration of occupation and industry ................................................... 163 

Figure 6-2 Proportion of public health graduates mismatched by occupation .................................. 165 

Figure 6-3 The proportion of graduates mismatched by field of study .............................................. 167 

Figure 6-4 How well fields of education prepare their cohorts. ......................................................... 171 

Figure 7-1 Updated conceptual map, informed by our studies .......................................................... 185 

  



xi 
 

LIST OF ABBREVIATIONS 

ABS Australian Bureau of Statistics 
AGS Australian Graduate Survey 
AHPRA Australian Health Practitioner Regulation Agency 
ANZSCO Australian and New Zealand Standard Classification of Occupations 
ANZSIC Australian and New Zealand Standard Industrial Classification 
ASCED Australian Standard Classification of Education 
CAPHIA Council of Academic and Public Health Institutions Australasia 
CE Continuing Education 
COVID-19 Coronavirus Disease 2019 
CRICOS Commonwealth Register of Institutions and Courses for Overseas Students 
FTE Full-Time Equivalent 
GCA Graduate Careers Australia 
GDS Graduate Destinations Survey 
GOS Graduate Outcomes Survey 
HCA Human Capital Alliance 
HHI Herfindahl Index 
MPH Master of Public Health 
NEC Not Elsewhere Classified 
NFD Not Further Defined 
NPHP National Public Health Partnership 
PHA Public Health Australia 
PHAA Public Health Association Australia 
PHERP Public Health Education and Research Program 
QILT Quality Indicators for Learning and Teaching 
URL Uniform Resource Locator 
  
  
  
  
  
  
  
  
  
  

 

  



xii 
 

ACKNOWLEDGEMENTS 

This research was supported by an Australian Government Research Training Program (RTP) 

Scholarship. Furthermore, this research was supported by a scholarship provided by the Council of 

Academic Public Health Institutions Australasia (CAPHIA). I would also like to thank CAPHIA for 

providing numerous occasions on which to present my research. 

I would like to formally acknowledge the supervisory contribution of Ian Li, Devin Bowles and Colleen 

Fisher. 

Ian, thank you. You have been a close colleague for over five years now, and I feel very grateful to 

have been able to work with you through my MPH and PhD. Thank you for your insight, and for always 

looking for opportunities to assist my career. I have also enjoyed all our tangential chats, walks, and 

lunches. I am also glad to know that when the going gets tough, we both value our working 

relationship, and I am grateful for your understanding and honesty in such times. I look forward to 

continuing our work into the future. 

Devin, thank you. Your pragmatism and sanguinity have been a great source of insight, reassurance 

and encouragement over the past three years. I have greatly appreciated the chances to meet in 

person when they were available, and our phone conversations when they were not. 

Colleen, thank you. Both as the Head of School, and my supervisor, you have been an excellent source 

of guidance, strategy, and support. It has also been a great privilege to garner insight into the decisions 

that a School of Public Health needs to make, and so I thank you for your honesty and for letting me 

ask lots of questions. 

Thank you to the World Health Organization, for their continued support and guidance. In particular, 

Melanie Bertram and Andre Ilbawi, thank you both so much for your support over the years. 

I would also like to thank Matthew Kemp of the Division of Obstetrics and Gynaecology in the School 

of Medicine. Matt, you have been a tremendous help, both before this PhD and during. You have 

always cultivated a strong sense of ambition in me, and that has been very influential in where I have 

decided to work and study. Thanks mate. 

Thank you to Thritty from the GRS. Although we've never met in person, you've been a great help for 

the past three years and reduced my confusion a great deal. 

Thanks to Calum and Neil, my housemates in Shenton Park and North Fremantle. You have made the 

non-PhD part of my life a great deal more enjoyable.  



xiii 
 

I would like to thank all my friends, but in particular my quiz team, who have allowed me to use other 

parts of my brain on Tuesday nights. 

And thanks to Angus and all the Watkins family, for allowing me to use no parts of my brain on other 

nights. 

A special thank you to my sister Alana, brother Brad, and niece Lily. I love you all very much. 

And a special thank you to my mother, Christine. Perhaps I should have been a plumber as you had 

originally encouraged, I would probably be richer and happier! But thank you for giving me the 

encouragement to pursue my interests and being a source of warmth and open discussion. I will 

always cherish our Monday night dinners and talks.   



xiv 
 

AUTHORSHIP DECLARATION: CO-AUTHORED PUBLICATIONS 

This thesis contains work that has been published and prepared for publication.  

Details of the work: 

1. Watts RD, Bowles DC, Fisher C, Li IW. Public health job advertisements in Australia and New 

Zealand: a changing landscape. Australian and New Zealand Journal of Public Health. 

2019;43(6):522–8. DOI: 10.1111/1753-6405.12931 

2. Watts RD, Bowles D, Fisher C, Li I. The growth of Australian public health graduates and courses, 

2001-2018: implications for education and employment opportunities. Australian & New Zealand 

Journal of Public Health. 2021 Feb 22; DOI: 10.1111/1753-6405.13076 

3. Watts RD, Bowles DC, Ryan E, Fisher C, Li IW. No Two Workforces Are the Same: A Systematic 

Review of Enumerations and Definitions of Public Health Workforces. Front Public Health. 2020;8. 

Available from: DOI: 10.3389/fpubh.2020.588092 

4. Watts RD, Bowles DC, Fisher C, Li IW. Who comes when the world goes Code Blue? A novel 

method of exploring job advertisements for COVID-19 in health care. Nursing Open. 2020 Nov 30; 

Available from: 10.1002/nop2.721 

5. Watts RD, Bowles DC, Fisher C, Li IW. Public health education is like business, not nursing: An 

analysis of occupational heterogeneity and mismatch in Australian public health graduates. Int. J. 

Environ. Res. Public Health (in submission – decision of revision has been made). 

Location in thesis: 

Publication 1 – Chapter 5 

Publication 2 – Chapter 4 

Publication 3 – Chapter 2 

Publication 4 – Chapter 5 

Publication 5 – Chapter 6 

Student contribution to work: 

Publication 1 – Conception, data collection, data analysis, writing, submission 

Publication 2 – Data analysis, writing, submission 

Publication 3 – Data collection, data analysis, writing submission 



xv 
 

Publication 4 – Conception, data collection, data analysis, writing, submission 

Publication 5 – Conception, data analysis, writing, submission 



1 
 

 INTRODUCTION 

Context 2 

Aims and objectives 4 

Structure of the thesis 6 

References 7 

 

  



2 
 

Context and rationale 

There is a great deal of suffering in the world. Each year, there are more than 50 million deaths which 

are, on average, 30 years before life expectancy.1 There is also a great deal of morbidity, some 860 

million person-years lived with disability per year,1 some of which is severe and incapacitating, some 

which is chronic and pernicious, some of which is the worst of both. The elimination of suffering is a 

worthy goal, and a source of travail. 

The space of actions which reduce suffering can be divided many ways, but the concern of this thesis 

is with actions which affect the health of populations. These actions define what public health is. By 

comparison, when we think of actions which affect the health of individuals, we think of hospitals, 

clinicians, allied health, nursing, surgery, and tangible actions with measurable consequences. When 

we think of actions which affect populations, we think of policy, taxation, infrastructure, regulation, 

and population-based health measures like vaccination, sanitation and fortification.  

The effects of public health actions, and the composition of their workforces are hard to measure, yet 

we owe much of our health to them. When public health workforces have been measured, two themes 

are consistent: the public health workforce requires a broad skillset and is not as large as it ought to 

be.2 At present, research in Australia does not have a clear sense of who is in the public health 

workforce, nor how they are trained. A priori, one might presume that the majority of public health 

workers are trained through public health education, just as nurses are trained through nursing 

education. Indeed, many authors doing public health workforce research make this presumption.3–5 

This is crystallised in the following quote by Fineberg et al (1994), “[the] most distinctive role of public 

health education lies in the preparation of public health professionals”.6 However, this assumption is 

not consistent with evidence we have: in New Zealand,7 Switzerland8 and the United States,9 only a 

subset of these public health workforces have a public health education. In Australia this was 

measured almost three decades ago in 1995, and only a quarter of the public health workforce had 

public health qualification.10 How this might have changed since then is unknown. In the US, the 

canonical publication Who Will Keep the Public Healthy? acknowledges the breadth of contributions 

to the public health workforce, suggesting that public health education should be primarily focussed 

on senior positions in public health practice.11 Yet, since its publication, undergraduate courses have 

expanded, both in the US and in Australia.12,13 It appears that there are different expectations for what 

public health education should achieve.  

We are presented with important questions: Who is the public health workforce? What do people 

with public health educations do? How do these two groups relate to one another? Better 

understanding these groups, and the relationship between them, is important for students of public 
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health, schools of public health, and planners who wish to provision a strong public health workforce 

for the future.   



4 
 

Aims and objectives 

The research in this thesis aimed to better understand those who do public health work, those who 

receive public health education, and the relationship between these two groups. We aimed to achieve 

this through a series of focussed studies which looked at public health graduates, the demand for 

public health work, and pathways between public health education and public health occupations. 

Our aim was specific to Australia. I completed one systematic review and four research papers, which 

addressed four analytical objectives. The analytical objectives and research questions of this thesis 

were: 

A. To understand public health workforces in an international context 
1. When public health workforces are researched, how are they defined? 
2. How large are public health workforces in different countries? 
3. How large do researchers believe public health workforces should be? 

B. To describe the group of people who receive public health education in Australia 
1. How many people graduate with public health qualifications in Australia? 
2. What has been the trend in number of graduates with public health degrees? 
3. Who are the people who graduate from public health degrees in Australia, and how 

has this changed over time? 
C. To characterise public health work which is demanded in Australia 

1. How much public health work is demanded in Australia? 
2. What has been the trend in the volume of public health work demanded in 

Australia? 
3. What type of public health occupations are being demanded, and who employs 

public health occupations? 
4. Do public health occupations require public health degrees? 
5. During a public health event, who is demanded?  

D. To explore the relationship Australian public health graduates, and their occupations 
1. What occupations do public health graduates have after graduating? 
2. Do graduates feel well matched to their occupations, compared to other fields of 

study? 

These analytical objectives are addressed in chapters of this thesis, by specific research objectives in 

the systematic review and research papers. The relationship between these components is displayed 

in the table below. 
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Table 1-1 Relationship between thesis objectives and chapters. 

Analytical 
Objective 

Addressed 
in Chapter 

Chapter Specific Research Questions/Objectives 

A1 2 When researchers enumerate people who work in public health, 
how do they define the workforce? 
When researchers enumerate people who work in public health, 
which occupations do they include for the purposes of enumeration? 

A2 2 When researchers enumerate a country’s national public health 
workforce, what is the count of the workforce? How large is this 
relative to their population? 
When researchers enumerate a country’s national public health 
workforce, what is the composition of that workforce with respect 
to occupations? 

A3 2 When researchers make a normative statement about the size of a 
public health workforce, what are the methods they use? What 
conclusions do they find? 

B1 4 To describe the number of public health degree completions 
B2 4 To describe the number of public health degree completions over 

time 
B3 4 To describe the composition of students studying public health 

degrees, in terms of the proportion of Indigenous students, the 
proportion of international students, and other available 
demographics 

C1 5 What jobs are in demand, in which locations, and by whom? 
C2 5 To describe and compare recently advertised public health jobs in 

Australia and New Zealand 
C3 5 What is required of applicants to get these jobs? 
C4 5 What is required of applicants to get these jobs? 
C5 5 To explore job advertisements for healthcare positions caused by 

and in response to COVID-19, in terms of the number and location of 
advertised jobs, numbers of advertised jobs relative to confirmed 
COVID-19 cases and positions advertised 

D1 6 What occupations do graduates have? 
What are the most common occupations that graduates of public 
health have? 
Is this set of occupations more or less heterogeneous than other 
fields of study (e.g., business, engineering, nursing)? 

D2 6 Do graduates feel mismatched to their occupations? 
To what occupations are graduates least mismatched?  
What proportion of graduates are mismatched, and how does this 
compare to other fields of study? 
How well does public health education prepare graduates for their 
occupation? 
Are there occupations where public health graduates have the 
lowest mismatch?  
How do these findings compare to other fields of study? 
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Structure of the thesis 

This thesis begins with an establishment of the context and rationale for our research (chapter 1) as 

well as a focused review of literature around public health education, public health work, and a 

published systematic review of public health workforces in an international context (chapter 2). This 

is followed by an extended methodology which provides a conceptual framework, a more detailed 

view of common data sources and data analysis techniques which were used in the studies (chapter 

3).  

Chapters 4 through 6 pertain to the analytical objects described above. Chapter 4 is a published 

manuscript presenting a study about the growth and composition of public health graduates. Chapter 

5 presents two published manuscripts detailing studies exploring the demand for public health work, 

in a pre- and peri-pandemic context. Chapter 6 presents a manuscript which explores the relationship 

between public health graduates, and their occupations upon graduation. Note, this manuscript has 

been submitted and peer-reviewed, and revisions are currently being addressed as of 22 June 2021. 

In chapter 7, the thesis is concluded with a summary of findings, a discussion of the broader 

implications of the work, as well as suggestions for further research. Finally, the dissertation is 

summarised with some concluding remarks.  

The appendices, contain additional information which has been included beyond these chapters, 

including additional writings which have resulted from this thesis, and further thoughts around some 

topics in public health. These are referred to at times in the thesis and can be read if they are of 

interest to the reader. 
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Preamble 

In this chapter, I review literature which considers public health education and public health 

workforces. The space of literature on these topics is very large and not always relevant to our 

analytical objectives. Therefore, attention in this review is given to efforts which have enumerated 

these groups in Australia, with a briefer reference to examples in other countries. The last section of 

this chapter is a systematic literature review which examines international literature which has 

attempted to enumerate the public health workforce. Appendix I contains an additional bibliography 

of public health workforce and education reviews which are not considered core reading as part of 

this thesis. 

Analytical objectives addressed in this Chapter: 

A1 When public health workforces are researched, how are they defined? 

A2 How large are public health workforces in different countries? 

A3 How large do researchers believe public health workforces should be?  
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Public health education in Australia 

A short history of public health education research in Australia 
Discussion about public health education in Australia has taken place in 'boom and bust' cycles, 

characterised by periods of dedicated funding and research, and periods of little activity. 

Consideration of contemporary public health education started in 1986 with the Independent Review 

of Research and Educational Requirements for Public Health and Tropical Health in Australia by Kerr-

White.1 This report came at a time when old concerns of public health such as rats and sanitation, 

were being replaced with notions such as chronic disease.2 

The Kerr-White report made several recommendations about changes to public health education in 

Australia, which can be summarised as follows: firstly, dissolve some existing academic public health 

institutions (in particular, The University of Sydney’s public health school, as it had “outlived its 

usefulness”, p6); secondly, make sure more institutions include public health as an agenda for 

research and teaching; and thirdly, build new academic public health institutions. These 

recommendations led to the establishment of a new national Centre for Epidemiology and Population 

Health at the Australian National University, academic positions in public health in several states, and 

funding for institutions offering public health courses.3 The Kerr-White report was not well received 

by all, including people affiliated with The University of Sydney, and people who felt his views were 

overly clinical.3 Kerr-White believed public health education should be incorporated into clinical 

educations, rather than stand independently. He also felt the Master of Public Health (MPH) would 

not necessarily need to exist long-term, as a result of incorporating public health education into clinical 

education.1 

The momentum and funding generated from the Kerr-White report led to the Public Health Education 

and Research Program (PHERP), which provided Commonwealth funding to a number of academic 

institutions for public health research and education. There were three independent reviews of the 

program, in 1992 (the 'Salmond Report')4, 1999 (Phase II Report),5 and 2005 (Phase III Report),6 after 

which the program was disbanded. Their terms of reference were to assess the performance of the 

public health programs which received funding due to the Kerr-White report. Furthermore, the 

reports made recommendations about the future needs of Australian public health research and 

education, especially as it related to national strategies at the time. 

The reviews found the PHERP programme to be a positive initiative and the following results were 

attributed to the program: training of a 'sophisticated' public health workforce, establishment of two 

centres of public health research, improvements in public health training and delivery, and the 

widening in availability of public health education.5 In the Phase II and Phase III reviews, there was 
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added discussion around the need for continued funding for public health as a protective mechanism 

for the health of Australians, which was unlikely to be met by market forces.6 Yet, despite pushes for 

continued Commonwealth PHERP funding, funding was discontinued before 2010, and financing of 

public health education became a matter for individual education providers. 

Around this time, the Council of Academic Public Health Institutions Australasia (CAPHIA) was 

founded. CAPHIA is the peak body that represents public health in universities with thirty-three 

member institutions, some of which were originally funded through PHERP. As a peak body, CAPHIA 

plays a role in shaping the norms and standards of public health education, for example, the 

publication of a competency framework for public health graduates.7 

In Australia, in 2021, there are 45 higher education institutions which provide some form of public 

health education or training, and 30 institutions offering a Master of Public Health.8 Due to the 

Coronavirus Disease 2019 (COVID-19) pandemic, there have been renewed calls for introspection and 

funding in public health education again.9,10 This has taken form most notably from the Public Health 

Association Australia (PHAA), who is the peak body for public health in Australia. In 2020, PHAA 

released a submission for the Commonwealth budget, where it outlined recommendations for health 

expenditure.9 Specifically, recommendations 15 and 17 called for an expansion of the Master of 

Applied Epidemiology Program at ANU, and to reinstate the PHERP program. 

Enumerating public health students in Australia 

Despite the expansion of public health courses since 1986, and renewed recommendations to increase 

funding, there is very little information about the current number of public health students in 

Australia. 

The most complete source of graduate data from this period is from the PHERP Phase III review, which 

tracked students in MPH and “Master’s with a Public Health Specialty” courses from PHERP 

institutions between 1988 and 2003. As the data were aggregated between 1988 and 1993, I used the 

commissioned study from 1995 by Rotem et al. (the Rotem Report hereafter) which contained the 

original data.11 These numbers are displayed in Table 2-1. During the years that the PHERP program 

was observed, there was strong growth in the number of MPH graduates. By 2003, the 5-year rolling 

average was 14% growth each year.  
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Table 2-1 Number of graduations from MPH degrees  between 1988 and 2003 from the Rotem Report. * Data unavailable 
beyond 1994 for Non-PHERP MPH graduations.

Year PHERP MPH Graduations 
(n) 

Non-PHERP MPH 
Graduations (n) 

1988 42 0 
1989 90 0 
1990 99 11 
1991 95 21 
1992 91 50 
1993 149 40 
1994 199 * 
1995 238 * 
1996 278 * 
1997 345 * 
1998 309 * 
1999 404 * 
2000 409 * 
2001 448 * 
2002 427 * 
2003 572 * 

The next consideration of public health graduates took place in 2014, when Li and Awofeso reported 

on the labour market outcomes of Master’s public health students in Australia, using national 

graduate survey data from 1999 to 2009.12 Li & Awofeso examined outcomes of a sample of 3,465 

MPH graduates over this time period. The average survey response rate over this period was 57%, and 

therefore, a complete response may have indicated 6,000 MPH graduates in during this period.  

The number of institutes providing public health education has expanded too. In 1989, fourteen 

institutions were documented to be providing public health education.11 Then, in 1995 the Rotem 

Report reported ‘the most recent PHA (Public Health Australia) directory listed 27 institutions’ offering 

public health education (note, the Rotem Report also includes related courses here, such as health 

management, nutrition and occupational health and safety). The most recent research demonstrates 

that this number has grown substantially. In 2019, Luu, Dundar and James conducted a content 

analysis of university handbooks which offered undergraduate public health courses in Australia and 

New Zealand.13 The authors found 39 Australian universities offering at least one unit in public health, 

10 universities offering a standalone degree in public health and 15 universities offering a 

specialisation in public health. In 2021, the CRICOS registry lists 45 higher education institutions which 

offer a public health degree, meaning that the number of institutions offering public health has more 

than tripled since 1989. Therefore, whilst the research is scarce, it shows strong growth in the number 

of graduates, and the institutions providing public health education. 
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Examining the relationship between public health education and work 
Alongside research about the numbers of public health graduates and institutions, some research has 

examined the relationship between graduates and their outcomes. The following sections consider 

two types of research: research that looks at a cohort of public health graduates and examines their 

occupation, and research that looks at a cohort of public health workers and examines their education. 

2.1 Public health graduates and their career outcomes 

There is good reason to think that not all graduates of a public health education wish to change 

careers. The Rotem Report examined students graduating from MPH courses in 1993, and found many 

were nurses (22.5%), doctors (21.7%) or allied health (11%), and only 20% of graduates were 

considered 'outside' health areas.11 The same graduates were asked about the reasons for entering 

public health training. Of this group, one in six mentioned 'change career' as the main reason for 

enrolling, and one in fourteen mentioned 'gain employment' as the main reason. Comparatively, one 

in four listed 'knowledge of public health' as their main reason, and one in five listed '[learn a] specific 

skill' as their main reason.11  

There is also evidence from the Rotem Report that students do not tend to change work functions 

after graduating. Here, the Rotem Report surveyed current public health students, and graduates of 

public health courses, asking both cohorts about the main function they performed in their workplace. 

For current students, one quarter report their main work function as a ‘clinical’ function, whereas for 

graduates this was one fifth. For current students, 13% report their current function as ‘management’ 

whereas 16% of graduates reported this. Other commonly reported functions were ‘health 

promotion’, ‘research’ and ‘policy’, and these differences were not considered statistically significant 

(p=0.08, note, it is not clear what hypothesis is tested here, nor how). While there are some shifts in 

values for the answers, the rank for all functions is the same between current students and graduates.  

Li and Awofeso's (2014) findings suggest that public health graduates have a wide range of 

occupations, many of which are clinical in nature. For the 2,576 MPH graduates in their sample who 

were employed in Australia over the 11-year study period, 41.3% had occupations as health care 

professionals.12 Of this 41.3%, three quarters were in occupations that would require clinical 

registration, and one quarter were in occupations that did not require prior registration, which were 

labelled as "natural therapist", "medical imaging professional" or "other health professional". 

Regardless of clinical background, Li and Awofeso found that 53% of graduates (public health 

postgraduates from 1999-2009) were employed in the health sector, where others were employed in 

government, education, the services sector and even manufacturing. Of those graduates who were 

not health professionals, many graduates were managers (22%) and business professionals (15%). 
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Other occupations were distributed between science professionals, education professionals and 

others. 

To add to this evidence, in 2002, Houghton, Braunack-Myer and Hiller surveyed a group of 

undergraduates who had majored in public health at Adelaide University between 1992 and 1999.14 

The undergraduate participants were surveyed about their employment outcomes and found that 

59% of respondents were employed in ‘public health’, where the majority of these occupations were 

involved in health research, health planning and support, health education, health management and 

health promotion. Another interesting finding from this study is that 85% of respondents had or were 

studying for a further qualification. Furthermore, 26% of these respondents were undertaking further 

study in public health. 

The final important piece of evidence here, is that despite occupational heterogeneity, it may be the 

case that graduates perceive themselves as ‘part of the public health workforce’. In the Rotem Report, 

researchers asked students and graduates whether they identified as being part of the public health 

workforce. These answers were stratified by whether the student was currently studying, and what 

type of course the person was doing/had done. The results are displayed below. Unfortunately, the 

results for the graduate data were only provided in text form, and therefore not all values were 

completed. 

Table 2-2 Identification with the Public Health Workforce from Rotem Report, based on author’s own calculations11 

 PHERP 
(%) 

Non-PHERP 
(%) 

Research 
(%) 

Related Course 
(%) 

Total 
(%) 

Current Student      
Yes 73.9 72.0 86.0 66.6 70.9 
No 18.1 23.8 8.0 22.5 20.5 
Undecided 8.0 4.2 6.0 10.9 8.5 

Graduate      
Yes 82.4  85.7  76.7 
No     16.3 
Undecided      

The first major finding is that most students identify with being part of the public health workforce, 

which is interesting, considering the heterogeneity of occupations and main functions that these 

cohorts have. The second major difference is that higher proportions of graduates identified with 

being part of the public health workforce. This may be a result of the slight shift in workplace functions 

performed, some effect of graduating, or due to attrition by students who did not graduate. The third 

major difference is that those in or with research degrees (these are PHERP or non-PHERP institutions 

offering a Masters by research) had higher rates of identifying as part of the public health workforce 

than coursework degrees. Although these differences are fairly small (particularly in graduates), they 

are consistent, and may be driven by differences in occupations that these cohorts have. 
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Unfortunately, there is no data from the Rotem Report which describes occupational differences 

between these groups.  

2.2 Public health workers and their education 

The Rotem Report also gave an indication of how many public health jobs were held by people with 

public health qualifications.11 Aside from interviewing students and graduates, the Rotem Report also 

surveyed managers and staff at organisations which were considered to be doing public health work. 

In general, managers worked at government organisations and not-for-profits including organisations 

such as: health services planning, health workforce planning, health facility planning, food monitoring, 

poisons and drug control, health inspection, smoking abatement, STD treatment with contact tracing, 

organised cancer screening programs, immunisation, Aboriginal medical services, and district health 

service management. The Rotem Report found that of the staff interviewed in selected government 

services and NGOs, 1% had their initial qualification in public health, 7.5% had their highest 

qualification in public health, an additional 12.8% had done another course in public health (that was 

not their first, nor their highest qualification), and a further 3.5% were currently studying public health. 

Assuming that all respondents in the Rotem Report were unique, then approximately one quarter of 

this workforce had a public health degree. In addition to this, 60% of staff members reported 

undertaking some form of continuing education (e.g., conference attendance, “in service courses”), 

and 7.4% of this education was for public health.  

However, in 2005, subsequent work by Rotem et al. suggested that the proportion of those in public 

health jobs with public health qualifications may have become lower. In their study of job 

advertisements for public health jobs, they found that of 404 public health job advertisements, only 

4% mentioned a requirement for an MPH and only 3.5% listed it as desirable.15 The Rotem Report and 

Rotem et al. (2005) had different aims, and took different measurements from the labour force, where 

one looked at specific workplaces and individuals within that workplace, and the other looked at 

recruitment activity for any job that is considered public health. Therefore, it is difficult to know 

whether the requirement for public health education has decreased, or if this was a result of 

differences in methods. However, the lack of demand for the MPH was commented on in the PHERP 

Phase III report: “If the MPH is supposed to be a good, basic qualification for public health practice, 

then this finding is of concern (p42).”5 This was not the first-time public health researchers had raised 

concerns about the MPH. The Salmond review expressed similar concern, asking “...are there now too 

many MPH programs in Australia? Should courses be more precisely tailored to the needs of different 

sections of the workforce? (p34)”4 
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Looking at the evidence within Australia, there are a few noteworthy conclusions. Firstly, there 

appears to have been expansion of public health education at undergraduate and postgraduate levels, 

but precise numbers are not well known. Secondly, it appears that there is a dual audience for public 

health, split between clinical and non-clinical professions, who may want different outcomes from 

their education. Thirdly, most people who complete public health education identify themselves as 

part of the public health workforce, despite occupational heterogeneity. Fourthly, in cases where 

public health workers have been researched, only a relatively small number have public health 

qualifications. This evidence suggests a disconnect between public health education, and the public 

health workforce. If graduate numbers have continued to grow, but are not represented in public 

health work, where are they going? And are they using the skills they have obtained? Do they still 

identify as strongly as being part of the public health workforce? There are also questions about who 

enters public health workforce positions, and what their background is. If there is a disconnect in 

Australia, a stronger relationship could be built, either by better preparing graduates during 

education, or increasing demand for public health graduates from State or Federal government. 

However, first it is important to understand whether there is a disconnect.  

Public health education outside Australia 

Enumerating public health graduates 
In the United States, Leider et al. (2018) examined the trends in graduate conferrals of public health 

students, examining an ensemble of data sources from 1992 to 2016.16 The researchers found an 

estimated 4,481 graduations in 1992, rising to 19,124 in 2016, an average annual growth rate of 4%. 

During this time, the MPH degree accounted for 72% of all public health degrees and this proportion 

was relatively consistent over time.  

There is also evidence to say that undergraduate conferrals are increasing strongly in the United 

States. In 2018, Resnick, Leider and Riegelman examined the trend in undergraduate public health 

conferrals from 2003 to 2016.17 They found 1,448 conferrals in 2003, rising to 12,895 in 2016, an 

annual growth rate of 7.7%. Over the same period, institutions teaching public health also increased, 

growing from 83 to 271. The growth in undergraduate degrees was discussed positively; a potential 

mechanism to increase the number of public health workers with public health degrees, without 

creating increased demand for postgraduate degrees. 

Similar studies have also been conducted in Canada. In 2015, Jung et al. surveyed Canadian universities 

offering a public health degree and examined numbers of conferrals.18 Between 2009 and 2014, they 

found an increase from 325 to 772 (18% per year) for Bachelor’s degree conferrals, 524 to 1019 (14% 

per year) for Master’s degrees conferrals and 56 to 105 (13% per year) for PhD degree completions. 
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Within the same study, researchers observed the growth in program offerings for public health, noting 

a three-fold increase in institutions offering MPH degrees between 2003 and 2015. The authors 

attributed the ‘boom’ in public health numbers as being related to the recent public health events, 

such as SARS, bioterrorism, swine-flu, and Ebola. The authors also noted that “newer programs may 

be enrolling students without consideration for the needs of the field of public health practice. 

(p.140)” At the time, many provincial health services in Canada did not have public health functions 

which were explicitly identified. 

Examining the relationship between public health education and work 
There have also been studies which examined the outcomes of public health graduates. The most 

recent of these is by Krasna et al. (2019)19, who examined outcomes of postgraduate public health 

students from Columbia University in the United States between 2012 and 2016. The survey captured 

1,932 graduates with data on employment, which had been collected within a year of graduation. Of 

these graduates, 57% were in the not-for-profit sector, 12% were in government, and 31% were in the 

for-profit sector in 2016. Since 2012, there had been a strong increase in for-profit employment 

outcomes (a doubling of the persons in this sector), a decrease in not-for-profit employment, and a 

consistent rate of employment in government, between 12-15%. The authors noted that whilst most 

discussion about public health work is about governmental public health work, that is not the 

destination that most graduates (at least, in these cohorts) arrive at.   

Outcomes for public health graduates have also been the subject of a scoping review. Krasna et al. in 

March of 2021, found 33 relevant articles which assessed the outcomes for graduates earning public 

health degrees.20 The majority of these studies came from the United States but also included studies 

from Australia, Canada, United Kingdom, Viet Nam, and South Africa. Whilst the authors acknowledge 

a great deal of heterogeneity in the studies, there are some findings which are of note. Firstly, 

unemployment rates amongst graduates appear to be low, but noted that unemployment ranged 

from 0% to 20% in the studies which reported it. Secondly, the proportion of graduates entering 

government positions varied widely between countries, with some locations having very few 

graduates enter government (two studies from the US found 6-11% of graduates entered government 

positions) and some locations having well over 60% entering government positions (Canada, Australia 

and South Africa). Another important finding is the common sentiment that there is a dearth of 

evidence informing the relationship between education and work in public health, an evidence gap 

that is common across several countries. Another key discussion point in this scoping review, was the 

lack of data relating outcomes with workforce needs, and that there are few empirical assessments 

about whether there is an oversupply or undersupply of public health graduates.  
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Outside of Australia, there are some common themes that can be summarised about public health 

education outcomes. Firstly, higher education has expanded to accommodate increased demand for 

public health education. Secondly, some of this increased demand is attributable to the presence of 

public health events, such as pandemics. Thirdly, the occupational outcomes of graduates seems to 

be heterogeneous. This suggests that public health graduates who may have similar educations, may 

be employed in a variety of contexts.   
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Public health workforces in Australia 

Inquiry into the public health workforce occurred on a similar timeline as inquiry into public health 

education. Following the Kerr-White report, the independent reviews of the PHERP programme began 

to draw links between public health education and public health workers. These links and subsequent 

discussion of workforce are presented below. 

The Salmond Report 

In 1991, the first PHERP review was expected to assess PHERP funded institutions, and their ability to 

respond to changing workforce requirements.4 This assessment implies that the review should provide 

some sense of what the workforce is, what its current requirements are, and if these have changed. 

However, the review falls short of providing this assessment, stating “the complex and diffuse nature 

of the public health workforce makes information gathering difficult (p21)”.  Instead, the review calls 

for “a regular nationwide survey of the public health workforce (p36)” and the “creation of a 

nationwide workforce data base easily accessible to all (p36)”. They also made one final 

recommendation, in section 9.12 which recommends the establishment of a national centre to 

promote and coordinate public health workforce development. Within this section, they recommend 

the following: 

9.12[The contract for the national centre will provide] A study of the division of 
labour in the public health. What range of competencies are required from the 

specialist end to the generalist end of the workforce spectrum? In terms of 
numbers (requirements) what does the spectrum look like? What education 
(qualifications) are required at different points in the spectrum? This would 

need to be a multi-dimensional project staged over some years. (p36)4 

Thus, as early as 1991, issues on public health workforce and relationships to public health education 

had been identified as research priorities. However, despite such issues being identified, there has 

been a persistent scarcity of evidence. 

The Rotem Report 

Between the Salmond report and the PHERP Phase II review, the Commonwealth Government 

commissioned the Rotem Report (as discussed in previous sections).11 The Rotem report’s terms of 

reference were to research people studying MPH degrees. Despite this, there was a considerable 

attempt to characterise the current public health workforce. The Rotem Report used the following 

definition to capture the workforce: "personnel who are involved in protecting, promoting and/or 

restoring the collective health of whole or specific populations (as distinct from activities directed to 

the care of individuals) (p5)".11 From here, the researchers of the report surveyed staff in government 



21 
 

and NGOs that were involved in 'core' and 'significant' public health activities (these areas are listed 

in section 2.2. of the report).  

Firstly, the Rotem Report’s survey provides some sense of the size of the public health workforce, as 

defined by the above definition, in 1995. The survey collected responses from managers of 177 

‘discrete units operating in the field of public health in Australia (p56).11 The majority of these units 

(92%) were also operating within the health sector. Furthermore, 118 of these 177 managers reported 

information about the numbers of staff in their unit who perform public health functions. This is 

displayed in the table below. 

Table 2-3 Reported staff numbers from 118 public health units11. Calculations are my own. 

Staff numbers Permanent Staff Temporary Staff Minimum Staff Maximum 
Staff 

1 9 10 19 19 
2-9 45 21 132 594 
10-49 3 12 150 735 
50-99 8 1 450 891 
100-199 4 1 500 995 
200-399 1 1 400 798 
400-699 - - - - 
700+ 2 - 1400 1400 
Total   3,051 5,432 

Looking at Table 2-3, we can see that from the managers who reported staff information, there were 

between 3,051 to 5,432 persons performing public health functions. Therefore, the number in the 

total sample (177) may have been up to 8,000 workers performing public health functions, or about 

44 public health workers per 100,000 population in 1995. To this date, this is the most comprehensive 

data on the size of the public health workforce in Australia. 

Furthermore, each manager was asked “What are the major functions of the service/program for 

which you are responsible?”, of which 175 of the 177 managers provided a response. Of these 

responses, 20% answered ‘health promotion / health education’, 10% responded ‘policy and 

planning’, 9% responded ‘community development’, 8% responded ‘management of 

programs/services’, and 8% responded ‘clinical services’. The rest of the answers were around 

evaluation, disease control, regulation, support, and other functions.  

Through surveying managers and staff in these organisations, the Rotem Report also presented the 

following additional findings.11 Firstly, they found it methodologically easier to focus on people who 

performed public health functions, rather than occupational titles. The main functions of staff were 

management, clinical work, administrative support, and health promotion (cumulatively accounting 

for over 60% of main functions). Secondly, most managers at the time expected an increase in staff 

over the coming years. Managers also found it difficult to recruit experienced staff members, and 
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important skills identified were around project management, presentation skills and program 

evaluation. Thirdly, staff were considered 'multifunctional' and required a wide range of skills and 

knowledge. Finally, public health positions had a high turnover rate, with over half not working in 

public health five years prior, and with nearly 10% expected to leave within the next twelve months. 

Calculating demand for the public health workforce 

Between PHERP Phase II and III, a series of reports were released by the consulting firm Human Capital 

Alliance (HCA), commissioned by the National Public Health Partnership (NPHP).21,22 These reports 

were part of a project to develop an approach to 'planning a public health workforce'. The second 

report, titled 'Calculating demand for an effective public health workforce', is an interesting 

exploration of demand for public health work, and deserves some detailing here. 

The first important point this report makes, is that the public health workforce produces public goods, 

and therefore market demand is not a good indicator of the value this workforce would provide.22 As 

a result, planning the workforce becomes important.22 HCA then present a tool which can model 

technical labour demand. The idea is this: as an organisation, decide what programs you want to plan, 

and decide what competencies you need to achieve them. Next, work out how many hours of each 

competency you need to achieve the programs. Finally, convert this to full-time equivalents (FTE), and 

you have a set of competency specific FTEs that represent your demand. An important note is that 

this is not strictly demand, but rather a way to make a normative assessment about how many people 

ought to be working in a workforce. A classical consideration of demand would take into account 

willingness to pay, and the opportunity cost of other goods and services, whereas a normative 

calculation of need is based on volumes of goods and services required to complete prescribed work. 

It is also important to note that, to the best of my knowledge, no report has been generated in 

Australia which utilises this method of assessing demand, which may indicate operational difficulty in 

undertaking the assessment, despite its theoretical simplicity. 

Another publication looking at demand was published around the same time as the HCA reports, by 

Rotem et al.15 Here, Rotem et al. examined at job advertisements over two months, to examine 

demand for public health workers. Over this time, the researchers found 404 public health job listings. 

Rotem et al. found that occupational requirements for public health were heterogeneous, but the 

most common requirement was an undergraduate degree in health (19% of advertisements), followed 

by a nursing qualification (14% of advertisements). In contrast, only 8% of jobs required or desired a 

Master of Public Health (and no advertisement required a different type of public health degree). 

Furthermore, Rotem et al. found the common occupations were found to be management, health 
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promotion, environmental health, and community health officers, with management accounting for 

66% of occupations, and other ‘common’ occupations accounting for 6-12% of advertisements each.  

Therefore, whilst there has been previous research which has discussed demand for the public health 

workforce, there is only one study in Australia which has produced such results, and this involved the 

use of job advertisements as a data source. 

Enumerating subgroups within the public health workforce 

As with assessments of demand, attempts to circumscribe public health workforces in Australia have 

often been met with concessions that the task was too difficult to complete comprehensively and 

thus, we are left with an incomplete picture of who is included in this workforce. The following section 

highlights research that enumerates subgroups within the public health workforce, rather than 

addressing the workforce as a whole. 

In 2004, Roger Hughes conducted a cross-sectional survey on the number of public health nutritionists 

in Australia.23 Hughes, with the assistance of nutritionists in state health departments, sent emails to 

people on ‘the public health network database’, and snowball sampling was used afterwards to 

attempt to capture other public health nutritionists. Hughes found 240 public health nutritionists or 

approximately 150 FTE working in Australia at the time. Furthermore, Hughes estimated how many 

public health nutritionists were needed in Australia by comparing these figures with a US benchmark 

of one full-time public health nutritionists per 50,000 population. Therefore, Hughes concluded that 

the current workforce was under 40% of the size needed. 

In 2017, HCA published a report which examined the labour market for public health physicians.24 They 

estimated supply using data from several registries, including the Royal Australian College of 

Physicians and the Australian Health Practitioner Regulation Agency (AHPRA). They also estimated 

supply using three methods: A trend analysis based on public health expenditure and infrastructure, 

a benchmark analysis based on ratios of physicians to populations, and a best practice analysis based 

on the most optimum number of physicians (expert opinion) in different settings. In 2016, there were 

somewhere between 381 and 393 public health physicians which was about 243 FTE, and this had 

fluctuated over the past fifteen years. However, according to best-guess estimates, the future supply 

of the workforce will likely be enough for the future demand. 

Whilst it is commendable that researchers have attempted to enumerate subgroups within the 

workforce, we are left with a very small and fragmented picture of the total public health workforce. 

Furthermore, it is difficult to rely on such normative estimates of demand (or workforce need), 

especially if they rely on benchmarks from different countries, where the context is not consistent 

(this will be discussed at length in the following section of this chapter). In conclusion, there is a dearth 
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of evidence which circumscribes the public health workforce in Australia. The majority of progress has 

come from examining demand using job advertisements, and surveying workforces which were known 

to be providing public health functions. Using this evidence, we have a sense that public health 

workforces are heterogeneous, and that people within these organisations often provide a large set 

of functions related to public health, rather than organisations containing a set of highly specialised 

workers. 

Summary 

This literature review has considered research with two objectives: understanding the number and 

outcomes of public health education and enumerating the public health workforce. It appears that 

there is a growing demand for public health education, which was true for Australia in previous 

decades, and is true for other countries now. This demand seems to have been latent in Australia, as 

evidenced by the strong growth when PHERP programs were established. Elsewhere, demand appears 

to still be growing, and may be influenced by public health events such as pandemics. The number of 

graduates in Australia today, the degrees they graduate with, and their destinations, are all unclear. 

Furthermore, there is poor holistic understanding of the public health workforce in Australia, its 

constituents, and how this workforce may have changed over time. With the limited data we do have, 

it appears that the public health workforce consists of a range of occupations, and those with a public 

health education are only a subset of this workforce.  

Understanding the current context of public health education, the demand for the public health 

workforce, and the relationship between public health graduates and occupations are all areas that 

could be better understood in Australia. We may also better understand our own context by relating 

it to the international public health workforce literature. These four objectives form the basis of 

chapters 4, 5 and 6, and the following and final section of chapter 2. 
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Manuscript 

2.1 Abstract 

The delivery and coordination of public health functions is essential to national and global health, 

however there are considerable problems in defining the people who work in public health, as well as 

estimating their number. Therefore, the aim of this systematic review was to identify and explore 

research which has defined and enumerated public health workforces. In particular, how were such 

workforces defined? Who was included in these workforces? And how did researchers make 

judgements about the size of a workforce?  

In this systematic review, we identified 82 publications which enumerated a public health workforce 

between 2000 and November 2018. Most workforce definitions were unique and study-specific and 

included workers based on their occupation or their place of work. Common occupations included 

public health nurses and physicians, epidemiologists, and community health workers. National 

workforces varied by size, with the United States and Switzerland having the largest public health 

workforces per-capita, although definitions used varied substantially. Normative assessments (e.g., 

assessments of ideal workforce size) were informed through opinion, benchmarks or ‘service-target’ 

models.  

There are very few regular, consistent enumerations within countries, and fewer still which capture a 

substantial proportion of the public heath workforce. Assessing the size of the public health workforce 

is often overlooked and would be aided by fit-for-purpose data, alignment of occupations and 

functions to international standards, and transparency in normative methods. 

2.2 Introduction 

The public health workforce can be regarded as "the stock of all individuals engaged primarily in the 

improvement of the health of populations”1. This stock is heterogeneous, and the size and 

composition of the workforce are difficult to capture. Regardless, it is important to regularly assess 

size, and to make an assessment about whether that size is appropriate, so that public health 

responsibilities are optimally met. The importance of the public health workforce has been 

underscored this year due to the COVID-19 pandemic, along with questions around whether the size 

and composition of this workforce is appropriate to meet the demands placed on it. Furthermore, an 

increasingly connected world requires international coordination, and such coordination in public 

health requires transparency about who is part of this workforce, and what they do. 

While there is considerable review literature on the public health workforce, particularly surrounding 

capacity building for2–6 and education of the workforce4,7–10, there is relatively little which reviews 
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workforce enumeration. To our knowledge, there have been two previous reviews11,12, both of which 

at least in part, reviewed studies which assessed the size of the public health workforce in the United 

States. Beck and Boulton found relatively few papers which considered the size and composition of 

the workforce, with one estimate of the US workforce at 450,000 and a few publications looking at 

epidemiology and public health nutrition workforces. Merrill et al. focused on national enumeration 

efforts, noting a ten percent decline of the public health workforce after 1980 (using the same paper 

noted in Beck and Boulton to support the finding). Beck and Boulton also looked at papers which 

forecasted workforce ‘demand’ 12, finding few papers, but papers with a consistent message: a 

shortage was predicted.  

Both reviews are laudable, and this article adds to the breadth of their work. Firstly, by including 

research efforts outside the United States where public health workforces have been enumerated, so 

that preliminary comparisons can be made internationally. Secondly, by considering the definitions 

and occupations used by researchers. Thirdly, by distinguishing between normative and positive 

workforce enumerations, where a positive enumeration presents an objective statement about the 

workforce (e.g., the public health workforce has 100,000 workers), whereas a normative enumeration 

expresses value judgements (e.g., the public health workforce ought to have 120,000 workers). 

Normative work is often neglected, or conflated with demand, and it is important to distinguish it, and 

explore the methods which produce it.  

Therefore, we formulated the following research questions for this literature review: 

• When researchers enumerate people who work in public health, how do they define the 

workforce?  

• When researchers enumerate people who work in public health, which occupations do they 

include for the purposes of enumeration? 

• When researchers enumerate a country’s national public health workforce, what is the count 

of the workforce? How large is this relative to their population? 

• When researchers enumerate a country’s national public health workforce, what is the 

composition of that workforce with respect to occupations? 

• When researchers make a normative statement about the size of a public health workforce, 

what are the methods they use? What conclusions do they find? 
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2.3 Methods 

2.3.1 Eligibility criteria 

2.3.1.1 Inclusion criteria 

The following aspects of the systematic review question formed the inclusion criteria when assessing 

potentially relevant literature: 

Population: Must consider all or part of the public health workforce, using the following definition by 

Rotem et al. ‘[those who are] engaged in activities related to the protection (promotion and/or 

restoring) of the collective health of whole or specific populations (as distinct from activities directed 

to the care of individuals13).’  

Enumeration: Must include a positive or normative assessment of workforce size e.g., a count of 

workers, count of full-time equivalents (FTE). 

Publication year: We considered all publications published from 1 January 2000 until 1 November 

2018.  

Language: We considered English language publications. If an English abstract was available, but the 

full-text version was not entirely in English, we determined on an individual basis whether the 

available text had enough information for our data collection purposes. 

Publication type: We considered peer-reviewed articles, theses, books, conference abstracts and 

reports. We also included secondary sources (a publication which reported the results of an 

enumeration) if the primary source was not available. 

2.3.2 Exclusion criteria 

We excluded certain media, such as newspaper and magazine articles. We also excluded publications 

where enumeration was not a research objective, but partially observed (e.g., sample size in a survey). 

2.3.3 Information sources 

2.3.3.1 Search terms 

Scoping was undertaken to identify suitable search terms and search strategies to be included. We 

adopted four search strategies to minimize missing publications, which were a combination of 

keywords and MeSH terms relating to workforces (e.g., “epidemiologists”), size features and methods 

(e.g., “enumeration”) and workforce qualifiers (e.g., “health workforce” [MeSH]). Full search 

strategies are featured in the Supplementary Material. 
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2.3.3.2 Databases and grey literature 

Three databases were used in the review: PubMed, ProQuest, and Web of Science via ISI. All results 

were screened. Two search engines were used to identify relevant grey literature, Google Scholar 

(www.scholar.google.com) and ScienceDirect (www.sciencedirect.com). Both search engines were 

searched using the terms “Public Health Workforce” and “‘Public Health Workforce’ AND ‘enumer*’”. 

Sorted by relevance, the first 200 hits were screened for inclusion. We also conducted a second grey 

literature search to find national estimates of total public health size. Google was searched for each 

country which appears in the United Nations World Population Prospects14 and appended to the 

country was the term “Public Health Workforce” (e.g., Australia Public Health Workforce). The first 50 

results were screened for relevance and any potentially relevant publications or websites were 

reviewed in full. 

2.3.4 Study selection 

Study selection according to the predefined inclusion criteria proceeded according to a two stage, 

hierarchical process: titles and abstracts firstly, and full texts secondly. Eligibility assessment was 

performed independently in an unblended standardized manner by one reviewer (RW) and doubts 

over the relevance of publications were assessed by a second reviewer (DB). Uncertainty over the 

presence of a relevant inclusion criterion led to articles being retained for assessment of the full text. 

As titles and abstracts in grey literature may not conform to peer-reviewed publication standards, 

their full-text was assessed if deemed relevant. Following screening, full-text review and data 

collection took place using Zotero and Microsoft® Excel. Full articles were obtained in PDF or full-text 

HTML format. 

2.3.4.1 Snowball sampling 

We conducted both forward (looking at papers which had cited the article) and backward (looking at 

papers which the article had cited) snowball sampling on papers for full text screening using Web of 

Science and PubMed. We did not sample further than one level of citation (i.e., we did not look at 

citations of citations). 

2.3.5 Data collection process 

2.3.5.1 Data items 

Data extraction was undertaken in Microsoft® Excel and were decided upon through initial scoping of 

the literature and discussion within the review team. Data extraction was pilot tested on ten full text 

articles and refined according to assessment of the relevancy of variables extracted. We collected the 
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data under the following headings: country/location, workforce studied, workforce definition(s), 

positive/normative assessment used, assessment methods, assessment findings. 

2.3.5.2 Alignment of occupational categories 

For research questions which considered the occupations of workers (questions 2 & 4), we mapped 

the stated occupations to the most relevant occupational category in the International Standard 

Classification of Occupations (ISCO-08)15. Most classifications were straightforward, but a small 

number of occupations could have been classified as more than one category. These classifications 

were discussed amongst the research team and our reasoning, as well as the mapping rules for each 

classification are included in the Online Supplement. 

2.3.5.3 National workforce estimates 

Total national workforces were converted to ‘workers per 100,000’ using the United Nations 

population estimates for the year in which the estimate was taken (data for England was obtained 

using national sources16). For countries with more than one estimate, only the most recent was 

included. 

2.4 Results 

2.4.1 Study selection & characteristics 

Figure 2-1 shows a PRISMA flow chart from initial yield to our final search results. Using our search 

strategies, we initially yielded 8,633 entries. There was substantial overlap between strategies, and 

after filtering for duplicates, we identified 4,917 unique articles for title and abstract screening. Two 

hundred and seventy-nine obtainable articles were reviewed, and snowball sampled for other relevant 

articles yielding an additional 35 items for review with backwards searching, and 49 items with 

forward searching. Two hundred and eighty-one items were excluded because they did not satisfy the 

inclusion criteria or met the exclusion criteria, therefore a total of 82 publications were included in 

the review. Overall, publications appear to be increasing over time. Publications considering 

workforces in the United States accounted for over a third of publications (37.6%), followed by the 

United Kingdom, Australia, and New Zealand (4.95% each). The reference list of included publications 

appears in the Supplementary Material. 
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Figure 2-1 PRISMA flow chart showing flow of information from article identification to inclusion. 
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2.4.2 When researchers enumerate people who work in public health, how do they define the 

workforce? 

Workforces varied in scope, from highly specific occupations (e.g., food safety epidemiologists) to 

disparate groups of people who provided a key function of public health (e.g., anyone with the 

opportunity or ability to positively impact health through their work17). In terms of defining a 

workforce, publications provided a pragmatic definition (i.e., they articulated exactly who would or 

would not be included in the enumeration), a conceptual definition (i.e., they articulated an abstract 

idea about who the workforce consisted of), or both. Almost all definitions were pragmatic in nature, 

with conceptual definitions commonly included as a survey item to help workers self-identify as part 

of the public health workforce18. Pragmatic definitions could generally be considered as defining a 

workforce on the basis of: employer type (e.g., employees of a local health centre, members of a 

college of physicians); what functions the workers performed (e.g. all workers who perform 

environmental health functions); the workers’ occupations (e.g. all epidemiologists, all persons who 

identified as part of the public health nutrition workforce); or the workers’ prior training (e.g. all 

persons with a Public Health degree). When conceptual definitions were used, no two were identical 

but commonly focused mainly on the core ideas ‘population’ and ‘health’ (e.g., ‘anyone who works 

with groups and/or communities to protect, promote, or advance health/wellness’19). Some 

researchers also delineated the workforce on the basis of whether the work was a primary duty, and 

one study included only workers who performed functions for ≥0.5 hours per week20.  

2.4.3 When researchers enumerate people who work in public health, which occupations do they 

include for the purposes of enumeration? 

Table 2-4 presents the frequency with which occupational categories were considered in the 

publications we found. Nurses were the most commonly considered category in the public health 

workforce, followed by epidemiologists (as part of ISCO-08 category 2131), community health workers 

and specialist medical practitioners (most commonly the ‘public health physician’). A total of 33 four-

digit ISCO-08 categories were mentioned in publications, with the majority belonging to the ‘health 

professionals’ category but with considerable mention of managerial, administrative and research 

categories as well. 
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Table 2-4 Frequency of occupations mentioned by researchers 

ISCO-08 Category Frequency of 
mentions (% of all 
mentions) 

2221 – Nursing Professionals 45 (12%) 
2131 - Biologists, Botanists, Zoologists and Related Professionals 
(incl. Epidemiologist) 

35 (9%) 

3253 – Community Health Workers 34 (9%) 
2212 – Specialist Medical Practitioners (incl. Public Health 
Physician) 

27 (7%) 

2265 – Dieticians and Nutritionists 21 (6%) 
2263 - Environmental and Occupational Health and Hygiene 
Professionals 

21 (6%) 

1342 – Health Services Managers 21 (6%) 
2261 – Dentists 19 (5%) 
2635 – Social Work and Counselling Professionals 18 (5%) 
3212 - Medical and Pathology Laboratory Technicians 16 (4%) 
3343 – Administrative and Executive Secretaries 15 (4%) 
3252 - Medical Records and Health Information Technicians 15 (4%) 
2211 – Generalist Medical Practitioners 14 (4%) 
2120 - Mathematicians, Actuaries and Statisticians 11 (3%) 
1219 - Business Services and Administration Managers Not 
Elsewhere Classified 

5 (1%) 

2250 – Veterinarians 5 (1%) 
3257 - Environmental and Occupational Health Inspectors and 
Associates 

5 (1%) 

1211 – Finance Managers 4 (1%) 
2143 – Environmental Engineers (incl. sanitary engineers) 4 (1%) 
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2631 – Economists 3 (<1%) 
2422 – Policy Administration Professionals 3 (<1%) 
2634 – Psychologists 2 (<1%) 
2632 - Sociologists, Anthropologists and Related Professionals 2 (<1%) 
2262 – Pharmacists 1 (<1%) 
4131 – Typists and Word Processing Operators 1 (<1%) 
2222 – Midwifery Professionals 1 (<1%) 
3423 - Fitness and Recreation Instructors and Programme Leaders 1 (<1%) 
2310 – University and Higher Education Teachers 1 (<1%) 
9112 - Cleaners and Helpers in Offices, Hotels and Other 
Establishments 

1 (<1%) 

2113 – Chemists 1 (<1%) 
2269 – Health Professionals Not Elsewhere Classified (incl. health 
experts) 

1 (<1%) 

NEC – Not elsewhere classifiable 21 (6%) 
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2.4.4 When researchers enumerate a country’s national public health workforce, what is the count of 

the workforce? How large is this relative to their population? 

We found seven publications reporting estimates for eleven national public health workforces. Both 

the highest absolute estimate and estimate per 100,000 persons was for the United States21, with a 

total workforce of 326,602 (104.2 per 100,000) in 2012. Switzerland22 had the second highest 

workforce per 100,000 workers (102.6 per 100,000) in 2013, and the lowest number of workers per 

100,000 population was Eritrea (7.3 per 100,000 23) in 2015. The country average (mean workers per 

100,000) and the population average (total workers / total population) were 62.7 and 81.5 workers 

per 100,000 respectively. These estimates are available in Table 2-5.
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Table 2-5 National public health workforce estimates of ten countries , ordered from smallest to largest ratio of workers per 100,000 population. Total workforce represents the ‘best estimate’ from the 
reference e.g., the median estimate of the ‘best guess scenario. Population in reference year taken from a.) United Nations, Department of Economic and Social Affairs, Population Division (2017a) World 
Population Prospects: The 2017 Revision, b.) Office for National Statistics (2014b) Population estimates for the UK, England and Wales, Scotland and Northern Ireland. NB reference list has been modified for this 
thesis. 

Country Reference 
year 

Workforce 
size 

Population in 
reference year 

Workers per 
100,000 
population 

Reference 

Eritrea 2015 352.8 4,846,976a 7.3 23 

Germany 2000 20,810.00 81,487,757 a 25.5 26 

Italy 2015 26,435 60,800,000a 43.5 26 

Poland 2017 17,080.00 38,170,712 a 44.7 26 

Moldova 2015 2,323.00 4,065,980 a 57.1 26 

Slovenia 2015, 
2016 

1,203.00 2,074,788 a 58 26 

England 2014 38,500.00 54,300,000b 70.9 42 

Netherlands 2012 12,000.00 16,789,095 a 71.5 20 

New Zealand 2004 3,600.00 4,088,000 a 88.1 43 

Switzerland 2013 8,342.00 8,132,674 a 102.6 22 

United States 2012 326,602.00 313,335,423 a 104.2 21 
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2.4.5 When researchers enumerate a country’s national public health workforce, what is the 

composition of that workforce with respect to occupations? 

Figure 2-2 shows the composition of ISCO-08 two-digit occupations which are present at national level 

enumerations of public health workforces. All countries identified showed a substantial proportion of 

nursing and midwifery personnel in the public health workforce, ranging from 8% to over 50% of these 

workforces. Medical doctors also contributed a large proportion, ranging from 5% to 40% of the total 

workforce. ‘Health Associate Professionals’, was the most common aggregated occupation (ISCO-08 

code 32) which was primarily composed of health promotion workers (such as in the case of New 

Zealand) and community health workers. The disaggregated (ISCO-08 four-digit codes) is available in 

the Supplementary Material.
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Figure 2-2 Relative proportions of occupations in National Public Health Workforces. 
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2.4.6 When researchers make a normative statement about the size of a public health workforce, what 

are the methods they use? What conclusions do they find? 

We found 25 studies which made explicit normative assessments of workforce size, sometimes 

referred to as workforce “demand” or “need”. A taxonomy of methods used by researchers is available 

in Table 2-6. The implication of most normative assessments, whether explicit or not, is to provide an 

estimate of how many workers there ought to be to provide public health services. However, there 

were different approaches to providing this estimate including: benchmarking the workforce relative 

to themselves (e.g. the US workforce relative to their size in 1980); benchmarking the workforce 

relative to other workforces (e.g. comparing the EU workforce relative to the US workforce in 1980); 

relying on expert opinion to assess optimal capacity; relying on health system indicators (e.g. % 

increase in health expenditure) to dictate growth in the workforce; and estimating FTEs required to 

provide all the services which are said to be provided.
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Table 2-6 Approaches to normative assessments of public health workforce size , and an example of the approach from identified publications. NB – reference list has been modified for this 
thesis. 

Normative assessment approach Example of approach Reference 
Expert opinion A survey asking state epidemiologists to estimate the ideal number of 

epidemiologists needed to fully meet epidemiology and surveillance capacity 
44 

Benchmark using expert opinion Estimating the number of public health physicians needed in Canada, using a United 
States estimate based on a committee’s expert opinion 

45 

Benchmark using historical workforce 
data 

Estimating the total number of health service managers in India using historical 
estimates of health services managers in the United States 

46 

Benchmark using current workforce data Using current workforce size per region in the United Kingdom: estimating how 
many workers would be needed if all regions had the same amount of workers as 
the region with the most workers. 

18 

Benchmark using other indicator Using the growth of health expenditure to predict what size of the workforce should 
be. For example, if health expenditure grows by 4%, so too should the health 
workforce. 

41 

Service-target based model Using existing guidelines for public health, nursing and medicine: Calculating the 
total demand that would be generated if all the services were delivered at the level 
of quality in these guidelines, and the person-time required to provide these 

37 
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When examining the conclusions that researchers came to, the results were nearly unanimous: more 

workers are needed. Of the 25 studies which made some normative assessment of optimal workforce 

size, only one study (looking at the public health physician workforce in Australia) projected an excess 

supply of workers.24  

2.5 Discussion 

2.5.1 Summary of evidence 

We identified 82 publications which assessed the size of public health workforces, with 25 of these 

making normative assessments about what the present or future workforce size should be. Given the 

subject matter, it is no surprise that our findings are heterogeneous: there was a range of workforces, 

settings and definitions. Despite this, most research which made a normative assessment was quick 

to identify the gaps between currently supply, and what supply ought to be.  

The first notable finding is the sheer volume of studies from the United States, many of which have 

been identified previously12. It is evident that there are well organized, sustainable attempts to profile 

existing workforces in the United States, and this is encouraging. For example, the Association of State 

and Territorial Health Officials (ASTHO), and the National Association of County & City Health Officials 

(NACCHO) both produce regular reports of their workforces (ASTHO has produced four volumes since 

2007, NACCHO has produced eight volumes since 1989). There are clear benefits for having such a 

work stream owned by a large, fixed organisation: coverage of the necessary workers, sustainability, 

and repeatability. While national enumerations are important, we note that we found no studies 

which looked beyond the national workforce. Although difficult, an international enumeration would 

allow researchers to investigate the workforce’s contribution to global health outcomes and 

disparities. 

We found a variety of workers which constituted the public health workforce, with some workers 

being unique to the nation where the work was undertaken (e.g., village doctors).25 Indeed, the 

organization of a health system plays a particularly important role in which occupations will be 

considered part of the public health workforce. A particularly explicit example of this is The Republic 

of Moldova, where legislation has determined the functions and responsibilities of the public health 

service and therefore the size and composition of the workforce.26 This is very different to other ideas 

about the public health workforce, such as the very broad definition of the ‘wider public health 

workforce’ described by the Centre for Workforce Intelligence in the UK.17 This poses a problem to 

providing a pragmatic definition of the public health workforce internationally: there is no definitive 

set of occupations which can be called the public health workforce with confidence. Our findings 
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suggest some occupations which were common, such as certain nursing specialties (e.g., public health 

nurses), epidemiologists, community health workers, and public health physicians. Although all these 

occupations are common, their composition varies drastically between countries, posing questions 

about the comparability of these workforces, or the transferability of skills in these workforces.  

Given the finite set of functions that public health workforces perform27, there must be substantial 

overlap between many of these workers (e.g., between various nursing roles such as community 

health, public health, school nurses and health visitors), and thus it seems appropriate (although 

idealistic) for researchers to use conceptual definitions that focus on those who perform public health 

functions rather than occupations exclusively. However, occupations are important, and we would 

recommend that when occupations are listed, effort is made to align them with international 

standards, such as ISCO-08. We would also recommend that future researchers make efforts to 

describe the functions that are performed by workers. The World Health Organization describe ten 

Essential Public Health Operations (EPHOs).27 Work which aligns the occupations examined to the 

operations performed would help identify gaps in capacity in a systematic and sustainable way. 

We observed that definitions to capture workforces were almost never alike. When definitions were 

alike, they were being used by the same researchers, for the same group (e.g., the Centers for Disease 

Control and Prevention’s Assessment of Epidemiology Capacity in State Health Departments28). This 

finding hints at an underlying issue: the relative absence of fit-for-purpose public health workforce 

data. A substantial number of publications were independent studies conducting cross-sectional 

surveys to capture a workforce and therefore, they employed a pragmatic definition intended for their 

purposes, rather than drawing from existing data. However, this issue is not easily fixed for two 

reasons: many groups of workers perform public health functions, and many of these are not counted 

regularly. 

Which definitions are the most useful? We note that most pragmatic definitions identified workers 

either by who they were, where they worked, what they did, or what they were taught. As a first step, 

definitions should be guided by standard research practice i.e., they should provide enough 

information that another researcher could replicate the work. However, a more critical question is 

whether these definitions capture all those who should be captured. Of the four aforementioned 

workforce distinctions (who they are, where they work, what they do, what they were taught), the 

most appropriate definition for the public health workforce relates to persons who perform public 

health functions, i.e., ‘what they do’. This is due to the nature of public health work being dispersed, 

in where it is performed and who performs it. However, this is also the most difficult approach. 

Jambroes et al.20 provide a useful example for other researchers seeking to characterize a workforce 

based on World Health Organization EPHOs. We recommend that researchers describe as much about 
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the workforce as possible, including functions performed, occupations, responsibilities and education. 

A tool which may assist researchers with this is the taxonomy created by Boulton et al.29  

Despite substantial differences in definitions, we have presented a cross-country comparison of 

estimated national public health workforces, illustrating the composition of ISCO-08 occupations 

when those roles were possible to infer. We note the difficulties in making any valid comparison, but 

believe it is an important first-step in counting the total international public health workforce. The 

United States has the largest public health workforce per-capita, closely followed by Switzerland. 

Depending on the definition, there are also outliers, such as Eritrea which is an outlier in terms of 

workforce per capita, or Germany, who have a low workforce per capita relative to other metrics one 

could consider (e.g., gross domestic product, health spending30, doctors and nurses per capita, 

environmental burden of disease31). Workforce size closely correlates with total population, but 

should this be the case? Public health workforces provide services which target multiple people at a 

time, and we might expect to see economies of scale, and therefore a plateauing of workforce size 

with increasing populations. It may be that most workforces are providing services at the 

individual/group level (e.g., frontline workers providing vaccines), but more granular enumeration 

efforts would help us see whether this is the case.  

Making normative assessments about workforce size is difficult. Evidence supports the relationship 

between public health services and the improvement of health outcomes32-34 but relating these 

outcomes to an ideal workforce size is a complex task. Having said this, some observed approaches 

appear more reasonable than others, as they increase transparency and decrease reliance on opinion. 

The use of benchmarks in particular appears to have the most potential for misuse, as the origins of, 

and the methods for producing the benchmark (e.g., a benchmark based on opinion, or historical data) 

are seldom described clearly. Much of the time, use of benchmarks did not have regard for the context 

in which the benchmark was created. This includes examples where researchers have used 

benchmarks based on other country’s health systems, without due consideration of the country’s 

health context (e.g., stating a shortage in workers in the EU based on a US benchmark). This also 

includes examples which reference a time period which seems inappropriately distant from today, 

including the benchmark of 220 public health workers per 100,000 population, which was established 

by the reporting of workforce numbers in a US congressional report in 198035 and referencing 

‘international benchmarks’ for the public health nutrition workforce, citing a book published in 199036. 

Much has changed about the world and public health in the past several decades, and the use of such 

benchmarks may not be as appropriate as it once was.  

In contrast to the use of benchmarks, the ‘service-target’ model is a more transparent method of 

assessment, which asks ‘what do public health workers need to do and how long will it take them’? In 
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two identified studies37,38, need was assessed by what a workforce was obliged to do, either through 

best practice guidelines, or nationally guaranteed packages of care. Estimates of person-time were 

still reliant on opinions, but these were often made more robust through multiple informants. While 

this method increases transparency and decreases reliance on opinion, this method falls short when 

tasks and duties are hard to estimate, and some essential public health functions (e.g., health 

promotion, advocacy) are hard to estimate. Another important point is that normative estimates may 

be hard to replicate internationally if they are reliant on national obligations, and therefore it would 

be difficult to provide a normative estimate of the total international public health workforce using 

these methods. National obligations can be implicit or explicit and are likely related to the level of a 

country’s economic development, and their investment in health. There are many other methods 

which can be used to make normative assessments of workforce size39 and consideration of these in 

future research may do well to circumvent some of these issues. 

Nearly all researchers who made a normative assessment of workforces came to the same conclusion, 

regardless of the workforce examined or the country: there is or will be a shortage. The ubiquity of 

these conclusions is serious, but this seriousness is at times marred by the methods used to arrive at 

the conclusion. As discussed above, if the benchmark is the highest-ever recorded instance of a 

workforce, then researchers are more likely than not to find a gap. One particularly obvious example 

of this involved benchmarking all local health authorities against the local health authority with the 

highest number of personnel. The conclusion that there was a shortage of personnel given this method 

is unsurprising. Such conclusions conflate a smaller number in a workforce with a shortage in that 

workforce. A shortage implies an inability to meet demand, whether that demand is imposed by 

consumers, or that demand is self-imposed by a set of institutional obligations. Researchers who make 

such conclusions should explain how the current supply is a shortage, rather than just a decrease in 

workforce.    

2.5.2 Limitations 

The public health workforce literature is dispersed in the literature, grey literature, and websites 

(some of which have become unavailable since they were originally uploaded). Therefore, we may 

have missed key sources, although we minimized this by including secondary sources when a primary 

source could not be found. We may have also missed important keywords, but we minimized this by 

having all four reviewers contribute their expertise into populating the keyword list, by creating 

multiple search strategies, and by adopting a snowball search strategy. We note that Beck and 

Boulton12 also expressed similar limitations with their keyword search. It is also not clear that our 

group’s intuitions about workforces which fit the provided definition used in this review are 
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appropriate in all national contexts, which is why we included some workforces which were unique 

and perhaps outliers (e.g., village doctors in China,25 or the health services research workforce40,41). 

Finally, the review included articles written in English, so we have had to rely on the translations of 

authors working in countries in which English is not spoken. This could feasibly have led to some 

articles about the public health workforce not using the correct terminology and therefore not being 

included in the review. It could also result in lack of clarity around the boundaries of the public health 

workforce. We do not believe that these issues have substantially altered the main conclusions of our 

work as most of the articles were written by authors in which English is the primary language or is 

widely understood. 

2.5.3 Conclusion 

We have added to the review literature which considers the public health workforce by examining 

publications which consider the size and definitions of public health workforces. Our work is 

strengthened through our broad search terms, international scope, and by distinguishing studies 

which declare what size the workforce is, and what size it should be. To assess whether the size of a 

public health workforce is appropriate, reliable comparisons must be made, both in terms of 

comparisons between countries, and comparisons against a normative benchmark. This is difficult to 

achieve when definitions of workforces disagree, and the methods to benchmark workforces are 

opaque. By aligning the occupations and functions of workers, and by describing the methods used to 

make normative assessments, international comparisons of such workforces will be made more easily. 

Within the literature, we have identified a lack of clarity when researchers define which workers they 

are looking at and what functions they perform. As it stands, current national public health workforce 

estimates are hindered by this lack of clarity. Finally, we also found a variety of methods by which 

researchers make normative assessments about the size of a workforce, many of which lacked 

transparency and may not be appropriate for the conclusions they produce. Therefore, we make the 

following recommendations for future researchers: 

1. When researchers investigate the public health workforce, effort should be made to describe the 

occupation, functions performed, responsibilities, and education of this workforce. This will enable 

more accurate comparisons to be made in the future. 

2. Researchers should align occupations to international standards (e.g., ISCO-08) and describe 

functions performed in terms of Essential Public Health Operations. This will increase transparency 

and comparability over time. 
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3. Researchers who make some claim about how large a workforce ought to be, must be clear about 

the methods they use to arrive at such a claim. A shortage is not defined by a reduction in the size of 

a workforce, but a difference between the supply of workers and the services they are obligated to 

provide. 

4. One transparent and practical normative method is to describe the services which the workforce is 

obligated to provide and estimate how many people are required to meet those obligations. We would 

recommend this rather than using benchmarks. The limitations of such a method may be strengthened 

by considering this method alongside other methods, such as trend analyses or expert opinion, 

provided these methods abide by recommendation. 
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2.7 Supplementary Material 

2.7.1 Search strategy and yield for databases 

Table 2-7 Search yield by strategy by database . Total does not exclude duplicates. * Limited to 200 results 
 

Web of Science PubMed ProQuest Google 
Scholar* 

ScienceDirect* 

#1 2,199 4,156 3,418 200 200 
#2 284 2,521 2,291   
#3 27     
#4 2,494     
Total 

    
17,790 

 

Table 2-8 PubMed search strategies 

Strategy String Combine 
above with 

#1 ((population health[Title/Abstract])OR(public 
health[Title/Abstract]))AND( (enumer*[Title/Abstract])OR 
(workforce[Title/Abstract])OR (demand[Title/Abstract])OR 
(supply[Title/Abstract]))  

 

#1 (("Dentists"[Mesh] AND "public health") OR("Environmental 
Health"[Mesh]) OR("Community Medicine"[Mesh]) OR("Public Health 
Nursing"[Mesh]) OR("Epidemiologists"[Mesh]) OR("Physicians"[Mesh] 
AND "public health") OR(Epidemiology[Mesh]) OR(Preventive 
Medicine[Mesh]) OR("Public Health"[Mesh]) OR("Global 
Health"[Mesh]) OR("Public Health Dentistry"[Mesh]) 
OR("biostatistician") OR("Health promotion") OR)AND((enumerat*) 
OR(demand) OR(supply) OR(Forecasting[Mesh]) OR("Health Services 
Needs and Demand"[Mesh]) OR("Forecasting") OR("numbers") 
OR)AND(("Workforce"[Title/Abstract]) OR("Health Workforce"[Mesh]) 
OR("Workforce"[Mesh]) OR)) 

OR 

#1 ("public health" AND "workforce") OR 

#1 ( "Health Workforce/economics"[Mesh] OR  "Health 
Workforce/statistics and numerical data"[Mesh] OR  "Health 
Workforce/supply and distribution"[Mesh] OR  "Health 
Workforce/trends"[Mesh] ) 

OR 

#1 (("address"[Publication Type] OR "autobiography"[Publication Type] 
OR "bibliography"[Publication Type] OR "biography"[Publication Type] 
OR "book illustrations"[Publication Type] OR "comment"[Publication 
Type] OR "dataset"[Publication Type] OR "dictionary"[Publication 
Type] OR "directory"[Publication Type] OR "editorial"[Publication 
Type] OR "expression of concern"[Publication Type] OR 
"interview"[Publication Type] OR "legal case"[Publication Type] OR 
"legislation"[Publication Type] OR "letter"[Publication Type] OR 

AND 
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"news"[Publication Type] OR "newspaper article"[Publication Type] OR 
"personal narrative"[Publication Type] OR "pictorial work"[Publication 
Type] OR "popular work"[Publication Type] OR "portrait"[Publication 
Type] OR "research support, american recovery and reinvestment 
act"[Publication Type] OR "research support, n i h, 
extramural"[Publication Type] OR "research support, n i h, 
intramural"[Publication Type] OR "research support, non u s 
gov't"[Publication Type] OR "research support, u s gov't, non p h 
s"[Publication Type] OR "research support, u s gov't, p h s"[Publication 
Type] OR "research support, u s government"[Publication Type] OR 
"support of research"[Publication Type])) 

#2 ((population health[Title])OR(public 
health[Title])OR(epidemiol*[Title])OR(health 
science[Title])OR(biostat*[Title])OR(health 
promotion[Title]))AND((capacity[Title])OR (job*[Title])OR 
(skill*[Title])OR (train*[Title])OR (enumer*[Title])OR 
(educat*[Title])OR (workforce[Title])OR (manpower[Title])OR (human 
resource*[Title])OR (demand[Title])OR (worker*[Title])OR 
(occupation*[Title])OR (tasks[Title])OR (duties[Title])OR 
(labour[Title])OR (labor[Title])OR (gradu*[Title])OR (supply[Title]))  
 

 

 

Table 2-9 Web of Science search strategies 

Strategy String 
#1 (All=((“public health”) OR (“population health”)) AND All=(“workforce”)) 
#2 (TS=(“PUBLIC HEALTH WORKFORCE’)) 
#3 ((TS=(“ENUMERATION”) AND TS=(“WORKFORCE”))) 
#4 ((TI= ((capacity) OR (job*) OR (skill*) OR (train*) OR (enumer*) OR 

(workforce) OR (labor) OR (labour) OR (occupation) OR (tasks) OR (duties) OR 
(worker*) OR (manpower) OR (human resource*) OR (demand) OR (supply)))) 
AND ((TI=((population health) OR (public health) OR (epidemiol*) OR 
(biostat*) OR (health promotion) OR (health science) OR (gradu*)))) 
 

 

Table 2-10 ProQuest search strategies 

#1 (ti(population health) OR  ti(public health)OR  ti(epidemiol*)OR  
ti(biostat*)OR  ti(health promotion)OR ti(health science))AND( ti(capacity)OR  
ti(job*)OR  ti(skill*)OR  ti(train*)OR  ti(enumer*)OR  ti(educat*)OR  
ti(workforce)OR  ti(manpower)OR  ti(human resource*)OR  ti(worker*)OR  
ti(occupation*)OR  ti(tasks)OR  ti(duties)OR  ti(labour)OR  ti(labor)OR  
ti(demand)OR  ti(supply)OR ti(gradu*)) 
 

#2 (ti("public health") OR ab("public health")) AND (ti("workforce") OR 
ab("workforce")) 
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We mapped occupations from publications to the ISCO-08 list of occupations. We did this in a two-

step process. 

1. Collected all occupations which were mentioned 

2. Used our judgement to map these to the ISCO-08 occupational categories 

2.7.2.1 Collected all occupations which were mentioned 

"academic public health specialists", "administrators", "agency leadership", "allied health 

professional", "animal control", "assistant health inspector", "behavioral health professional", 

"behavioral health staff", "biologists”, “biostatisticians", "business operations", "chemists", 

"community health nurses", "community health workers", "community health workers", 

"coordinators", "dental therapists", "dentist", "dentists", "dieticians", "directors of public health", 

"disinfectors", "doctor", "economists", "emergency preparedness staff", "employees at local health 

agencies", "engineers", "environmental health experts", "environmental public health workers", 

"epidemiologists", "family doctors", "financial operations", "fitness instructors", "food inspectors", 

"food safety epidemiologists", "health assistant", "health care administrators", "health care 

educators", "health economist", "health engineers", "health inspector", "health inspectors", "health 

management", "health planners", "health policy makers", "health prevention workers", "health 

promoters", "health promotion managers", "health promotion specialists", "health promotion", 

"health protection officer", "health services researchers", "health technicians", "health visitors", 

"hygienists", "IT workers", "lab technicians", "laboratory assistant", "laboratory worker", "licensed 

practical or vocational nurse", "managers", "microbiology", "midwives", "midwives", "nurses", 

"nurses", "nursing technicians", "nursing home health aide", "nutritionists", "nutritionists", 

"nutritionists", "occupational and environmental health specialists", "office support staff", "oral 

health care", "parasitology", "pharmacists", "physicians", "physician assistants", "policy analysts", 

"preventive youth healthcare", "primary healthcare registered nurses", "psychologists", 

"psychologists", "public health consultants", "public health dental worker", "public health dieticians", 

"public health informatics", "public health information specialist", "public health manager", "public 

health nurse", "public health nutritionists", "public health physicians", "public health practitioners", 

"public health scientists", "public health specialists", "public health workers", "quality improvement 

specialist", "registered nurses", "researchers", "sanitary engineers", "school nurses", "scientific 

laboratory staff", "social medicine", "social nursing", "social scientist", "social workers", "sociologists", 

"sociomedical assistants", "specialist doctors", "statisticians", "typists", "village doctors" 
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2.7.2.2 Mapped these to ISCO-08 occupational categories 

Below we list the contents of a dictionary used to map the occupations in Section 1 with their 

corresponding ISCO-08 occupation. The dictionary takes the form of  

KEY : {‘isco-8 mapping’: VALUE}  

Where the KEY is the original occupation, and VALUE is the ISCO-08 mapping. Some elements contain 

a #Comment, which we used to document any uncertainty around the mapping. We used the Group 

Definitions PDF and Correspondence Tables at this link: 

https://www.ilo.org/public/english/bureau/stat/isco/isco08/ 

'IT workers': {'isco-8 mapping': 2511}, 

 'academic public health specialists': {'isco-8 mapping': 2310}, 

 'administrators': {'isco-8 mapping': 3343}, 

 'agency leadership': {'isco-8 mapping': 1342}, 

 'allied health professional': {'isco-8 mapping': 2269}, 

 'animal control': {'isco-8 mapping': 2250}, 

 'assistant health inspector': {'isco-8 mapping': 3257}, 

 'behavioral health professional': {'isco-8 mapping': 2635}, 

 'behavioral health staff': {'isco-8 mapping': 2635}, 

 'biologists': {'isco-8 mapping': 2131}, 

 'biostatisticians': {'isco-8 mapping': 2120}, 

 'business operations': {'isco-8 mapping': 1219}, 

 'chemists': {'isco-8 mapping': 2113}, 

 'community health nurses': {'isco-8 mapping': 2221}, 

 'community health workers': {'isco-8 mapping': 3253}, 

 'coordinators': {'isco-8 mapping': 1342}, 

 'dental therapists': {'isco-8 mapping': 2261}, 

 'dentist': {'isco-8 mapping': 2261}, 

 'dieticians': {'isco-8 mapping': 2265}, 

 'directors of public health': {'isco-8 mapping': 1342}, 
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 'disinfectors': {'isco-8 mapping': 9112}, 

 'doctor': {'isco-8 mapping': 2212}, 

 'economists': {'isco-8 mapping': 2631}, 

 'emergency preparedness staff': {'isco-8 mapping': 0}, #Comment: We weren’t confident in any 

classification of this ‘occupation’ 

 'employees at local health agencies': {'isco-8 mapping': 0}, #Comment: We weren’t confident in any 

classification of this ‘occupation’ 

 'engineers': {'isco-8 mapping': 2143}, #Comment: Have assumed they are referring to environmental 

/ health engineers 

 'environmental health experts': {'isco-8 mapping': 2263}, 

 'environmental public health workers': {'isco-8 mapping': 2263}, 

 'epidemiologists': {'isco-8 mapping': 2131}, #Comment: index08-draft.xlsx labels epidemiologist in 

this category, despite not appearing in the documentation specifically 

 'family doctors': {'isco-8 mapping': 2211}, 

 'financial operations': {'isco-8 mapping': 1211}, 

 'fitness instructors': {'isco-8 mapping': 3423}, 

 'food inspectors': {'isco-8 mapping': 3257}, 

 'food safety epidemiologists': {'isco-8 mapping': 2131}, #Comment: opted for labelling as 

epidemiologist 

 'health assistant': {'isco-8 mapping': 0}, 

 'health care administrators': {'isco-8 mapping': 1342}, 

 'health care educators': {'isco-8 mapping': 3253}, #Comment: no specific mapping, so mapped to 

Community Health Worker 

 'health economist': {'isco-8 mapping': 2631}, 

 'health engineers': {'isco-8 mapping': 2143}, #Comment: Mapped to environmental engineer as it 

seemed the closest fit 

 'health inspector': {'isco-8 mapping': 3257}, 

 'health management': {'isco-8 mapping': 1342}, 
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 'health planners': {'isco-8 mapping': 1342}, 

 'health policy makers': {'isco-8 mapping': 1342}, 

 'health prevention workers': {'isco-8 mapping': 3253}, #Comment: Mapped to CHW 

 'health promotion': {'isco-8 mapping': 3253}, #Comment: Mapped to CHW because of CH promoter 

 'health promotion managers': {'isco-8 mapping': 1342}, 

 'health promotion specialists': {'isco-8 mapping': 3253}, 

 'health protection officer': {'isco-8 mapping': 0}, #Comment: Did not map this as it seemed too 

ambiguous 

 'health services researchers': {'isco-8 mapping': 2131}, #Comment: Stuck with 2131 which is a 

biomedical researcher. Also the code for epidemiologist 

 'health technicians': {'isco-8 mapping': 0}, #Comment: Did not map this, ambiguous 

 'health visitors': {'isco-8 mapping': 2221}, 

 'hygienists': {'isco-8 mapping': 3257}, #Comment: 'assuming similar to a sanitarian' 

 'lab technicians': {'isco-8 mapping': 3212}, 

 'laboratory assistant': {'isco-8 mapping': 3212}, 

 'laboratory worker': {'isco-8 mapping': 3212}, 

 'licensed practical or vocational nurse': {'isco-8 mapping': 2221}, 

 'managers': {'isco-8 mapping': 1342}, 

 'microbiology': {'isco-8 mapping': 2131}, 

 'midwives': {'isco-8 mapping': 2222}, 

 'nurses': {'isco-8 mapping': 2221}, 

 'nursing home health aide': {'isco-8 mapping': 2221}, 

 'nursing technicians': {'isco-8 mapping': 2221}, 

 'nutritionists': {'isco-8 mapping': 2265}, 

 'occupational and environmental health specialists': {'isco-8 mapping': 2263}, 

 'office support staff': {'isco-8 mapping': 3343}, 

 'oral health care': {'isco-8 mapping': 2261}, 
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 'parasitology': {'isco-8 mapping': 2131}, 

 'pharmacists': {'isco-8 mapping': 2262}, 

 'physician assistants': {'isco-8 mapping': 2211}, #Comment: Have classified as medical doctor due to 

functions performed 

 'physicians': {'isco-8 mapping': 2211}, 

 'policy analysts': {'isco-8 mapping': 2422}, 

 'preventive youth healthcare': {'isco-8 mapping': 3412}, #Comment: Classified as social work 

 'primary healthcare registered nurses': {'isco-8 mapping': 2221}, 

 'psychologists': {'isco-8 mapping': 2634}, 

 'public health consultants': {'isco-8 mapping': 2212}, 

 'public health dental worker': {'isco-8 mapping': 2261}, 

 'public health dieticians': {'isco-8 mapping': 2265}, 

 'public health informatics': {'isco-8 mapping': 3252}, 

 'public health information specialist': {'isco-8 mapping': 3252}, 

 'public health manager': {'isco-8 mapping': 1342}, 

 'public health nurse': {'isco-8 mapping': 2221}, 

 'public health nutritionists': {'isco-8 mapping': 2265}, 

 'public health physicians': {'isco-8 mapping': 2212}, 

 'public health practitioners': {'isco-8 mapping': 2212}, #Comment: Have assumed this is a medical 

doctor speciality 

 'public health scientists': {'isco-8 mapping': 2131}, #Comment: No particularly good mapping, stuck 

with 2131 like epidemiologist 

 'public health specialists': {'isco-8 mapping': 2212}, 

 'public health workers': {'isco-8 mapping': 3253}, #Comment: Classified as CHW 

 'quality improvement specialist': {'isco-8 mapping': 0}, #Comment: Did not classify, ambiguous 

 'registered nurses': {'isco-8 mapping': 2221}, 

 'researchers': {'isco-8 mapping': 2131}, 
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 'sanitary engineers': {'isco-8 mapping': 2143}, 

 'school nurses': {'isco-8 mapping': 2221}, 

 'scientific laboratory staff': {'isco-8 mapping': 3212}, 

 'social medicine': {'isco-8 mapping': 2211}, 

 'social nursing': {'isco-8 mapping': 2221}, 

 'social scientist': {'isco-8 mapping': 2632}, 

 'social workers': {'isco-8 mapping': 2635}, 

 'sociologists': {'isco-8 mapping': 2632}, 

 'sociomedical assistants': {'isco-8 mapping': 0}, #Comment: Did not classify, ambiguous 

 'specialist doctors': {'isco-8 mapping': 2212}, 

 'statisticians': {'isco-8 mapping': 2120}, 

 'typists': {'isco-8 mapping': 4131}, 

 'village doctors': {'isco-8 mapping': 3253} 
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Preamble 

This chapter provides further information about the methodology used to examine the relationship 

between public health education and occupations. It describes the overarching conceptual approach 

to the work contained in the thesis, a further description of the key data sources, and a more in-depth 

description of some methods used in chapters 4 through 6, where methods may have been truncated 

due to publication requirements. 
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Conceptual framework 

Our conceptual framework is shown in Figure 3-1. This framework is a simple Venn diagram: within 

the set of people with occupations, some have received a public health education, some have a public 

health occupation, some have both. Through the aims and objectives defined in chapter 1, we wished 

to define the size of the group who has a public health education and infer how large this group is 

relative to the size of the group who has a public health occupation. 

 

Figure 3-1 Conceptual framework – Venn Diagram . A Venn diagram showing a simple relationship between people who 
have a public health education, people who have a public health occupation, and people who have both 

Conceptual definitions 

3.1 Public health education 

For the purposes of this thesis, a public health education is defined as course provided by a higher 

education institution in Australia which is labelled as ‘public health’ by the Australian Standard 

Classification of Education (ASCED). 

The label ‘public health’ is known as a ‘narrow field’ in the ASCED. Broad fields and narrow fields are 

organised by numerical labels, where 06 is the broad field Health, and 0613 is the narrow field Public 

Health. The narrow field of public health has further subfields (at the six-digit level) associated with it 

which are listed in Table 3-1 with their descriptions.
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Table 3-1 The categories of courses in the narrow-field ‘public health’ in the ASCED. *n.e.c = not elsewhere classified 

ASCED Code and Course Name Description 
0613 Public Health Public Health is the study of the principles 

and practices of protecting, promoting, 
maintaining and restoring the health of the 
community. 

061301 Occupational Health and 
Safety 

Occupational Health and Safety is the study 
of recognising, evaluating and controlling 
environmental factors associated with the 
interaction of individuals and the workplace. 

061303 Environmental Health Environmental Health is the study of 
recognising, evaluating and controlling 
environmental factors affecting public health. 

061305 Indigenous Health Indigenous Health is the study of the health 
of the indigenous population within the 
broader context of socio-economic 
development of Aboriginal and Torres Strait 
Islander communities. 

061307 Health Promotion Health Promotion is the study of promoting a 
healthy lifestyle and influencing behaviour to 
improve health. 

061309 Community Health Community Health is the study of health 
practices in the community which support 
and assist the management of disabilities and 
illness. 

061311 Epidemiology Epidemiology is the study of the incidence, 
distribution and possible control of 
infectious and chronic diseases as they effect 
[sic] groups of people. 

061399 Public Health, n.e.c.* This detailed field includes all Public Health 
not elsewhere classified. 
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At times during the thesis, I focus on a subset of these narrow fields. In particular, focussing on 061399 

– Public health n.e.c. (not elsewhere classified) provides a more targeted view of ‘broad public health’ 

degrees. Broad public health degrees more faithfully capture the set of degrees that Australian and 

international researchers have examined, which refers to courses with titles such as MPH, or ‘Bachelor 

of Public Health’.  

3.2 Public health occupations in job advertisements 

It is difficult to define public health occupations, let alone the entire public health workforce. During 

this thesis, we take two approaches to circumscribing a set of public health occupations. For both 

studies in chapter 5, we capture public health job advertisements depending on information from the 

title and description of the advertisement. Here, I use a definition of the public health workforce 

provided by the Rotem Report,1 which is as follows: 

‘[those] engaged in activities related to the protection (promotion and/or 
restoring) of the collective health of whole or specific populations (as distinct 

from activities directed to the care of individuals)’ 

Using the definition above, I considered ‘activities’ to be related to the performing of public health 

functions. Classifying a public health job advertisement was a matter of consensus between myself 

and my supervisors. Note, this is the conceptual definition of public health occupations that is used 

throughout the thesis when referring to the public health workforce, whereby the public health 

workforce is considered to be the set of people with these occupations.  

3.3 Mismatch between education and occupations 

In chapter 6, we obtain data on graduate occupations, but we do not categorise occupations as public 

health. Instead, we explore which occupations are ‘mismatched’ and which are not. As per Li, Harris 

and Sloan (2018), “Individuals who have appropriate endowments of education and training for their 

jobs are termed ‘matched’.”2 Mismatch by contrast, refers to individuals who do not have appropriate 

endowments, and may have excesses, or deficits (vertical mismatch), or not be in the appropriate 

occupation given their education (horizontal mismatch).2 Our data sources (explained in detail below) 

allowed us to examine three potentially mismatched attributes: qualification, field, and skills. These 

were asked as the following questions: 

• "How important is the qualification you have just completed to your employment in your 
main paid job?" (hereafter, qualification mismatch) 

• "How important are the major fields of education you studied to your employment in your 
main paid job?" (hereafter, field mismatch) 

• "How important are the other skills and knowledge acquired during your course to your 
employment in your main paid job?" (hereafter, skills mismatch) 
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These three questions capture different elements of potential mismatch, such as vertical mismatch 

(qualification mismatch), horizontal mismatch (field mismatch) and residual skills mismatch (skills 

mismatch). Graduates were able to answer these questions in five ways: “formal requirement”, 

“important”, “somewhat important”, “not important” and "do not know". I considered a graduate 

mismatched (by qualification, field, or skills) if they answered “not important” or “do not know” to 

this question, and then calculated the proportion of the cohort that answered in this manner. The 

values of these responses are explored individually as there were subtle variations in the responses, 

which deserved exploration.  

There are other ways in which mismatch could have been defined using the same questions and 

answers. For example, one could choose to define anything other than “formal requirement” or 

“important” as a sign of mismatch. I chose to only include ‘Not important’ and ‘Do not know’ as I 

believe it highlighted the clearest cases of mismatch, which should be a higher priority of investigation 

than cases which are more ambiguous (e.g., including responses saying ‘somewhat important’). 

Ethics 

The studies reported in this thesis were approved by the Human Research Ethics Committee of The 

University of Western Australia. The original ethics exemption form, and a further ethics approval 

form are attached in Appendix II. 

Data sources 

This thesis used three main data sources: national completions data, cross-sectional graduate surveys, 

and online job advertisements. These are detailed below. 

National completions data 
National completions data was used in chapter 4 and refers to the official statistics of all persons who 

have completed a higher education course in Australia. Similarly, there is national enrolments data for 

those persons who enrol in a higher education course. 

National completions data is collated at individual higher education institutions. The collected 

information pertains to the demographics of the student, and the relevant details of the course they 

have completed, such as the field and the level of the course (both field and level are standardised 

according to the ASCED).3 

The data from each higher education institution is collated, and part of this information may be 

accessed by the public through the Department of Education and Training’s online portal ‘uCube’.4 

However, uCube only provides completion data for broad health fields (e.g., Health, Business etc.), 

and therefore does not provide enough information for assessing information about public health 
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graduates. Therefore, I accessed the completion data for public health graduates through the data 

office at The University of Western Australia. 

Cross-sectional graduate surveys 
Whilst the national completions data offers complete information about numbers and demographics 

of graduates, it does not provide additional information related to employment outcomes, which were 

vital to the aims of this thesis. 

Cross-sectional graduate surveys were used in chapters 4 and 6. Higher education institutions in 

Australia distribute a cross-sectional survey to persons who have graduated from their institution and 

such surveys have been distributed since 1974.5 From 1974 to 2015, this survey was called the 

Graduate Destinations Survey (GDS), which was a component of the Australian Graduate Survey 

Project (AGS) and run by Graduate Careers Australia (GCA).5 From 2016 to present day, this survey has 

been called the Graduate Outcomes Survey (GOS) and is now administered by Quality Indicators for 

Learning and Teaching (QILT).5 

Response rates were high for the GDS, slightly decreasing over time from 65% in 1993 (the earliest 

year that data is available) to 53.6% in 2016 as Figure 3-2 shows. Response rates for the GOS were 

initially low, at 39% in 2016, but have been around 45% since then.  

 

Figure 3-2 Response rates of domestic and international students from 1993 to 20155 

There are many similarities between the GDS and GOS; both surveys are administered between 4 – 6 

months after graduation, and capture information about students, the course they graduated from, 

and their employment (e.g., employment, unemployment, unavailability for work, further study, or 
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some combination of the above). Furthermore, both the GDS and the GOS standardise their 

information according to the Australian Bureau of Statistics (ABS) classification systems, such as the 

Australian Standard Classification of Education (ASCED), Australian and New Zealand Standard 

Classification of Occupations (ANZSCO) and the Australian and New Zealand Standard Industrial 

Classification (ANZSCI). However, many aspects of these data have changed since the surveys were 

first introduced in 1974. For example, the most granular version of the ASCED was implemented in 

the GDS from 2002, and therefore I am unable to ascertain whether health graduates before then 

were studying public health. Furthermore, questions around mismatch were only asked from 2008 

until 2015. The GOS asks a more comprehensive set of questions about mismatch which, due to the 

nature of what is being asked, was not possible to harmonise with the GDS questions. I chose to use 

the GDS mismatch questions rather than the GOS mismatch questions, as there were a greater 

number of years where this information was available (the GDS has mismatch data for 2008-2015, 

whereas the GOS has mismatch data available from 2016 – 2020). A copy of the question set for the 

GDS is available as Appendix V. 

Online job advertisements 
In chapter 5, I examine the demand for public health work by looking at online job postings. By looking 

at online job postings, I made inferences about the demand for work which could be considered ‘public 

health work’. There are two considerations which are important to address here: are job 

advertisements a good measurement of ‘demand’? and how representative are the online boards 

which were used? 

A formal definition of labour demand would quantify the amount of labour that employers intend to 

hire in a specified period at a specified wage rate.6 Such data is often not available, and one must look 

for alternative methods to approximate demand. Job advertisements is one such method. Job 

advertisements represent a fast and targeted method for examining recruitment activity,7 which is 

necessary when examining a subset of the workforce where the definition can be difficult to specify 

in advance (such as with public health work). This can also be useful in examining long term trends of 

recruitment activity. There are disadvantages, however. For example, advertisements may not be 

representative of the actual work required, and advertisements may not be a genuine sign of demand 

(consider a position that will be filled internally but needs to be publicly advertised). Furthermore, job 

advertisements may not have wage data, or may present large wage bands, which make it difficult to 

approximate how much employers are willing-to-pay for labour unless a sufficiently large sample of 

advertisements are collected. 
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Job advertisements may also not be representative, depending on the medium used, e.g., newspaper 

or online. Firstly, it is important to note that while print advertisements exist (e.g., newspapers, 

academic journals), they are not the dominant medium any longer. A study by the Reserve Bank of 

Australia in 2013 demonstrated that internet job advertisements outnumbered newspaper 

advertisements by a factor of 13.7 Furthermore, the ABS survey of job vacancies showed very similar 

numbers of vacancies as online job advertisements (the ABS survey in 2012 found 140,000 job 

vacancies, internet advertisements showed 125,000 vacancies, and newspaper advertisements 

showed 9,000).7 Therefore, exploring online job advertisements without supplementing with 

newspaper advertisements may miss some data, but it is unlikely to be a large proportion of the data. 

Online job advertisements may not be representative if a small database is used. In chapter 5, our first 

study considers a set of commercial and governmental job boards for Australia and New Zealand. In 

this research, there were no time constraints, and I was able to capture a broad set of data to avoid 

missing advertisements. Our second study in chapter 5 considers job demand during the first months 

of COVID-19. This data was time-sensitive, and I chose to collect data from one source (Indeed) as it 

had job data for five countries of interest (Australia, New Zealand, United States, Canada, United 

Kingdom). Collecting additional data from job boards in each country, for commercial and 

governmental positions would not have been feasible during a PhD thesis. I acknowledge this 

limitation in the manuscript. 

Data collection 

Online job advertisements collection – a primer 
In chapter 5, I collected data about job advertisements for public health work. Advertisements were 

either manually extracted, or extraction was automated using Python, a programming language. This 

section briefly explains how this process was automated. However, persons who carry out this 

procedure should be aware that some websites prohibit the use of automation. I only carried out 

automation on websites where this procedure was not in violation of terms and conditions. 

Furthermore, all calls to webservers were rate-limited by waiting 1-2 seconds before each call was 

made, therefore reducing load on the servers. 

Automation of job advertisement websites consists of several components. Firstly, a request was 

made to the webserver (the server which holds the information on job advertisements, which is 

located from a URL or Uniform Resource Locator). I included the topic I was searching for as part of 

this request. As an example, the website globalhealthjobs.com is used because it is simple to 

demonstrate. 

import requests 
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from bs4 import BeautifulSoup 
  
base_url = 'https://globalhealthjobs.com/?s=' 
search_term = 'epidemiologist' 
url = base_url + search_term 
  
r = requests.get(url) 
  

Here, the necessary modules have been imported, the URL request is defined, and the request is 

performed. The returned object is associated to a variable called ‘r’, which contains the HTML text 

needed, but it is difficult to interpret as raw text. Here is a sample of this raw text: 

a href="https://globalhealthjobs.com/jobs/public-health-epidemiologist-us-covid-response-in-united-states-3/">Public 
Health Epidemiologist, US COVID Response IN, United States</a></h2>\n\n\t\t\t\t\t\t\t\t\t<p>Department Prevent 
Epidemics # of openings 1 Job Brief Public Health Epidemiologist, US COVID Response IN Vital Strategies is a US-based 
international public health organization working in more than 70 countries to address important and challenging 
health issues. We develop and oversee programs to strengthen public health systems and address leading causes of 
morbidity and mortality, providing expertise in project</p>\n\t\t\t\t\t\t\t\t\t<hr/>\n\t\t\t\t\t\t\t\t</article><!--
/search-result-->\t\n\t\t\t\t\t\t\t\t\t\t\t\t\t\n\t\t\t\t\t\t\t\t\t\n\t\t\t\t\t\t\n\t\t\t\t</div> 

There is some useful information contained here, but it would be painstaking to manually extract it, 

and one would probably miss some of the information. If I view the website, and look at the HTML 

elements, I can see that there is information that can help us, as Figure 3-3 shows. 
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Figure 3-3 Examining the HTML elements of a web page 

There are certain elements that are relevant, such as the ‘h2’ element with the class ‘title’, or the ‘a’ 

element which contains a link via the ‘href’ class. These were searched for using the Python module, 

‘BeautifulSoup’. 

soup = BeautifulSoup(r.text) 
for element in soup.find_all('h2'): 
    print(element.text) 

Here, I have created a BeautifulSoup object and called it ‘soup’. Soup takes the garbled text as an input 

and returns an object which is easy to navigate and extract information. In the code block above, I 

searched through the HTML text to find those ‘h2’ tags and printed out the text that is contained 

between them. Here is what was printed out: 

Epidemiologist, Research Associate, Cambodia 

Epidemiologist, Research Associate, West Africa, Global Malaria, Ouagadougou 

Epidemiologist, Research Associate, Development and Donor Management, Namibia 

Epidemiologist, Research Associate, Myanmar 
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Epidemiologist, Research Associate, Namibia, Windhoek, Namibia 

Epidemiologist, Research Associate, Guatemala 

Epidemiologist, Research Associate, Global Information Systems, Haiti 

Epidemiologist, Research Associate, Southern Africa, Eswatini 

Public Health Epidemiologist US COVID-19 Response Initiative, Wake County, United States 

Public Health Epidemiologist, US COVID Response IN, United States 

These are the data that needed. Finally, let us capture this data, as well as the descriptions in a packet 

of information, and present this packet of information as a table. 

1. packet_of_information = {} 
2. index = 0 
3. for element in soup.find_all('article'): 
4.     packet_of_information[index] = {} 
5.     for child in element.children: 
6.         if child.name == 'h2': 
7.             packet_of_information[index]["Job Title"] = child.text 
8.         if child.name == "p": 
9.             packet_of_information[index]["Job Description"] = 

child.text 
10.     index += 1 
11. import pandas as pd 
12. table = pd.DataFrame(packet_of_information) 

Here, I defined a dictionary (a way of storing information in Python) called ‘packet_of_information’, 

and an index, which helped in naming results. In lines 3 – 9, I iterated through the elements in our 

soup object which are called ‘article’. For each of these elements, I look to see if there is an ‘h2’ 

element, and if there is, its information was stored in packet_of_information with a label called ‘Job 

Title’. The same process was undertaken for the ‘p’ element, and stored with a label called ‘Job 

Description’. Finally, line 12, was stored as a DataFrame object called ‘table’. The output of the first 

and last rows is presented in Table 3-2. 

Table 3-2 The results of the automation 

Index Job Title Job Description 
0 Epidemiologist, Research 

Associate, Cambodia 
Epidemiologist, Research 
Associate, GMS Country : 
Cambodia Type : Full Time 
Program (Division) : 
Infectious Disease – Global 
Malaria Additional Location 
Description : Flexible within 
the Greater Mekong Region 
(GMS) Overview The Clinton 
Health Access Initiative, Inc. 
(CHAI) is a global health 
organization committed to 
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saving lives and reducing the 
burden of disease in low-and 
middle-income countries, 
while strengthening the… 

…   
8 Public Health Epidemiologist 

US COVID-19 Response 
Initiative, Wake County, 
United States 

Department Prevent 
Epidemics # of openings 1 
Job Brief Public Health 
Epidemiologist US COVID-19 
Response Initiative, Wake 
County Vital Strategies is a 
US-based international public 
health organization working 
in more than 70 countries to 
strengthen public health 
systems and address leading 
causes of morbidity and 
mortality. Resolve to Save 
Lives is a global health 
initiative of Vital Strategies 
that since… 

This is a very simple example. There may be more pieces of information worth examining (e.g., salary, 

location, date posted etc.) and there may be many more than one page of results which I need to 

retrieve. However, this is the fundamental methodology behind our automation. 

Data analysis 

Data analysis for all chapters was performed using Python version 3.7.4. Python is a programming 

language which is free and has a large user community. Python is one of the most used programming 

languages, particularly in applied sciences and machine learning fields. Analyses were conducted in a 

Jupyter Notebook environment. For readers more familiar with R, R would be considered the 

programming language, and RStudio would be an example of an environment. Jupyter Notebook 

environments are essentially text files which allow you to execute code in discrete blocks. This is 

shown in Figure 3-4. 
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Figure 3-4 The Jupyter Notebook environment running Python version 3.7.4 

Within Python, I used several pre-existing modules to assist our analysis. These modules are listed and 

described in Table 3-3. 

Table 3-3 Python modules used during this thesis 

Module Description 
Numpy v.1.17.2 Used to create efficient arrays (vectors) for 

linear algebra. 
Scipy v.1.3.1 Used for particular statistical hypothesis 

tests (e.g., t-test) 
Sci-kit learn v.0.21.3 Used for text preprocessing, one-hot 

encoding, and various natural language 
machine learning techniques 

Pandas v.1.0.1 Used for efficient representation of tables 
and analysis of tables 

Requests v.2.22.0 Used to make http requests to access data 
from webservers 

BeautifulSoup v.4.8.2 Used to search through hypertext markup 
language (HTML) files 

Plotly v.4.7.1 Use to create visualisations 
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Preamble 

In this chapter, I present a published manuscript which looks at the growth of public health graduates 

in Australia since 2001. This paper also examines the change in demographic composition of students, 

and the courses they have been studied. The paper concludes by exploring the implications of these 

findings on course delivery, course structure, and the relationship with the public health workforce. 

Analytical objectives addressed in this chapter: 

B1 How many people graduate with public health qualifications in Australia? 

B2 What has been the trend in number of graduates with public health degrees? 

B3 Who are the people who graduate from public health degrees in Australia, and how has this 

changed over time?  
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Manuscript 

4.1 Abstract 

Objectives: To describe the numbers of degree completions, variety of available courses, and 

demographics of students who study public health in Australia. 

Methods: We utilised national completions data from higher education universities between 2001 and 

2018, and analysed data for students who had completed degrees labelled as public health at the 

Bachelor’s and Master’s by Coursework level. 

Results: There have been 21,000 Master’s by Coursework public health graduates since 2001, and 

15,770 public health Bachelor’s degrees. Nearly two thirds of all students study in a ‘broad’ degree, 

such as a Bachelor of Health Science or Master of Public Health. There has been a substantial increase 

in international students and a decreasing proportion of Indigenous students over this time. 

Conclusions: Given the growth of graduates with public health degrees, there should be an increased 

focus on relevant job availability, as supply may be outpacing demand. 

Implications for public health: We note three potential issues with public health education and 

practice in Australia. Firstly, there may be an oversupply of graduates relative to opportunities. 

Secondly, there may be inconsistencies in standards between public health courses. Thirdly, curricula 

may not be suited to students who now study public health, compared with earlier years. 
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4.2 Introduction 

People who work in public health are essential to the maintenance and promotion of health, yet 

despite this, their numbers and their education pathways remain incompletely understood. Given the 

growing public recognition of the role public health plays in pandemic responses, it is more important 

than ever to understand the supply of public health workers. 

There is no perfect approach to forecasting the supply of the public health workers and this is due to 

lack of consensus on who this workforce should include. One approach is to count the completions of 

public health degrees and use this information to make inferences about the supply of persons who 

will perform public health services in the future. Research examining public health degree conferrals 

has been undertaken in North America recently,1–5 but in Australia there is a paucity of such research. 

The most comprehensive work in Australia was a national survey completed in the early 1990s,6 

finding 42 postgraduate public health completions in 1988 and 189 completions in 1993. This research 

was extended in the Public Health Education and Research Program Review (PHERP review)7 in 2005, 

finding a total of 4,183 Master of Public Health (MPH) completions between 1987 and 2003. 

Presumably much has changed in since then, and these changes are of interest to public health 

educators, and those responsible for employing people with public health educations. 

It is not only the numbers of graduates, but also the types of courses considered to be public health 

which are important to understand. The flagship public health degree is the MPH, but it is by no means 

the only degree available, with more degrees available at the undergraduate level, and through more 

specialised course offerings. There are potential issues associated with the increased expansion of 

public health education, such as the delineation between undergraduate and postgraduate offerings, 

and the relationship between courses offered and the job market. For example, recent Australian 

research examined job advertisements for public health jobs,8 and whilst it showed that a public health 

qualification was the most required qualification, very few employers specified which level of 

qualification (e.g., undergraduate of postgraduate) they considered essential. Furthermore, due to the 

broad nature of public health, many Australian courses are classified as public health, leading to a 

heterogeneous set of degree offerings. For example, the Commonwealth Register of Institutions and 

Courses for Overseas Students (CRICOS) lists 119 registered Master’s by Coursework courses as ‘public 

health’ in Australia, and a further 60 for Bachelor’s degrees, which is nearly as many course offerings 

as there were public health students in 1993. Therefore, it is important to consider what degrees are 

now considered public health, and how many students are enrolled in them, to highlight potential 

issues of quality and consistency of education. 
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It is also important to understand the students who study public health. As has been discussed in other 

areas,9 the group who specialise in a field will ultimately shape the field. In public health, the student 

body will eventually play a role in determining public health policies, which will affect all Australians. 

Of particular importance in Australia are the proportion of Indigenous students and the proportion of 

international students. In 2005, the federal government of Australia released the PHERP review7 which 

followed a period of investment in public health education and training. Included in The Review were 

recommendations about addressing gaps and priorities in public health education. Among these was 

the recommendation that ‘…universities seek to actively recruit Indigenous Australians’ into MPH 

courses. Whether or not the proportion of Indigenous Australians has increased during this time has 

not been formally examined. Secondly, the proportion of international students in Australian 

universities has increased over the past twenty years, from 22% of all degree completions in 2001, to 

37% by 2018.10 Understanding how the share of international students in public health is changing 

may help guide decisions on curriculum development, as they may wish to learn skills that can be 

implemented in their country of origin. 

We developed three research aims related to numbers of students, courses of study, and composition 

of students in public health who completed Bachelor’s or Master’s by coursework study in Australia. 

Firstly, we aimed to describe the number of public health degree completions over time. Secondly, we 

aimed to describe the types of courses which are classified as public health and examine the 

proportion of students enrolled in these. Thirdly, we aimed to describe the composition of students 

studying public health degrees, in terms of the proportion of Indigenous students, the proportion of 

international students, and other available demographics. 

4.3 Methods 

4.3.1 Numbers of degree completions 

To present numbers of degree completions, we used national completions data from 2001-2018. 

These data are collected from statistical or business units in each higher education institution in 

Australia. These units collect data relating to the number of enrolments, commencements, and 

graduations of their students, as well as demographic data. Datasets are sent to the Department of 

Education, Skills and Employment where they are collated and published in reports, and serve as input 

to online data repositories, such as the Higher Education Data Cube – uCube.10  

We defined a completion as a person who had completed a Master’s by Coursework or Bachelor’s 

degree when the field of education code was labelled as ‘public health’.  
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4.3.2 Courses classified as public health 

Labelling a course as ‘public health’ is a decision made by administrators at each higher education 

institution. Along with this label, we had access to the name of the course and institution providing it 

and were, thus, able to categorise these courses according to the information. We chose to categorise 

courses according to the Australian Classification of Education (ASCED) field codes, in order to provide 

more granular information about which courses in Australia are labelled as public health. ASCED codes 

are the Australian Bureau of Statistics’ classification system of higher education fields which classifies 

courses by a hierarchical coding system. For example: 06 is health, 0613 is public health, and 061303 

is Environmental health. Using these codes, we mapped the course name to the most specific ASCED 

code given the information. For example, a Master of Epidemiology which was previously labelled as 

‘public health’ was mapped to 061311, corresponding to ‘Epidemiology’ in the ASCED codes. We 

combined this mapping with the proportion of students enrolled to give a sense of which courses 

labelled public health were most common. Student completions data did not contain course names 

and thus we were unable to conduct the same analysis for completions. 

4.3.3 Composition of students 

The composition of graduates was tabulated by using national completions data. We collected 

information regarding sex, international status, Indigenous status, disability status and socioeconomic 

status (SES). When considering international students and Indigenous students, we compared rates in 

public health completions with rates of completions for any health completion using the uCube 

database.  

All data analysis was done in a Jupyter Lab environment using Python 3.7.4. Numerical packages used 

for analysis were Pandas and Numpy, and Plotly was used for generating plots. 

4.4 Results 

4.4.1 Numbers of degree completions 

Table 4-1 presents the numbers of completions of students in 2018. In 2018, there were 2,023 

completions of students in Master’s by Coursework public health degrees, representing a 4-fold 

increase since 2001, when 510 graduates completed study (see Figure 4-1 for a plot of completions 

over time). There were 21,367 students who completed a Master’s by Coursework public health 

degree over this period, with an average annual growth-rate of 8.4%. As shown in Figure 4-1, the 

proportion of public health completions out of all health degree completions has not changed 

substantially.
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Table 4-1 Location, number, and composition of public health degree completions in 2018 

 CATEGORY BACHELOR'S MASTER'S BY 
COURSEWORK 

COMPLETIONS IN 2018 (N) Australia 1428 2023 
 New South Wales 248 845 
 Victoria 561 477 
 Queensland 166 331 
 Western Australia 274 187 
 South Australia 115 91 
 Australian Capital 

Territory 
22 28 

 Multiple States / 
Territories 

21 26 

 Northern Territory 13 21 
 Tasmania 8 17 
COMPOSITION OF 
STUDENTS IN 2018 (%) 

Female (%) 69.8 72.8 

 Overseas (%) 11.76 33.6 
 Indigenous (%) 2.03 0.98 
 Have a disability 

(%) 
5.32 5.73 

 LOW SES (%) 14.7 4.7 
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In 2018, there were 1,428 completions of Bachelor’s degrees in public health, representing a near 3-

fold increase since 2001, when 532 graduates completed study. The total number of graduates over 

this period was 15,770, representing an average annual growth rate of 6%. During this time, Bachelor’s 

public health degrees have consistently represented 3-4% of all Bachelor’s health degrees.  

Figure 4-1 illustrates the number of completions of Bachelor’s and Master’s degrees by location. For 

Master’s degrees in Public Health, the majority of completions are in institutions in NSW, followed by 

Queensland and Victoria. Comparatively, the majority of Bachelor’s public health degrees are 

completed in Victoria and Western Australia, followed by South Australia. There were few completions 

by institutions in the Northern Territory, Australian Capital Territory or Tasmania for either Master’s 

or Bachelor’s courses. 
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Figure 4-1 Number of completions of Bachelor's and Master's public health degrees from 2001–2018. Dotted line represents the proportion of these degrees out of all health degrees for the 
same year 
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4.4.2 Courses classified as public health 

Table 4-2 presents the most specific ASCED codes which could be inferred given the information we 

had available. For Bachelor’s level degrees, the majority of enrolments (67.8%) can only be classified 

as a ‘health’ course (e.g., Bachelor of Health, Bachelor of Health Science). The second and third most 

common classifications are for public health degrees (12%) and occupational health and safety 

degrees (7.4%). For Master’s by coursework degrees, the majority of enrolments (63.9%) were for 

public health degrees, such as the MPH and the Master of International Public Health. Other common 

classifications included ‘business and management’ e.g., the Master of Health Services Management 

(7.3%), occupational health and safety (7.3%) and medical studies e.g., the Doctor of Medicine (4.1%). 
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Table 4-2 Most specific classification of courses which were labelled as public health courses 

Course 
Level 

ASCED 
Code 

Course Classification % of 
enrolments 

Ba
ch

el
or

's
 c

ou
rs

es
 

01 Natural and Physical Sciences 1.7% 
06 Health 67.8% 
0613 Public Health 12.0% 
061301 Occupational Health and Safety 7.4% 
061303 Environmental Health <1% 
061305 Indigenous Health 1.1% 
061307 Health Promotion 5.6% 
061309 Community Health 1.9% 
061311 Epidemiology <1% 
061399 Public Health NEC <1% 
09 Society and Culture 0.0% 
0903 Studies in Human Society <1% 
0905 Human Welfare Studies and Services <1% 
NA Not Classifiable <1% 

M
as

te
r'

s 
co

ur
se

s 

01 Natural and Physical Sciences <1% 
0101 Mathematical Sciences 1.3% 
06 Health 2.4% 
0601 Medical Studies 4.1% 
0603 Nursing <1% 
0605 Pharmacy <1% 
0611 Veterinary Studies <1% 
0613 Public Health 63.9% 
061301 Occupational Health and Safety 6.2% 
061303 Environmental Health <1% 
061305 Indigenous Health <1% 
061307 Health Promotion 2.8% 
061309 Community Health <1% 
061311 Epidemiology 2.9% 
061399 Public Health NEC 1.2% 
08 Management and Commerce 0.0% 
0803 Business and Management 7.3% 
09 Society and Culture 0.0% 
0901 Political Science and Policy Studies 1.1% 
0903 Studies in Human Society <1% 
0905 Human Welfare Studies and Services 2.5% 
0907 Behavioural Science <1% 
0913 Librarianship, Information Management and Curatorial 

Studies 
<1% 
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0919 Economics and Econometrics <1% 
NA Not Classifiable <1% 
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4.4.3 Composition of graduates 

Table 4-1 also includes the composition of graduates for the latest year available for each statistic 

(which is 2018 for most statistics), and Figure 4-2 plots how composition has changed over time by 

degree level for overseas status and Indigenous status. For Master’s by Coursework graduates, most 

were female (73%) which is similar to all health degrees (70% in 2018). One-third of graduates had 

international status, an increase from 19% and nearly double the proportion in all health degrees (18% 

in 2018). One percent of graduates were Indigenous and 3% of graduates reported having a disability.  

For Bachelor’s graduates, seventy percent were female, which was similar to all health degrees (75%). 

Twelve percent were overseas graduates, a four-fold increase since 2001 and was the same proportion 

as all health degrees in 2018 (11.9%). Two percent were Indigenous, which has stayed constant over 

time. Finally, 3% reported having a disability, with no discernible trend over time. 

4.5 Discussion 

4.5.1 Numbers of degree completions 

We presented national data on the number of completions for public health degrees in Master’s by 

Coursework and Bachelor’s degrees in Australia from 2001 to 2018. This is the first presentation of 

this information since 2003, providing 18 years of completions data and delineating between 

Bachelor’s and Master’s completions. Since 2001, completions have increased 3.5-fold for Master’s by 

Coursework courses and 2.2-fold for Bachelor’s courses. One clear difference between findings in the 

United States and findings in Australia is that the number of completions in Australia for Bachelor and 

Master’s degrees were nearly identical in 2001 but have grown apart. This is the opposite in the United 

States, with Master’s degrees in public health being more common initially2-4 but undergraduate 

public health degrees increasing in popularity. Leider states that Bachelor’s degrees may soon 

overtake Master’s degrees in popularity, whereas in Australia, that seems unlikely to happen based 

on recent trends. Public health in Australia is in line with more general trends in higher education, 

with postgraduate coursework enrolments doubling in the past thirty years, and doubling as a share 

of total enrolments, from 11 to 22 percent.11  

The number of completions is important to consider in its own right. In Australia, increased numbers 

of public health completions correspond well to increased completions in health degrees overall. 

However, different degrees have different labour markets, and demand for their skills. A previous 

study of job demand for public health in Australia work showed that demand had grown by between 

14% and 60% between 2003 and 2018.8 This is far less than the growth of degree completions in the 

same time frame, with growth in completions over this time being 2- to 3-fold higher than job 
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advertisement growth. Further research to examine the relationship between labour supply and 

demand could elucidate this potential issue. 

4.5.2 Courses classified as public health 

To our knowledge, we are the first group in Australia to categorise and enumerate the variety of 

courses which are labelled by administrators as ‘public health’ courses. These results are more 

heterogeneous than might have been expected: where one might have been expecting strictly 

conventional public health degrees (e.g., MPH, epidemiology etc.), a great variety of courses have 

been labelled as public health, some of which may be disagreeable on face value. This itself is an 

important finding: public health is hard to define. Research which compared the units available, 

duration and cost of these courses would refine our knowledge of these differences. 

The other important finding is the continued popularity of the MPH. On one hand, the fact that nearly 

two-thirds of Master’s by Coursework students study in the MPH or a similar degree may not be 

surprising. The MPH carries international recognition and provides a broad overview of public health 

knowledge. However, given the development of more specialised courses such as a Master of 

Epidemiology, Biostatistics or Health Economics, it would be worthwhile researching the motivation 

of students who study MPH degrees. In the PHERP review,7 students were asked about their 

motivation for enrolling in an MPH degree, and 30% stated their main reason was to acquire 

knowledge and skills, and 15% stated their main reason was to change career. The literature 

concerning why students enrol in MPH degrees is scarce. For example, Zweigenthal et al., interviewed 

South African physicians who have enrolled in an MPH, finding skills acquisition and career change to 

be common considerations.12 However, given ambiguities between the purpose of undergraduate and 

postgraduate public health courses,13 student motivations should be better understood, and their 

motivations should be in line with the purposes of the courses, which may be to broaden knowledge, 

or to prepare students for a profession. This is especially important given that students may have no 

clinical background, and therefore may have different expectations and desires than students who do. 

4.5.3 Composition of students 

In 2005, the PHERP review made a recommendation to actively recruit Indigenous students into MPH 

courses.7 However, the proportion of Indigenous students in public health since 2005 has declined, 

whilst increasing in other health degrees. The PHERP review suggested several reasons for a low 

participation rate, including lack of Indigenous content in curriculum and lack of support for 

Indigenous graduates, and there has been some notable work in this area, including the development 

of curriculum frameworks for Aboriginal and Torres Strait Islander public health education.14 However, 
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a recent review of Australian public health degrees suggest Indigenous health competencies are not 

always covered.15 Future research should identify how much of this decreased participation is 

attributable to barriers in course curriculae, structure and delivery. 

The second trend is the large increase in Master’s public health international students, while other 

health degrees have increased much less over the same period. This is more difficult to interpret on 

its own. It may be a positive finding, showing that Australia is a regional hub for public health 

education. However, it may represent something more artefactual, such as a common degree for 

overseas clinicians before their registrations are approved. A greater understanding of the motivations 

and outcomes of overseas students relative to domestic students is warranted given the substantial 

rise in overseas participation rates, as this may impact what curricula is developed and how it is 

delivered. 

4.5.4 Limitations 

Our research is subject to limitations which warrant discussion. Most importantly, the number of 

completions of public health degrees is affected by which courses are considered to be in the public 

health field. As shown in our results, there is variation in what is considered part of this field, and thus, 

the amount of completions (in particular for Bachelor’s degrees) should be considered an estimate of 

the upper limit of completions. Related to this is the use of national enrolments data to classify courses 

labelled as public health. It would have been desirable to use the course names for completed degrees, 

but these data were not available. Thus, the proportion of students in different course categories may 

be inaccurate due to different rates of attrition for different courses. Finally, there are other public 

health degree levels in Australia beyond Bachelor’s and Master’s by Coursework, ranging from 

Associate’s to Doctoral studies. We were unable to access data to explore these courses in depth, but 

their growth or decline should be examined in future research. 

4.5.5 Conclusions 

Since 2001 there has been a substantial increase in the number of public health degree completions 

in Australia. Whilst there are a variety of courses which deliver public health education, two-thirds of 

students are enrolled in a handful of these, including a broad health Bachelor’s degree, and the MPH 

degree. Over this time, there has been a decline in the proportion of Indigenous students in public 

health, and an increase in the proportion of overseas students, both of which are uncharacteristic of 

broader trends in health degrees in Australia.  

These findings highlight three potential issues in public health education. Firstly, Australia may be 

graduating too many public health students relative to opportunities. Secondly, Australia may not 
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have consistency in the delivery of public health education across all courses which are labelled public 

health. Thirdly, owing to changes in student composition, curricula may need to be revised to ensure 

student expectations are being met. Further research should investigate the relationship between 

degree completions and the job market, student motivations for studying public health degrees, with 

emphasis on Indigenous and overseas students. 
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4.7 Supplementary Material 

 

Figure 4-2 Proportion of Indigenous and Overseas students over time 
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Figure 4-3 Completions by location. 



102 
 

 DEMAND FOR PUBLIC HEALTH WORK 

Preamble 103 

Peer-reviewed research paper 104 

Manuscript 105 

Abstract 105 

Introduction 106 

Methods 107 

Results 109 

Discussion 118 

References 123 

Supplementary Material 125 

Peer-reviewed research paper 128 

Manuscript 129 

Abstract 129 

Introduction 130 

Methods 131 

Results 133 

Discussion 141 

References 144 

Supplementary Material 146 

  



103 
 

Preamble 

This chapter presents two published manuscripts which look at the demand for public health work. 

The first manuscript investigates the demand for public health work during 2018 in Australia and 

compares findings with similar research from 2003 in Australia. The second manuscript explores the 

impact which COVID-19 had on the demand for public health work in the first months of the pandemic 

in 2020.  

Analytical objectives addressed in this chapter: 

C1 How much public health work is demanded in Australia? 

C2 What has been the trend in the volume of public health work demanded in Australia? 

C3 What type of public health occupations are being demanded, and who employs public health 

occupations? 

C4 Do public health occupations require public health degrees? 

C5 During a public health event, who is demanded?   
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 Peer-reviewed research paper 

Title Public health job advertisements in Australia and New Zealand: a 
changing landscape 

Authors Rory D Watts 
Devin C Bowles 
Colleen Fisher 
Ian W Li 

Contribution 80% 
Status Published 
Reference Watts RD, Bowles DC, Fisher C, Li IW. Public health job advertisements 

in Australia and New Zealand: a changing landscape. Australian and New 
Zealand Journal of Public Health. 2019;43(6):522–8. 
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Manuscript 

5.1 Abstract 

Objective: To describe available public health jobs in Australia and New Zealand by comparing recent 

job advertisements. 

Methods: We screened vacancies from fourteen online job boards for public health jobs in late 2018. 

Data collected included information on job titles, sector, contract tenure, location and salary. We 

compared our findings with findings from a previous job advertisements study from 2005. 

Results: We found 333 public health job advertisements in Australia and New Zealand. Common roles 

included project officers, researchers and managers. Nearly 40% of jobs asked for a ‘tertiary’ degree, 

with an additional 20% requiring a PhD degree. A qualification in public health was considered 

essential in 13% of job advertisements. Median annual salary range was $95,000 - $111,365. 

Conclusions: There is not one specific public health job. Instead, such jobs are diverse in role, sector, 

qualification level required, and in the salary they confer.  

Implications for Public Health: There is a demand for skilled workers to perform increasingly complex 

public health functions, but this may eventually be outpaced by graduate supply. Furthermore, while 

salaries are considerable, long-term positions are not, and this has implications for the sustainability 

of the public health workforce. 
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5.2 Introduction 

Many workforces can benefit from planning. Clear delineation of the workforce, such as through 

accreditation or well circumscribed duties, facilitates such planning. Workforces which are less clearly 

defined may be more difficult to plan for, and the public health workforce is one such example.1  

The public health workforce can be defined as "people whose primary function is the protection 

[promotion and/or restoration] of the collective health of whole or specific populations (as distinct 

from activities directed to the care of individuals)".1 This definition is broad and identifying the supply 

of, and demand for this workforce is difficult: for non-clinical roles in Australia there are many 

pathways to enter such roles, there are no mandatory certifications or registrations, and there are 

many functions that the workforce perform. This impedes and complicates workforce planning 

activities.  

One way to assess demand for the workforce is through assessment of job advertisements and in 

public health these have proved a versatile data source, providing information about what employers 

are seeking,2 how many positions are advertised over time,3 and what duties the workforce can be 

expected to perform.4,5 In Australia, Rotem et al.4 characterised 404 public health advertisements 

collected in June-July 2003. They found advertisements for a heterogeneous workforce, consisting of 

officers, managers, clinicians and others, who would work mainly in government positions. Rotem et 

al. strongly recommended that their study be repeated so that variations in recruitment (such as 

position, sector and salary) could be identified, however no further studies have done so. Our study 

builds on the solid base provided by Rotem et al. adding breadth in terms of job boards used, and 

depth in terms of the level of associations made (e.g., qualifications by job sector). We also wished to 

provide research for the New Zealand public health workforce, which could be strengthened by 

observations in the future. 

The aim of this research was to describe and compare recently advertised public health jobs in 

Australia and New Zealand. In particular, we wished to answer the following research questions: 

1. What jobs are in demand, in which locations, and by whom? 

2. What is required of applicants to get these jobs? 

3. How much are people paid to do these jobs? 
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5.3 Methods 

5.3.1 Definition of a public health job 

We aimed to capture job advertisements which were public health jobs, rather than job opportunities 

for graduates of public health. Similarly to Rotem et al., we defined public health practitioners as 

people who were ‘engaged in activities related to the protection (promotion and/or restoring) of the 

collective health of whole or specific populations (as distinct from activities directed to the care of 

individuals)’.4 We also wished for this set of jobs to be unlikely to be double counted by other 

researchers of other workforces if they had access to the same data. Therefore, jobs which had clinical 

duties, or roles which were not traditionally “public health” were only included if the reviewer felt the 

role, duty and program area were ‘more public health than not’, which was guided by a published 

taxonomy of the public health workforce.6 Job advertisements were excluded if they were volunteer 

positions, internships, cadetships, or generic listings for a recruitment pool. 

5.3.2 Job advertisement boards 

We searched for job advertisements using fourteen online advertisement boards from Australia and 

New Zealand. These consisted of commercial job boards (e.g., SEEK), federal and state government 

boards, and job boards of professional bodies (e.g. the Australian Dental Association). Our search 

strategies are available in supporting information online. Although each website was idiosyncratic in 

terms of design, we had two approaches for searches: where it was practical to do so, all jobs were 

searched, regardless of category. Where it was not practical to do so (e.g., seek.com.au has 150,000+ 

current advertisements) we conducted three searches: a search using relevant keywords (e.g. “public 

health”, “epidemiology”, etc.); a random sample of 100 jobs in 'all listings'; and a random sample of 

100 jobs in a ‘healthcare’ category. Random samples were taken to find relevant jobs which had not 

been captured by our original search strategy and modify keywords accordingly to enhance the search 

strategy. If jobs entries were found to be overlapping, they were reduced to one entry. 

5.3.3 Data extraction, cleaning, analysis 

Included advertisements had the following data extracted: Date advertised, advertiser, location, 

annual salary, job title, job type (e.g., full-time, part-time), contract term (e.g. ongoing, fixed-term), 

contract length in months, position(s) reporting to, direct report(s). Essential qualifications were 

defined as any tertiary or professional accreditation listed by advertisers as necessary in order to apply 

for the position. Variables were saved in a database and a copy of the job advertisement (either an 

.html, or a .pdf / .doc when available) was saved. When available, full job descriptions (job 

advertisements are often abridged and accompanied by a full description) were also used. Job titles 
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were trimmed and saved as three variables: hierarchical classifiers (e.g., junior, senior, associate), title 

(e.g. officer, manager), and original text. 

Data cleaning and analysis was performed using the programming language Python version 3.7.3, 

which was adapted for numerical analyses using open-source packages. Counts, rates, means and 

medians were estimated for the variables of interest. The code used is available in the online 

supporting information. 

5.3.4 Modelling total annual job advertisements 

We developed a simple model to estimate the yearly job advertisements in Australia for 2018 and 

2003 (the year Rotem et al. collected their data). This involved calculating the average monthly volume 

of advertisements and extrapolating this to their respective calendar year. For 2018, only 1/3rd of job 

advertisements included dates for when the job was posted, and 78% of these were posted in October. 

We assumed that advertisements without dates were similar to this subset, and therefore 78% of all 

collected jobs were assumed to be posted in October.  For 2003, we used the collected amount of 

advertisements (n=404) as the estimate for June and July of 2003 (the months jobs were collected in). 

To estimate other calendar months, we adjusted these estimates by the rate of change of job 

advertisements using monthly figures for Australian job advertisement volumes.7 We also conducted 

sensitivity analysis, based on the assumption that we did not capture all jobs posted in early October 

2018 (advertisements are commonly advertised for a month but some jobs will have been taken down 

before we searched them). We tested this assumption by only using the job advertisements for the 

last full week in October and multiplying this by the amount of weeks in October. 

5.3.5 Additional data sources and classifications 

For additional comparisons, we used the following resources. New Zealand annual salaries were 

converted to AUD2018 using the spot exchange rate from XE.com in October 2018, at a rate of 

AUD0.92.8 We used population statistics from the Australian Bureau of Statistics (ABS) - Demographic 

Statistics, March 2018,9 and the 2018 Subnational Population Estimates for New Zealand.10 

Remoteness categories were obtained for Australia from ABS - Remoteness Structures 2016,11 and 

from the Stats New Zealand Geographic Data Service 2018 - Urban Rural Classification.12 For classifying 

job sectors, we labelled all university positions as 'tertiary', and labelled other advertisers using 

information provided by the Australian Business Register,13 New Zealand Business Number Registry,14 

Australia Charities and Not-for-profits Commission Register,15 and advertiser websites. If a job 

advertisement was posted by a recruitment agency, they were classified as 'recruiter'. 
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5.4 Results 

5.4.1 What jobs are advertised, where and by whom? 

We collected 333 public health job advertisements from fourteen job boards with advertisements 

collected in October and November 2018, the majority of which were found on SEEK Australia and 

SEEK New Zealand (n = 235). Public Health jobs gathered from SEEK Australia and SEEK New Zealand 

represented 1.38% and 1.58% of ‘Healthcare & Medical’ jobs on these websites respectively (0.12% 

and 0.09% of all jobs on these websites).  

Table 5-1 lists the common characteristics of public health jobs and data by location can be found in 

online supporting information. There were more job advertisements in Australia compared with New 

Zealand (n=290 and n=43 respectively) and per capita (11.60 and 8.97 per million persons 

respectively). In Australia, the most job advertisements were in New South Wales (n=91), followed by 

Victoria (n=72). When considered per capita, Northern Territory and the Australian Capital Territory 

had the most job advertisements (n=72.96 and n=45.32 per million persons respectively). In New 

Zealand, Wellington and Auckland regions had the most job advertisements (n=10 and n=8 

respectively), whereas Nelson and Northland had the most jobs per capita (57.80 and 33.50 per million 

persons respectively). Public Health jobs tended to be centralised, with 74% of Australian job 

advertisements in Major Cities, and 56% of New Zealand job advertisements in Major Urban Areas. 
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Table 5-1 Descriptive characteristics of public health job advertisements identified (n = 333) 

Characteristics Count % 
Country 

  

     Australia 290 87% 
     New Zealand 43 13% 
Job Title 

  

     Officer 71 21% 
     Researcher 55 17% 
     Manager 26 8% 
     Nurse 24 7% 
     Environmental Health Officer 20 6% 
     Lecturer 20 6% 
     Other 117 35% 
Job Type 

  

     Full-time 271 81% 
     Part-time 56 17% 
     Casual 7 2% 
Contract Type 

  

     Fixed-Term 142 61% 
     Ongoing 87 39% 
Job Sector 

  

     Government - State 114 34% 
     Tertiary 74 22% 
     Not-for-profit 66 20% 
     Government - Local 22 7% 
     Private 18 5% 
     Government - Federal 14 4% 
     Recruiter Advertised 14 4% 
Proportion of Fixed Term Contracts by Job Sector 

  

     Not-for-profit - 92% 
     Government - Local - 88% 
     Tertiary - 70% 
     Government - Federal - 50% 
     Government - State - 39% 
     Private - 25% 
Degree Level Considered Essential 

  

     Tertiary 98 39% 
     PhD 54 22% 
     Professional registration 51 20% 
     Postgraduate 14 6% 
     Vocational certificate 14 6% 
     Undergraduate/Bachelor's 10 4% 
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     Master's 10 4% 
Common Fields Considered Essential 

  

     Public Health 42 13% 
     Nursing 35 11% 
     Epidemiology 30 9% 
     Statistics 29 9% 
     Medicine 29 9% 
     Health Economics / Economics 28 8% 
     Science 25 8% 
     Allied Health 25 8% 
     Health Promotion 24 7% 
     A degree considered 'relevant' 67 20% 
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Of advertised job titles, officers (e.g., project officer, policy officer) were the most common (n=71, 

21%). These were most common for areas such as alcohol and other drugs, chronic diseases, health 

promotion and Indigenous health. Jobs for researchers (e.g., research fellow and postdoctoral fellow) 

were also common (n=55, 17%) and tended to work in cancer, maternal and child health, chronic 

disease, and alcohol and other drugs. Other relatively common job positions were for managers (n=26, 

8%), nurses (n=24, 7%), environmental health officers (n=20, 6%) and lecturers (n=20, 6%). Advertised 

positions commonly reported to managers (n=50, 52%) and directors (n=10, 10%), many of which were 

also identifiable public health positions (n=26, 27%) or potentially public health positions (n=27, 28%). 

Very few advertised positions had direct reports listed (n=7), and the amount of direct reports ranged 

from one to seven. Advertised positions which had direct reports listed a qualification as essential in 

four of seven. Of these, two required a professional registration and two required a ‘tertiary’ degree 

(not further specified).  

Jobs were most commonly advertised for State / Regional government (n=114, 34%), followed by the 

tertiary sector (n=74, 22%).  There were few jobs posted for the private sector (n=18, 5%). The majority 

of all jobs were full-time (81%), and 62% of positions were on fixed-term contracts, with the median 

and modal contract length lasting 12 months. The not-for-profit sector had the highest proportion of 

fixed-term contracts (92%), followed by Local Government (88%) whereas State/Regional Government 

and Private sectors offered the highest proportion of permanent positions (62% and 75% permanent 

respectively). 

5.4.2 What is required by applicants to get these jobs? 

There were several levels of qualification which were mentioned in job advertisements as essential 

criteria: vocational certification (e.g., TAFE certificate IV), a tertiary degree (not further specified by 

the advertisers), undergraduate/Bachelor’s, postgraduate (not further specified), Master’s, PhD, and 

a professional registration (e.g., a health practitioner registration). An unspecified ‘tertiary 

qualification’ was the most common essential level (n=98), followed by a PhD (n=55), and a 

professional registration (n=51). Few advertisements explicitly asked for Master’s or ‘postgraduate’ 

degrees (n=10 & 14 respectively). 

There were a total of 154 unique fields listed as essential, with advertisers listing up to ten fields per 

job advertisement. The most common fields required were in public health (n=42), nursing (n=35), 

epidemiology (n=30) and statistics (including subfields e.g., biostatistics and medical statistics, n=29). 

There were also common associations between level of degree, job sector and position advertised, 

which are presented in Figure 5-1.
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Figure 5-1 Relationship between degree and occupations. Sankey diagram illustrating the relationship between advertised jobs’ degree level (left bands), sector (centre bands) and role 
(right bands). Width of bands represents job volume. 

 



114 
 

For advertisements listing public health as an essential criteria, no job advertisement listed public 

health as the only essential field, but listed it alongside related fields such as health promotion or 

epidemiology. Over half of these advertisements required a nonspecific ‘tertiary’ degree, while both 

nonspecific ‘postgraduate’, MPH and PhD degrees were required in seven advertisements each. Only 

two job advertisements specified an undergraduate public health degree. Officers, researchers and 

coordinators were most commonly advertised jobs for public health degrees, with representation 

across most sectors, especially in the not-for-profit and tertiary sectors. A figure illustrating the 

relationship between qualification and role for these advertisements can be found in online 

supporting information. 

We also compared our main findings regarding qualifications with the findings of Rotem et al. and 

these are displayed in online supporting information along with other comparisons with their work. 

Over time, PhD degrees have become more frequently required, whereas all other degrees have 

decreased and professional registrations have remained unchanged. We found fewer job 

advertisements requiring fields in management, social work, and health, a similar amount of jobs 

requiring degrees in nursing and education, and more jobs requiring health economics, 

pharmacy/pharmacology, epidemiology, statistics, allied health, sciences, health promotion and 

public health.  

5.4.3 How much are people paid to do these jobs? 

Annual salaries were advertised in ranges. The median lower and upper ranges that were quoted in 

advertisements for full-time positions were $95,000 and $111,365 respectively (AUD2018). Table 5-2 

and the following results refer to median lower range salaries, as we believe many candidates, 

especially those being promoted or entering the sector, would start at the lower range. New Zealand 

public health jobs advertised a slightly higher median salary than Australian jobs ($97,385 and $95,000 

respectively). Advertised median salary was highest in the Federal Government ($100,502) followed 

by the Tertiary sector ($95,461). The lowest advertised salaries were Local Government ($74,076) and 

Private ($70,000) although we note the very limited sample size for the Private sector where salary 

information was available (n = 3). Higher degrees were associated with higher salaries, with jobs 

requiring a vocational certificate (e.g., TAFE) advertising a median salary of $59,494 compared with 

jobs requiring a PhD advertising a median salary of $98,099. However, this was not the case for 

advertisements which specified for undergraduate or Master’s positions ($111,790 for undergraduate, 

$77,551 for Master’s), but we note the small sample size (n=1 and 3 for undergraduate and Master’s 

respectively) here too. Many fields were associated with high advertised salaries, such as business, 

health services, nursing, economics and statistics (median salaries above $98,000). Health promotion, 
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environmental health, and Aboriginal primary health care requirements advertised the lowest salaries 

(median salaries below $70,000) while public health qualifications were relatively well remunerated, 

with a median annual salary listing of $92,465.
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Table 5-2 Median advertised full-time annual salary and range . Advertised salaries are presented in ranges ($X - $Y), 
and the column ‘Median Salary’ presents the median estimate of the lower bound (i.e., median of $X) in AUD2018. The 
‘Range’ column presents minimum and maximum lower bounds (i.e., min {$X} and max {$X}). Number of advertised 
salary ranges is presented in column ‘N’. 

Parameter N Median Salary 
($) 

Range (Min – Max) 

Country    

  Australia 154 95,000 52,874 175,070 

  New Zealand 9 97,385 69,920 122,930 

Job sector     

  Government - Federal 11 100,502 65,563 106,029 

  Tertiary 58 95,461 65,021 175,070 

  Government - State 62 95,426 52,874 146,469 

  Not-for-profit 17 84,150 58,002 100,000 

  Government - Local 10 74,076 57,662 99,624 

  Private 3 70,000 69,920 108,044 

Degree level     

  Vocational certificate 9 59,494 52,898 108,044 

  Tertiary (raw response) 38 73,412 58,002 124,277 

    Undergraduate 1 111,790 111,790 111,790 

    Master’s 3 77,551 65,021 95,426 

    Postgraduate 6 88,713 65,021 103,000 

    PhD 39 98,099 66,283 175,070 

  Professional registration 16 94,055 69,920 136,151 

Degree field     

  Business/Management 1 108,044 108,044 108,044 

  Health services 4 105,796 68,616 175,070 

  Nursing 11 99,390 69,920 124,277 

  Health economics /   
Economics 

15 98,775 73,824 110,961 

  Statistics 19 98,775 66,283 110,962 

  Health informatics 5 95,434 95,434 110,962 

  Health 8 95,426 60,942 110,961 

  Medicine 13 95,000 70,000 136,151 

  Epidemiology 17 93,985 65,021 110,962 

  Public health 18 92,465 58,002 136,946 
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  Allied health 15 82,050 58,002 124,277 

  Science 11 73,824 69,155 108,044 

  Social/Behavioural/Political 
science 

11 73,824 60,942 105,000 

  Pharmacy/Pharmacology 6 73,000 70,000 73,000 

  Health Promotion 7 68,616 57,662 95,426 

  Environmental health 7 65,894 60,942 104,227 

  Aboriginal primary care 7 59,494 52,898 68,683 
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5.4.4 Modelled total annual job advertisements 

In 2018, we found 82 advertisements in October from a total of 104 advertisements which posted 

dates in October or later (78.85%). Therefore, assuming that advertisements without dates were 

similar, there would be 229 advertisements posted in October in Australia, and 2,751 jobs in 2018 

when applying the changing rate of job volume per month. In 2003, the total estimated job volume 

was 2,419, an increase in 14% over this time. Sensitivity analysis provided a much larger estimate for 

2018 job advertisements. Assuming all weeks in October had the same volume of jobs as the final full 

week in October, there would have been 321 jobs advertised in October, and 3,863 in 2018, an 

increase of 60%. 

5.5 Discussion 

5.5.1 What jobs are advertised, where and by whom? 

We collected 333 advertisements for public health jobs, which were mostly advertised in October 

2018. Despite several differences in methods (Rotem et al. looked mainly in newspapers, looked for a 

longer time period, and looked only in Australia), some conclusions are similar to Rotem et al.4: the 

landscape of the workforce is heterogeneous, requiring various roles and qualifications, which is what 

we would expect from a public health workforce.  

We should expect the public health workforce to be responsive to priority areas, national or local, and 

this appears to be true to some extent. For example, we found numerous officer and researcher 

positions focussed on alcohol and other drugs (11 and 18% of these jobs respectively), which was an 

increase from findings in Rotem et al. (6%). This increase may be due to prioritisation in this area 

including the establishment of the Australian National Advisory Council on Alcohol and Other Drugs 

(ANACAD) in 2014,16 the Drug and Alcohol program, National Drug Initiatives (e.g., Ice) and the 

National Drug Policy in New Zealand (2007-2012 & 2015-2020).17 Priority areas may influence job 

advertisements through grants, calls for research, or by influencing advertising of specific positions 

e.g., research officers in a disease area. Indeed, some of the advertised positions are from 

Commonwealth Government established research centres, which address particular priority areas. 

Beyond these observations, it is difficult to assess whether public health job advertisements are 

responsive to priority areas for two reasons. Firstly, job advertisements are more dispersed than in 

2003, with greater representation of jobs outside government. Secondly, there is no comprehensive 

and current listing of public health priority areas in Australia. In New Zealand, two National health 

targets relate to public health (“increased immunisation” and “better help for smokers to quit”),18 but 

both countries could benefit from an explicit national priorities list to influence demand.  
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It is also important to consider whether the amount of jobs we found and modelled is appropriate. 

We found an increase of between 14% and 60% in the amount of public health jobs between 2003 

and 2018. In the same period however, job advertisements in general have increased by 100%,7 all 

student enrolments have increased by 60-70% and students enrolled in health degrees have increased 

by 150% (these are similar for both undergraduate and postgraduate degrees).19 If we assume that 

public health degrees have had a similar increase (we note public health graduates in the US have 

increased by 300% since 1992)20 then it would appear that in the future  not all graduates will be able 

to find a public health job if they wish to do so. 

5.5.2 What is required of applicants to get these jobs? 

Qualifications and fields sought have changed substantially since 2003. Firstly, it appears that it is 

more common for advertisers to explicitly acknowledge 'public health' as an essential qualification 

than it was fifteen years ago (a 2.3-fold increase), which gives some evidence to coordination between 

public health education and job markets. However, this amount is only 13%, implying that demand for 

public health jobs is placed on other qualifications. To this end, the importance of public health 

education (or on-the-job training) in other fields should be emphasised, as graduates from these fields 

may take up many public health jobs. This sentiment is echoed in prominent Australian21 and United 

States22 reviews, emphasising an understanding of the ecological model of health. Another 

observation is the change in level of public health degree demanded. Nearly half of all advertisers 

requested a nonspecific tertiary public health degree, with only two advertisers specifying an 

undergraduate public health degree. This may reflect an uncertainty on the part of employers about 

differences between the skills obtained in undergraduate and postgraduate public health degrees, 

which may in turn reflect a lack of clear distinction between what is taught in, and what is expected 

of students of undergraduate and Master level public health degrees. 

It is also worth noting the increased requirement for PhD degrees (a ten-fold increase since 2003), 

which can be partly, but not fully explained by the increase in jobs advertised in the tertiary sector 

(three- to four-fold since 2003). This increase may reflect the changes in complexity of work being 

done, where the PhD is a signal of technical competency (indeed, many job descriptions refer to 

handling of large datasets, and complex analyses). If such a shift is occurring, there may be scope for 

non-PhD level degrees to increase focus on these skills and associated knowledge, enhancing 

graduates’ ability to meet employer demands. 



120 
 

5.5.3 How much are people paid to do these jobs? 

We found that median salary (when only considering Australian advertisements for comparison) has 

increased substantially. Rotem et al. found a median annual salary of $56,600, whereas we found a 

median salary which ranged between $95,000 and $111,365. If we take the lower estimate, there is a 

nominal increase of almost $40,000, which implies a real increase of approximately $20,000 since 

2003. While Australian and New Zealand salaries were similar (their median salaries differing by 

$2,000), obtaining a larger sample would enable us to make more granular comparisons.  

Whilst this increase is substantial, we must also consider this as a trade-off with a high rate of fixed-

term contracts, which has inverted since 2003 (62% permanent/not-stated in 2003 compared with 

62% fixed-term in 2018). Australia has the third highest rate of non-standard employment (over 40% 

of total employment being non-standard) in OECD countries, over half of which relates to temporary 

contracts.23 Public health job advertisements are substantially higher than this rate, which may be due 

to the shift away from government positions to not-for-profit and tertiary sectors, both of which have 

very high rates of fixed term contracts (92% and 70% respectively). This may also show that funding is 

primarily obtained for projects with a fixed-timeframe, deliverables and staffing requirements. These 

observations have implications for the sustainability of the public health workforce; both high salaries 

and non-standard employment affect job satisfaction, but in opposite directions. In the United States, 

nearly half the governmental public health workforce are considering leaving in the next five years, 

over half of which are leaving for reasons other than retirement,24 and further research in Australia 

and New Zealand may help establish whether this is also the case. 

5.5.4 Limitations 

There are two key limitations to our work: the definition we have used to capture 'public health jobs' 

and the timeframe we used. Definitional issues regarding the public health workforce and their lack 

of professional identity are common and unavoidable given the breadth of roles and work performed 

in this area.25 However, we used the same definition as Rotem et al. and implemented checks and 

balances (e.g., random sampling strategy on websites, a broad set of job boards) to minimise missing 

searches. Our timeframe was short, and this may have led to omissions in temporal patterns in job 

advertisements. Difficulty arises in continual collection of online job advertisements, due to the high 

volume, rate of false positives (a search of “public health manager” yielded thousands of results, some 

for “refrigerator mechanic” or “personal trainer” and many more which were irrelevant) and the lack 

of archiving. One way to circumvent this would be to train a supervised machine learning algorithm to 

automatically flag advertisements with a high likelihood of being in public health. This may prove 

fruitful for both future researchers and graduates looking for public health jobs. In the future, it may 
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also be useful to search jobs by degree (e.g., “Master of Public Health”), although we note the limited 

ways this can be used (e.g., searching “MPH” also brings up non-public health acronyms too). 

It is also worth mentioning our observations with advertisements from New Zealand. Firstly, the 

brevity of the time frame used led to much smaller number of advertisements (n=43) when compared 

to Australia. We suggest that a longer period be adopted in future research to capture a greater 

number of job listings. To our knowledge, this is the first study to characterise public health jobs in 

New Zealand, and one of very few job advertisement studies more broadly.26 Compared with Australia, 

data collection has more potential difficulties as jobs are advertised for each district health board, 

which are numerous and unique. We simplified this by the use of an aggregator website 

(kiwihealthjobs.net). Although we validated the presence of public health job advertisements on this 

website with two district health boards, there may have been jobs missing from others. For future 

research, we would encourage a longer collection period for jobs, utilising several job boards such as 

SEEK and district health boards.  

Finally, job advertisements are not clear windows into workforce activities, or the persons performing 

them. Job advertisements are spaces where employers compete to attract the best applicants, and 

accuracy may be substituted with hyperbole or buzzwords.27 It was for this reason that we avoided 

analysing information about competencies and job duties. Simply put, the content was too 

heterogeneous and vague to be informative. This is not common practice however: Rotem et al. found 

commonalities in competencies expressed, such as “communication skills” and “interpersonal activity 

capabilities”.4 Similarly, a content analysis of public health management positions found a high listing 

of competencies relating to communication, leadership, management, and coordination.28 We did not 

think that our current study would have been enriched by such an analysis. However, we do believe 

there would be value in observing trends in competencies listed for individual employers (e.g., a state 

health department or a private firm) over time, as these changes may reflect true shifts in preferences 

at the level of the individual firm. 

5.5.5 Conclusions 

A job advertisement is not a job. There are likely to be substantial differences between what is listed, 

what is performed, and who performs it. As there is little information on demand for the public health 

workforce in Australia or New Zealand, observing job advertisements seems to be a pragmatic way of 

observing demand, and these observations are strengthened through regular review.  

Given our observations, there are some conclusions regarding workforce supply and demand which 

seem reasonable. There appears to be a mismatch between the rate of supply of public health jobs 

and graduates, which may lead to an oversupply of graduates to fill jobs in public health. However, 
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this does not appear to be the case yet, owing to the marked increase in advertised salaries for public 

health jobs. This increase may not be due to undersupply of workers, and so we must explain it in 

other terms, such as the increasing complexity of work demanded, increased educational demand on 

workers, and increased risk from temporary employment. 

  



123 
 

5.6 References 

1.  Beaglehole R. Challenging the public health workforce. Scand J Public Health. 2004 Aug 
1;32(4):241–2.  

2.  Dahal S, Sharma A, Zodpey S. Mapping of Public Health Jobs in India-Where Can the 
Public Health Graduates Be Employed? J Health Manag. 20(1):73–83.  

3.  Beck AJ, Boulton ML, Lemmings J, Clayton JL. Challenges to recruitment and retention of 
the state health department epidemiology workforce. Am J Prev Med. 2012 Jan;42(1):76–80.  

4.  Rotem A, Dewdney JC, Mallock NA, Jochelson TR. Public health job vacancies--who wants 
what, where? Aust Health Rev Publ Aust Hosp Assoc. 2005 May;29(2):226–34.  

5.  Frankenfeld CL. Trends in employer postings for epidemiology jobs: an analysis of 
PublicHealthJobs.net data from 2003 to 2016. Ann Epidemiol. 2017;27(9):553-557.e1.  

6.  Boulton ML, Beck AJ, Coronado F, Merrill JA, Friedman CP, Stamas GD, et al. Public 
Health Workforce Taxonomy. Am J Prev Med. 2014 Nov 1;47(5, Supplement 3):S314–23.  

7.  Australia Job Advertisements - 2018 [Internet]. New York: Trading Economics; 2018 
[cited 2018 Dec 17]. Available from: https://tradingeconomics.com/australia/job-
advertisements 

8.  Current and Historical Rate Tables [Internet]. Ontario: XE; 2018 [cited 2018 Nov 29]. 
Available from: https://www.xe.com/currencytables/?from=NZD&date=2018-10-01 

9.  Cat. no. 3101.0 - Australian Demographic Statistics, Mar 2018 [Internet]. Canberra: 
Australian Bureau of Statistics; 2018 [cited 2018 Nov 29]. Available from: 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/mf/3101.0 

10.  Subnational population estimates at 30 June 2018 (provisional) – CSV [Internet]. 
Wellington: Stats NZ; 2018 [cited 2018 Dec 14]. Available from: 
https://www.stats.govt.nz/large-datasets/csv-files-for-download/ 

11.  Cat. no. 1270.0.55.005 - Australian Statistical Geography Standard (ASGS): Volume 5 - 
Remoteness Structure, July 2016 [Internet]. Canberra: Australian Bureau of Statistics; 2018 
[cited 2018 Nov 29]. Available from: 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/1270.0.55.005July%202016?OpenD
ocument 

12.  Geographic Data Service [Internet]. Wellington: Stats NZ; 2018 [cited 2018 Nov 29]. 
Available from: https://datafinder.stats.govt.nz/?_ga=2.267270726.931780837.1542782504-
2054010607.1533284991 

13.  ABN Lookup [Internet]. Newcastle: Australian Business Register; 2018 [cited 2018 Nov 
29]. Available from: https://abr.business.gov.au/ 

14.  New Zealand Business Number [Internet]. Auckland: Ministry of Business, Innovation 
and Employment; 2018 [cited 2018 Nov 29]. Available from: https://www.nzbn.govt.nz/ 

15.  Search the ACNC Charity Register [Internet]. Melbourne: Australian Charities and Not-
for-profits Commission; 2018 [cited 2018 Nov 29]. Available from: 
https://www.acnc.gov.au/charity 

16.  Australian National Advisory Council on Alcohol and Other Drugs (ANACAD) [Internet]. 
Canberra: Department of Health; 2018 [cited 2018 Nov 29]. Available from: 
http://www.health.gov.au/internet/main/publishing.nsf/Content/anacad 



124 
 

17.  National Drug Policy 2015 to 2020 [Internet]. Wellington: Ministry of Health NZ; 2018 
[cited 2018 Dec 18]. Available from: https://www.health.govt.nz/publication/national-drug-
policy-2015-2020 

18.  Health targets [Internet]. Wellington: Ministry of Health NZ; 2018 [cited 2019 Feb 19]. 
Available from: https://www.health.govt.nz/new-zealand-health-system/health-targets 

19.  uCube - Higher Education Statistics [Internet]. Canberra: Department of Education and 
Training; 2018 [cited 2018 Dec 17]. Available from: 
http://highereducationstatistics.education.gov.au/Default.aspx 

20.  National Center for Education Statistics - Integrated Postsecondary Education Data 
System. [Internet]. Washington, D.C.: U.S. Department of Education; 2019 [Cited 2019 Jan 12]. 
Available from: https://nces.ed.gov/ipeds/datacenter/ 

21.  White KL. Australia’s Bicentennial Health Initiative: Independent review of research and 
educational requirements for public health and tropical health in Australia. The Australian 
Bicentennary 1788-1988; 1986 [cited 2019 Feb 19]. Available from: 
http://www.health.gov.au/internet/main/publishing.nsf/Content/C66647AAB9871405CA257
BF000209A71/$File/pherp-review-1986.pdf 

22.  Institute of Medicine (US) Committee on Educating Public Health Professionals for the 
21st Century. Who Will Keep the Public Healthy? Educating Public Health Professionals for the 
21st Century. Gebbie K, Rosenstock L, Hernandez LM, editors. Washington (DC): National 
Academies Press (US); 2003.  

23.  OECD. In It Together: Why Less Inequality Benefits All (Fig 4.1, Panel A). Paris: OECD 
Publishing; 2015. 

24.  Public health workforce interest and needs survey: Digital Appendix [Internet]. Virginia: 
Association of State and Territorial Health Officials; 2017. Available from: 
https://www.debeaumont.org/wp-content/uploads/2017-PH-WINS-Digital-Appendix.pdf 

25.  Bennett CM, Lilley K, Yeatman H, Parker E, Geelhoed E, Hanna EG, et al. Paving 
Pathways: shaping the Public Health workforce through tertiary education. Aust New Zealand 
Health Policy. 2010 Jan 3;7:2. 

26.  Ahsan K, Ho M, Khan S. Recruiting Project Managers: A Comparative Analysis of 
Competencies and Recruitment Signals From Job Advertisements. Proj Manag J. 2013;44(5):36–
54.  

27.  The Top 10 overused buzzwords in Job ads [Internet]. London: Adzuna; 2018 [cited 
2018 Nov 28]. Available from: https://www.adzuna.co.uk/blog/2012/04/26/the-top-10-
overused-buzzwords-in-job-ads/ 

28.  Meyer M. Qualifications and Competencies for Population Health Management Positions: 
A Content Analysis of Job Postings. Popul Health Manag. 2017 Dec;20(6):475–85. 



125 
 

5.7 Supplementary Material 

Parameter Count 

Advertisement 
per 1 million 
persons 

Country   
Australia 290 11.6 
New Zealand 43 8.97 

   
States (AU)   
New South Wales 91 11.44 
Victoria 72 11.2 
Queensland 52 10.42 
Western Australia 25 9.65 
Australian Capital 
Territory 19 45.32 
Northern Territory 18 72.96 
South Australia 10 5.77 
Tasmania 3 5.7 
Regions (NZ)   
Wellington 10 19.18 
Auckland 8 4.72 
Northland 6 33.5 
Nelson 3 57.8 
Canterbury 3 4.81 
Otago 3 13.09 
Waikato 2 4.27 
Manawatu-Wanganui 2 8.21 
Hawke's bay 2 12.06 
Bay of Plenty 2 6.54 
Marlborough 1 21.46 
Gisborne  1 20.37 
 

  
 Count (n) % 
Remoteness (AU)   
Major Cities 209 74% 
Inner Regional 24 9% 
Outer regional 23 8% 
Remote 16 6% 
Very Remote 10 4% 
Remoteness (NZ)   
Major Urban Area 14 56% 
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Large Urban Area 5 20% 
Medium Urban Area 3 12% 
Other Rural Area 2 8% 
Small Urban Area 1 4% 

Table 5-3 Advertisement counts by location 

Parameter Our Study 
Rotem et al. 
(2005) % Change 

Degree level N=227 N=404   
Doctorate 21% 2% 1035% 
Registration 23% 23% 99% 
Master of Public Health 3% 8% 39% 
Postgraduate (incl. Master's) 6% 20% 32% 
Undergraduate 4% 78% 4% 
Qualifications (for any degree) N=229 N=404   
Health Economics / Economics 10% 0% inf. 
Pharmacy / Pharmacology 4% 0.5% 792% 
Epidemiology 13% 2.2% 600% 
Statistics (incl. Biostatistics) 10% 2% 485% 
Allied Health 10% 2.0% 485% 
Sciences 10% 2.2% 460% 
Health Promotion 11% 3.2% 330% 
Public Health 19% 8% 231% 
Medicine 9% 4.7% 187% 
Health Information 2% 1.0% 176% 
Environmental Health 8% 5.7% 147% 
Nursing 15% 13.9% 111% 
Education 2% 2.7% 82% 
Social Science / Behavioural Science 8% 11.6% 68% 
Health Service Management 2% 3.5% 63% 
Health 8% 19% 42% 
Social Work 2% 4.2% 42% 
Business & Management 2% 6.7% 26% 

Table 5-4 Comparisons of Australian advertisements with Rotem et al. (2005) 
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Figure 5-2 Relationship between public health level of degree required, and advertised role. . Width of bands represent number of advertised roles. 
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Title Who comes when the world goes Code Blue? A novel method of 
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Contribution 80% 
Status Published 
Reference Watts RD, Bowles DC, Fisher C, Li IW. Who comes when the world goes 
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Manuscript 

5.8 Abstract 

Aim: To explore the health workforce responses to COVID-19. 

Design: Analysis of job advertisements. 

Methods: We collected advertisements for healthcare jobs which were caused by and in response to 

COVID-19 between 4 March - 17 April 2020 for the United States, Canada, United Kingdom, Australia 

and New Zealand. We collected information on the date of the advertisement, position advertised and 

location. We categorized job positions into three categories: frontline, coordination and decision-

support. 

Results: We found 952 job advertisements, 72% of which were from the United States. There was a 

lag period between reported COVID-19 confirmed cases and job advertisements by several weeks. 

Nurses were the most advertised position in every country. Frontline workers were substantially more 

demanded than coordination or decision-support roles. Job advertisements are a novel data source 

which leverage a readily available information about how workforces respond to a pandemic. The 

initial phases of the response emphasise the importance of frontline workers, especially nurses. 
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5.9 Introduction 

Public health crises have a disproportionate effect on frontline healthcare workers and in particular, 

nurses. Such crises not only affect healthcare workers in terms of workload and potential risks; they 

also exacerbate existing economic problems, where the distribution of limited workers has a drastic 

effect on the outcomes of patients. The COVID-19 crisis is no different and the allocation of workers 

in response to this crisis is critical. 

During such crises, efforts should be made to understand the responses of healthcare providers and 

healthcare systems. The reason for this is two-fold, as it allows unaffected countries to learn from 

countries who have already experienced the early phases of the crisis and it allows decision-makers 

to mitigate future crises by drawing from an evidence-base. Job advertisements are one such method 

which represents a readily accessible data source to explore the speed, magnitude and composition 

of pandemic responses. Despite this, analysis of job advertisements are under-used, relative to the 

benefit they can provide. 

5.9.1 Background 

COVID-19 has changed healthcare and society. By the end of June 2020 there were over 10 million 

confirmed cases and 500,000 deaths worldwide (Roser et al. 2020). The pandemic has drastically 

affected livelihoods, with economic slowdown and unemployment in many countries. At the centre of 

the crisis are healthcare workers and nurses in particular many of whom have increased workloads 

and increased working risks. Early research shows a relationship between COVID-19 work and stress, 

self-rated anxiety (Huang et al. 2020) and other mental health phenomena (Liu et al. 2020). With these 

findings is knowledge that this may only be the beginning of the crisis, with fears of a second wave in 

many countries, owing to the low rate of background immunity (City of Boston 2020; Ministry of 

Health, Spain 2020; New York State 2020; Public Health Agency of Sweden 2020; Public Health England 

2020; Wu et al. 2020) and the easing of restrictions. 

It is important to conduct research about the response to COVID-19 to mitigate the current pandemic 

and to prepare for similar events in the future. Pandemic preparedness literature tends to focus on 

evidence-based clinical decision making, but evidence-based decision making outside this area is less 

common. One aspect of pandemic preparedness that can be aided through evidence is workforce 

planning, especially for health workforces and frontline workers, such as nurses. One aspect of 

workforce research in this area is surge capacity and while surge capacity research is an important 

aspect of pandemic preparedness, such research is often focused on scenarios which are acute and 

localized (Einav et al. 2014; Traub, Bradt and Joseph 2007), neither of which are properties of COVID-

19. It is also beneficial for planners to observe how countries are responding at a systems level, 
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particularly among countries where intelligence sharing is well-established. The ‘Five Eyes’ countries 

of United States, United Kingdom, Canada, New Zealand and Australia are one such example.  

Job advertisements are one data source which has the potential to inform workforce planning for 

pandemic preparedness, as advertisements provide a sense of how health systems are responding to 

demand and how demand is changing. Moreover, during a pandemic, when more than one profession 

or set of skills is being demanded, job advertisements may also provide a useful point of analysis 

beyond what could be captured by the review of only one profession, such as doctors or nurses. Job 

advertisements as a data source are flexible and have previously been used to examine skills that are 

required of individuals (Bennett 2002), to examine trends in skills that are required in particular jobs 

(Todd, McKeen and Gallupe 1995) and to explore the demand for certain workforces over time (Watts 

et al. 2019). Using job advertisements to explore how workforces respond to a pandemic is novel and 

the use of readily accessible, time sensitive data, available in multiple countries, makes for a 

potentially rich contribution to workforce planning research, by providing a better understanding of 

workforce responses and health system stress. 

5.10 Methods 

5.10.1 Aims 

The aim of the study was to explore job advertisements for healthcare positions caused by and in 

response to COVID-19, in terms of the number and location of advertised jobs, numbers of advertised 

jobs relative to confirmed COVID-19 cases and positions advertised. 

5.10.2 Design 

We conducted an analysis of COVID-19 job advertisements, defining a 'COVID-19' job advertisement 

as an advertisement where the advertised position was caused by and in response to, SARS-COV-2. 

This means there was evidence that the job advertisement had arisen due to COVID-19 and the 

position was aiding the response to it. In addition to this, we only considered health jobs and jobs 

which were specifically supporting healthcare responses such as cleaners or administrators. 

5.10.3 Sample / Participants 

We collected job advertisements through the online job board Indeed between 4 March 2020 and 17 

April 2020. We selected Indeed as it has country specific websites for each of the Five Eyes countries 

and Indeed is commonly used in those countries. For example, New Zealand currently has 14,000 job 

advertisements on Indeed (2.8 per 1,000 persons) and the United States has 2.6m job advertisements 

(8 per 1,000 persons). 
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5.10.4 Data collection 

We searched for COVID-19 job advertisements by using the following search terms: 'COVID', 'corona' 

and 'pandemic'. Once we had collated these jobs, we filtered out false-positive results through a 

combination of keyword searches and manual identification (true-positive results were more likely to 

contain keywords such as emergency, response, COVID, urgent etc.). We did not consider job 

advertisements which were exclusively in a language other than English (there were three Canadian 

advertisements exclusively in French which were excluded).  

For job advertisements which fit our definition of a COVID-19 job, we collected the following data: 

title of position (e.g., “COVID-19 response urgent registered nurse”), job description, country and 

location advertised, the date the position was advertised and the date the information was collected. 

Locations of job advertisements were converted to geographic information through Google's 

GeoCoding API. In summary, the text description of a location (e.g., New York, NY) found in the job 

advertisement data was sent to Google, which processed the information and provided 

comprehensive, standardised information, including latitude, longitude, and names of administrative 

regions (e.g., states, provinces). 

The advertised positions (e.g., registered nurse, physical therapist) were categorised through iterative 

discussion with the research team. We categorised the advertised positions into roles (the above two 

examples would be categorised as ‘nursing’ and ‘allied health’ respectively) initially and categorised 

those roles into broad positions within the COVID-19 response: frontline, coordination, and decision 

support (the above two examples would both be examples of ‘frontline’ positions). The decision rules 

for categorisation are available in the Online Supplement. 

5.10.5 Ethical considerations 

As our data were freely available in the public domain and no identifying features were collected from 

the data, we did not require ethics approval. 

5.10.6 Data analysis 

Analysis was undertaken using Python version 3.7.4 in a Jupyter Lab environment. Handling of datasets 

was undertaken using Pandas and figures were generated using Plotly. 

5.10.7 Validity, reliability, and rigour 

We compared our findings at a country level against confirmed cases of COVID-19. For this, we used 

data published by Our World in Data (Roser et al. 2020), which publishes cases collected by the 

European Center for Disease Prevention and Control (European Centre for Disease Prevention and 
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Control 2020). For comparisons at the state level in the United States, we used data from the New 

York Times GitHub repository (New York Times 2020). This repository compiles time series data from 

state and local governments and health departments. For both data sources, we used confirmed cases, 

defined as individuals whose coronavirus infections were confirmed by laboratory test and reported 

by a federal, state, or local government agency. We chose to explore the state level response in the 

United States due to the large number of confirmed cases and job advertisements. 

5.11 Results 

Figure 5-3 presents the cumulative sum of job advertisements per country alongside the cumulative 

sum of confirmed cases of COVID-19 by date. Between 4 March 2020 - 17 April 2020, there were a 

total of 952 advertisements for COVID-19 jobs, 683 (72%) of which were from the United States, 157 

(16%) from the United Kingdom, 67 (7%) from Australia, 39 (4%) from Canada and 6 (<1%) from New 

Zealand. These figures corresponded to a rate 1.02 advertisements per 1,000 confirmed cases in the 

USA, 1.52 in the UK, 1.30 in Canada, 10.31 in Australia and 5.52 in New Zealand. 
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Figure 5-3 Cumulative jobs and confirmed cases by country 
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In all countries, there was a lag between the growth of COVID-19 cases and growth of job 

advertisements. The lag between the first confirmed COVID-19 case and COVID-19 job advertisement 

ranged from 21 days in New Zealand, to 43 days in the United States, with other countries having a 

similar lag to the United States. Furthermore, job advertisements in countries increased at a relatively 

consistent rate, with daily job postings becoming less frequent in April for Australia, Canada, and New 

Zealand. 

Figure 5-4 presents a series of heatmaps showing state level cases, advertisements, and 

advertisements per 1,000 cases as of 17 April 2020 for the United States. The state of New York had 

the highest number of cases and the highest number of job advertisements in total. There were also 

high total numbers of cases and advertisements in New Jersey, Massachusetts, Texas, and California. 

However, some states showed a much higher proportion of job advertisements relative to their 

reported cases (>10 job advertisements per 1,000 cases, where most states had 0.5-1.5 

advertisements per 1,000 cases) including Oregon, Alaska, Hawaii, and South Dakota.
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Figure 5-4 COVID-19 confirmed cases and job advertisements by State, United States of America 
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Table 5-5 presents descriptive statistics for the positions advertised for COVID-19. In their most 

aggregated form, 783 (86%) job advertisements were for frontline positions, 118 (12%) were for 

coordination positions and 14 (2%) were for decision support positions. For frontline positions, 293 

(37%) advertisements were nursing positions, 98 (13%) were allied health positions and 57 (7%) were 

positions for medical doctors. Coordination positions commonly related to emergency planning (n=50, 

45%) and public health positions (n=28, 25%). Decision support positions were mainly at universities, 

in positions including policy analysis, clinical trials, vaccine research or similar. 
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Table 5-5 Characteristics of advertised jobs . ⸸ refers to percentages of total jobs in respective country. 

Parameter Count (n) % of total 
Job Advertisements 952  
    United States 683 71.7 
    United Kingdom 157 16.5 
    Australia 67 7.0 
    Canada 39 4.1 
    New Zealand 6 <1% 
Advertised Position: Frontline Workers 783 82.2 
    Nurses 293 30.7 
        in United States 205 37.8† 
        in United Kingdom 38 26.6† 
        in Australia 37 58.7† 
        in Canada 12 46.2† 
        in New Zealand 1 20.0† 
    Allied Health 98 10.3 
    Doctors 57 6.0 
Advertised Positions: Coordination Roles 118 12.4 
    Emergency Planning 50 5.3 
    Public Health 28 3.0 
Advertised Positions: Decision Support 14 1.5 
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Figure 5-5 presents the proportions of job types by country. For each country, the most common 

position advertised was nurses (between 20% and 56% of all jobs) and frontline jobs were the most 

common advertised job category (between 78% and 100% of jobs). All advertised nursing jobs were 

frontline jobs. There were much smaller proportions of positions advertised for coordination or 

decision support roles (0% to 22% of jobs per country).
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Figure 5-5 Types of job by country 
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5.12 Discussion 

We explored COVID-19 healthcare jobs in the United States, Australia, Canada, New Zealand and the 

United Kingdom, in March and April 2020. These jobs, as per our definition, are healthcare jobs which 

have been caused by and are in response to, COVID-19. However it is expected that our findings are 

an underestimate, as similar positions may have been filled internally without advertisement, 

advertised outside Indeed, or existing positions may have been modified to compensate for additional 

tasks and duties. Therefore, our findings represent a subset of the workforce demand for COVID-19 

jobs.  

The dynamics of job advertisements warrant discussion, particularly the lag between cases and 

advertisements and the consistent increase in jobs over time. Firstly, the lag between the rise in cases 

of COVID-19 and the rise in job advertisements has multiple interpretations. Two likely interpretations 

are that existing personnel could handle the initial cases and that there was reluctance to advertise 

positions lest they were not needed. Another interpretation is that funding and approval for positions 

takes time, creating a delay between a surge in cases and a corresponding increase in advertisements. 

Secondly, a consistent increase in jobs is perhaps surprising given an exponential increase in confirmed 

cases, as a linear addition of frontline workers would soon be overwhelmed by cases. This may indicate 

that some hospital systems were yet to be overwhelmed, were internally reallocating workers, or were 

constrained by budgets. 

We found that US states differed in their rate of advertising COVID-19 related jobs. Whilst New York 

had the highest total number of cases and job advertisements, there were many states which had a 

much higher ratio of advertisements to cases. There are two reasons for this. Firstly, New York was 

one of the first states to report cases and, events in New York may have given other states good reason 

to prepare. Secondly, the virus has spread exponentially, and it is not clear that job advertisements 

could increase at the same rate, making any state with a large amount of cases have a much smaller 

ratio of advertisements to cases. Therefore, examining the ratio of advertisements to cases may only 

be sensible during the very early stages of a pandemic, or over a long enough time to capture 

corresponding job advertisement growth. 

We provided a sense of scale of the advertised demand for different workforces during the initial 

response of a pandemic. There is a large demand for frontline workers, a substantially smaller demand 

for coordination positions and a smaller demand still for decision support. This may be a 

methodological artefact, for instance if coordination or decision support positions are more commonly 

internally reallocated than frontline workers. However, this finding is also unsurprising. Both 

coordination and decision support activities enjoy economies of scale well above the activities of 
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frontline healthcare workers, especially during a pandemic with exponential spread. It will be useful 

to observe how demand for these workforces changes over time. For instance, one might expect a rise 

in the demand for researchers over time as more data becomes available. 

Our findings also highlight the importance and vulnerability of nurses during a pandemic. In the 

countries we examined, nurses were the most advertised position and this is not surprising, 

considering that key components of a public health response (screening, supportive therapy, health 

education) rely on nursing duties and expertise (Nayna Schwerdtle et al. n.d.). However, this implies 

that more nurses will bear greater risks of the pandemic and the anxieties which come with such risks 

if cases are not controlled (Shanafelt, Ripp and Trockel 2020). The nature of COVID-19 means that 

cases could overwhelm the supply of nurses and contingency plans should be considered. Initial 

suggestions have included expanding the pool of supply, such as students and retired nurses (Fraher 

et al. 2020) and might include the option to temporarily reallocate nurses across countries when 

overburdened. 

Our research has demonstrated how insight can be generated using job advertisements as a data 

source. Job advertisements are a readily accessible data source which can provide information on the 

speed, magnitude and composition of a pandemic response. Further research would be welcomed, 

particularly research about methods to efficiently extract and compare information from job 

descriptions. For instance, we note that the content from our collected job descriptions was fifty pages 

long, much of which is irrelevant to understanding the role, tasks and duties of the position. 

Comparing job descriptions may not currently be an effective use of time, but new methods to extract 

key information could make this less time intensive and more valuable. It is also important to 

acknowledge that job advertisements may not be filled. This means that inferences about the roles, 

tasks and duties assume that the position is filled and that the filled role does not deviate substantially 

from the description. Related to this, research which periodically looks for re-advertisements could be 

important, because researchers can ascertain a subset of positions which have not been filled which 

are highly demanded. 

5.12.1 Limitations 

We will not have captured all relevant job advertisements that fit our definition. Rather, we have 

captured a subset of the 'true-positive' job advertisements, where other true-positive job 

advertisements may have been found using other job boards. However, we chose to use Indeed due 

to its ubiquity in the countries of interest. This, however, does not imply that similar groups in different 

countries use Indeed for the same purposes. For future investigations which focus on one country, an 

ensemble of job boards should be used, minimising the omission of key results. Furthermore, we were 
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unable to identify 'false negatives', that is jobs which fit our definition but were not captured by our 

search criteria. This is because jobs may have been a response to COVID-19 but may not mention this 

clearly in the job advertisement. It is also important to mention that there is no way to capture roles 

which have been created internally in an organisation, but which were not advertised publicly. 

5.12.2 Conclusion 

To the best of our knowledge, this is the first instance of job advertisements being used to monitor 

the response of workforces to a pandemic. Advertisements are an undervalued resource which can 

allow planners to look between countries and workforces, all in a relatively short amount of time. 

In the context of COVID-19, we have shown that job advertisements can be useful in exploring how 

workforces respond to the initial stages of a public health crisis, in terms of who is required, in what 

proportion and where. In the initial phases of the pandemic, there is an increased demand for frontline 

healthcare workers and of all workers, nurses are the most in demand. Considering that nursing care 

provides limited economies of scale when faced with an exponentially increasing disease, 

consideration must be given to the welfare of nurses and to exploring options if demand exceeds 

supply. Future research should investigate how the dynamics of workforce demand change over the 

course of the pandemic, as well as the potential use of other information contained in job 

advertisements, such as descriptions of tasks and duties. 
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5.14 Supplementary Material 

Categorisation rules for classifying job advertisements 

Our categorisation rules involved converting the names of advertised positions into roles, and then 

roles into broad categories (Frontline, Decision Support, Coordination). 

We would recommend using this supplement to understand the categorisation process we used. 

However, we would not recommend implementing these rules in your own research, as the keywords 

listed, particularly for advertised positions were highly specific to our dataset. These keywords were 

a method to unambiguously categorise the positions we found and would likely produce errors if 

applied blindly to another dataset. 

5.14.1 Advertised positions -> Roles 

  'nurse': 'advanced practice', 'nursing', 'midwife', 'community response', 'nurses', 'nurse', 'rn', 

  'nursing assistant': 'medication aide', 'patient care technician', 'dialysis technician', 'medication 

technician', 'nursing support', 'nursing assistant', 'emergency triage', 'cna', 

  'doctor':  'locum', 'amsant', 'clinical director', 'gp', 'general practitioner', 'doctors', 'medicine', 'rmo', 

'doctor', 'medical officer', 'physician', 'medical student' 

  'allied health':  'social care roles', 'respiratory technician', 'dietary', 'counsellor', 'social care 

assessors', 'veterinarian', 'respiratory care', 'respiratory therapis', 'nutrition', 'therapist', 

'physiotherapist', 'paramedic', 'respiratory trainee', 'respiratory therapy', 'x-ray', 'phlebotomist', 

'phlebotomy', 'social workers', 'social work', 'imaging', 'radiographer', 'respiratory therapist', 'allied 

health', 'dietitian', 'pharmacy', 'pharmacist', 

  'Not Specified / Multiple Roles':  'trust grade', 'ray technologists', 'resident assessment', 'radiology 

technician', 'radiologic tech', 'patient care tech', 'patient care associate', 'case manager', 'isolation', 

'health recruitment', 'trainer consultant', 'general role', 'clinical professional', 'covid tech', 'surgical 

tech', 'emergency responder', 'emergency relief', 'emergency care', 'various healthcare', 'ward', 'x-

ray', 'critical care', 'itu staff', 'response team', 'er tech', 'pool', 'bank', 'clinical temporary', 'clinical 

professionals', 'health care technician', 'immediate hires', 'medical technician', 'behavioral health', 

'behavioural health', 'care aide', 'medical volunteer', 'general worker', 'care workers', 'medical 

assistant', 'monitor', 'medical provider', 'healthcare worker', 'support worker', 'caregiver', 'care 

assistant', 'caring partner', 'clinical support', 'community support', 'community', 

  'administration':  'secretary', 'coronavirus coordination', 'concierge', 'administrative', 'admin', 

'assistant', 'clerk',  
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  'support work':  'utility workers', 'shuttle driver', 'residential and supported living', 'receptionist', 

'non-clinical', 'mask assembly', 'mechanic', 'interpreter', 'emergency shelter', 'non-clinical', 'recovery 

shelter', 'cityclean', 'nutritional', 'transport', 'disinfection technician', 'environmental services aide', 

'dining', 'bank facilities management', 'web developer', 'accountant', 'food', 'domestic', 'porter', 

'housekeeper', 'chef', 'armed response', 'cleaners', 'cleaner', 'cook', 'security' 

  'non-specific phones/screening':  'test operative', 'remote emergency provider', 'drive thru', 'virtual 

covid', 'chat responder', 'screening', 'telephone', 'health advisor', 'screener', 'hotline', 'healthline', 

'111', 'call',  

  'laboratory science':  'scientist', 'lab', ‘medical technologist', 'laboratory', 'lab technician',   

  'coder/scribe': 'nhs it', 'medical writer', 'medical records', 'help desk', 'desktop', 'data validation', 

'coder', 'scribe', 

  'emergency planning':  'services coordinator', 'response director', 'hygiene manager', 'senior officer', 

'emergency planner', 'material coordinator', 'support specialist', 'direct support professional', 'site 

coordinators', 'information technology', 'military leaders', 'urgent support', 'supply', 'communications 

specialist', 'officers', 'inventory specialist', 'outpatient services', 'public assistance', 'resource 

coordinator', 'response coordinator', 'rapid response team', 'strategy officer', 'pandemic', 'logistics', 

'emergency management', 'emergency mgmt', 'emergency technician', 'emergency operations', 

'emergency preparedness', 'emergency specialist', 'emergency technician', 'emergency temporary',, 

  'public health':  'public safety officer', 'program officer', 'fema', 'ep coordinator', 'environmental', 

'case investigator', 'coronavirus response fellowship', 'hygienist', 'bio-safety', 'epidemiologist', 'project 

manager', 'public health', 'program coordinator', 'project officer', 'wash', 'epidemiology', 

'epidemiolgist', 'bio-safety', 

  'research':  'market research’, ‘editor', 'research fellow', 'policy analyst', 'digital marketing', 

'postgraduate', 'editor', 'molecular biology', 'gender equality expert', 'clinical research', 'disease 

research', 'vaccine', 

5.14.2 Roles -> Broad categories 

"Frontline": "nurse", "nursing assistant", "doctor", "allied health", 'Not Specified / 

Multiple Roles', "support work", "phones/screening", "laboratory science" 

"Coordination": "administration", "emergency planning", "public health", 

"Decision Support":  "research" 
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Preamble 

This chapter is the final empirical chapter of this thesis. It presents a submitted manuscript which looks 

at the occupational pathways of public health graduates, examining the types of occupations they 

have, and how well prepared the graduates feel for these occupations. This manuscript also makes 

the comparison between public health pathways, and pathways from other fields of higher education, 

like Business and Nursing, allowing us to place public health in a broader context of higher education. 

Analytical objectives addressed in this chapter: 

D1 What occupations do public health graduates have after graduating? 

D2 Do graduates feel well matched to their occupations, compared to other fields of study?  
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Manuscript 

6.1 Abstract 

It is not well understood whether public health graduates have a broad or narrow set of occupations 

after graduation, nor is it well known whether their education provides them with the relevant 

knowledge and skills to feel well matched to their occupations. This knowledge gap represents a 

potential loss of human capital, which could be directed to solving pressing problems. Therefore, we 

aimed to describe the common occupations of Australian public health graduates, describe the level 

of mismatch that graduates report, and compare this with other fields of study. We used eight years 

of national graduate survey data from the Graduate Destinations Survey, examining outcomes data 

from 8,900 public health graduates from four levels of education. Public health graduates have a large 

set of occupations after graduation, and this breadth is much more similar to business degrees than 

other health degrees. Furthermore, public health graduates tend to have average or lower-than-

average rates of mismatch. Finally, public health graduates are the least mismatched cohort for seven 

occupations, and this finding is fairly uncommon when compared to other fields. Therefore, despite 

having a broad set of occupations, graduates from public health tend to be well prepared for many of 

these. However, there is a trade-off between flexibility and certainty of occupational outcomes.    
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6.2 Introduction 

Fields of study may have a strong relationship with occupations. Strong relationships are common, 

and may be regulated, such as nursing, medicine, or psychology. Others are intended to be concordant 

e.g., physics majors are more likely to become physicists. Weak relationships are common too, but 

interpretation of these relationships is more difficult. One may perceive a weak relationship as a boon, 

where the student has such flexible skills that they are capable of work in many occupations and 

industries. On the other hand, a weak relationship may imply that students have been trained in a way 

which is not well recognized by any employer.  

Due to the COVID-19 pandemic, we have seen simultaneous calls to strengthen the 'public health 

workforce' and to increase funding into public health education[1], [2]. These calls are making two 

claims. The first claim is that we should bolster our workforce now, and strengthen it in the future, 

which is hard to rebut. The second claim is that public health education leads to public health 

occupations. However, the set of public health occupations which are needed are not often clearly 

articulated, and Australian data emphasizes a breadth of positions for graduates, many of which are 

outside the government. For example, Rotem et al. found that Master of Public Health (MPH) students 

between 1989 and 1993 had sixteen different occupational backgrounds (many clinical)[3], and only 

one in six students were looking for a different career. In 2014, Li and Awofeso found that public health 

postgraduates became managers, health professionals, science professionals, business professionals 

and many other occupations, and nearly half did not have occupations in the health sector[4]. In 2019, 

Watts et al. found that public health jobs advertisements are distributed among positions in all sectors 

of government, not-for-profit, academia, and the private sector, whilst also having a great deal of 

occupational variance[5]. This is not only the case in Australia, but in the United States as well. For 

example, Plepys et al. (2021) found that employed graduates entered health care, corporations, 

academia, government, non-profit all at similar rates, ranging from 27% in healthcare, to 12% in non-

profits.  

The existing literature suggests that occupational outcomes in public health are broad, and also 

suggests that the educational origins of public health workers are not solely from public health either. 

In Australia, Rotem et al. surveyed public health postgraduates who were performing public health 

functions, finding that only 14% of them had public health qualifications. This has been found in other 

countries too. For example, about 3% of the public health workforce in New Zealand have an MPH,[6] 

as do one third of workers in Switzerland,[7] and about half of public health workers in some 

governmental US agencies.[8] Therefore, one should not expect, a posteriori, that there is a clear, 

predictable policy outcome from strengthening public health education in Australia.  
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However, there are some good reasons to explore the relationship between people who receive public 

health education and their occupations. Firstly, much of the data from Australia is dated, and it is 

worth updating this knowledge. Secondly, we do not have a good sense of what occupations graduates 

actually have, whether these differ based on level of education, and whether graduates feel their 

education has prepared them well for these occupations. This knowledge is useful for students as 

knowledge of career paths can help a student invest their time and money wisely. Is a Master of Public 

Health more similar to a Nursing degree, with a clear set of occupational destinations? Or is it more 

similar to a Master of Business Administration, where graduates can apply their skills in a variety of 

domains? Should one expect a clear career path, a set of transferable skills, both, or neither? 

In this study, we sought to answer these questions by characterizing the relationship between public 

health education (at undergraduate and postgraduate levels) and occupations, by answering the 

following questions: 

1 What occupations do graduates have? 

a What are the most common occupations that graduates of public health have? 

b Is this set of occupations more or less heterogeneous than other fields of study (e.g., 

business, engineering, nursing)? 

2 Do graduates feel mismatched to their occupations? 

a To what occupations are graduates least mismatched?  

b What proportion of graduates are mismatched, and how does this compare to other fields 

of study? 

3 How well does public health education prepare graduates for their occupation? 

a Are there occupations where public health graduates have the lowest mismatch?  

b How do these findings compare to other fields of study? 

6.3 Methods 

6.3.1 Data sources 

To answer our research questions, we used cross-sectional graduate outcomes data from the 

Australian Graduate Destinations Survey (GDS) from 2008 to 2015[9]. The Graduate Destinations 

Survey (GDS) was a component of the Australian Graduate Survey, a national research project that 

collected data on the post-study activities of graduates. The sample population of the GDS was all 
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graduates who completed a qualification in an Australian university, who are surveyed between four 

to six months after graduation by their institution of graduation. 

6.3.2 Defining graduates and occupations 

We defined our study cohorts based on the field of education and the degree level of the graduates. 

The field of education was coded in the GDS using the Australian Standard Classification of Education 

ASCED[10], the Australian Bureau of Statistics’ classification system of higher education fields. The 

ASCED classifies courses by a hierarchical coding system. For example: the two-digit code 06 indicates 

health, the four-digit code 0613 indicates public health, and the most refined six-digit classification 

061303 is environmental health. Within the ASCED, we classified public health as either of the 

following codes: 61300 or 61399 which correspond to 'Public Health not elsewhere classified'. We 

chose not to include other classifications within public health (e.g., environmental health), as we were 

interested in capturing graduates from 'broad public health degrees', which were best represented by 

these two codes. We note that a previous Australian study found 64% of all postgraduate public health 

degrees were classified as 61300 or 61399, the majority of which were considered ‘broad public health 

degrees’ such as the Master of Public Health[11]. 

We were able to analyze data for four qualification levels of graduates, which were aggregated in the 

GDS as follows: Postgraduate Diploma or Certificate, ‘Bachelor's Degree’, Masters by Coursework, and 

PhD or Doctorate by Coursework. We excluded other levels (e.g., 'Master's by Research'), as there 

were very few graduates in this category relative to other levels. Note that ‘Bachelor’s Degree’ was 

aggregated in the GDS from the following levels: Bachelor (Pass) Degree, Bachelor (Honours) Degree, 

Undergraduate Diploma, and Graduate Entry Bachelor Degree. Bachelor (Pass) Degree accounted for 

the vast majority of Bachelor’s entries, with Bachelor (Honours), Undergraduate Diploma and 

Graduate Entry Bachelor Degree accounting for less than 8.5% of the cohort graduates (data not 

shown).  

Occupations were categorized in the GDS using the Australian and New Zealand Standard 

Classification of Occupations (ANZSCO)[12], as this is the coding scheme used by the GDS from 2008 

onward. The GDS also categorized industries using the Australian and New Zealand Standard Industrial 

Classification (ANZSIC)[13], and we used this when considering different industries which graduates 

may enter. Furthermore, we aggregated all medical, midwifery and nursing occupations into 

“Midwifery and Nursing Professionals” and “Medical Practitioners”, as we felt these more were suited 

to our research purposes than more disaggregated occupations (e.g., than considering psychiatrists 

and anaesthetists separately). 



155 
 

For some research questions, we categorised some occupations as 'clinical occupations'. This category 

was created using information provided by ANZSCO, which indicates "Registration or licensing is 

required." As broad public health degrees, such as the MPH, do not provide a pathway to clinical 

licensing, we assumed that graduates must have received prior training in that profession. For 

example, if an MPH graduate listed their occupation as Physiotherapy, we concluded that graduate 

must have previously studied physiotherapy. 

6.3.3 Comparing heterogeneity of occupations and industry 

Research question 1b involved comparing the heterogeneity of occupations and industries between 

graduates from different fields of study. To make this comparison, we used the Herfindahl-Hirschman 

Index (HHI)[14]. The HHI is a measure of the how distributed a group is amongst a set of states. In our 

case, the group refers to the graduates from a certain field (e.g., public health) and the set of states 

are the occupations or industries that graduates have. This is formally defined below: 

𝐻𝐻 =  �𝑠𝑠𝑖𝑖2
𝑁𝑁

𝑖𝑖=1

 

Where H is the HHI, and si is the proportion of group s in occupation i. For example, if all graduates 

from public health were distributed across two occupations equally: H = 0.52 +0.52 = 0.5. However, if 

90% of graduates entered one occupation, and 10% entered another: H = 0.92 + 0.12 = 0.82. Therefore, 

a higher HHI implies that more graduates are concentrated in fewer occupations. A lower HHI implies 

that the concentration of graduates is distributed more equally among the set of occupations. 

6.3.4 Quantifying mismatch 

From 2008 to 2015, the GDS captured information about the importance of study to graduates' 

occupation. The GDS asked three questions regarding mismatch: "How important is the qualification 

you have just completed to your employment in your main paid job?", "How important are the major 

fields of education you studied to your employment in your main paid job?", and "How important are 

the other skills and knowledge acquired during your course to your employment in your main paid 

job?" For each of these questions, graduates could give one of the five following answers: formal 

requirement, important, somewhat important, not important and "do not know". To answer research 

question 2, we classified an occupation as mismatched on the basis that a graduate answered either 

'not important' or 'do not know' to these questions. We assigned a 1 to these answers, and a 0 to any 

other answer. We also assigned a 0 for no answer, reducing bias of assigning mismatch in the cohort. 

We then calculated the proportion of students mismatched as the sum of these values over the 

number of graduates. For example, if 4 students answered 'do not know' or 'not important' out of 10, 
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then 0.4 or 40% were mismatched. Note, we considered each type of mismatch separately and 

represent them separately in our results sections. 

6.3.5 How well does a field of education prepare graduates for an occupation? 

In our third research question, we examined how well public health graduates were ‘prepared’ for 

their occupations. Here, we defined being ‘prepared’ by not being mismatched (as per the methods 

above). In order to quantify how well prepared graduates are, we performed the following steps. 

Firstly, we iterated through the occupations of public health graduates. For each occupation, we 

calculated the proportion of public health graduates who were mismatched to this occupation. Next, 

we iterated through all other fields of education. For each field of education, we calculated the 

proportion of graduates who were mismatched to this occupation. 

Using these data, we represent our findings in two ways. Firstly, we present a table showing the 

occupations where public health graduates had the lowest proportion of mismatched students. This 

table aggregates all levels of education. Aggregating all levels of education assumes that there is only 

one set of occupational categories which all graduates are prepared for. This is likely an underestimate 

of the actual number of occupational categories (e.g., a program officer might have different positions 

for undergraduate and postgraduates, which are both coded as “Project or Program Officer”). 

Secondly, we compare public health cohorts to all other cohorts with level of education disaggregated 

and represent this using a scatter plot. In this plot, each point represents a field of education, the X-

coordinate corresponds to the occupation HHI (as above), and the Y-coordinate corresponds to the 

number of occupations. Disaggregating by level of education assumes that there are four levels of 

occupational categories, one for each level of education. This is likely an overestimate of the number 

of occupational categories (e.g., it is unlikely that program officer positions are made distinct for 

Graduate Diploma, Master’s, Bachelor and PhD levels). We provided both sets of analyses as we felt 

both enable a better approximation of the actual number of occupational categories. 

6.3.6 Data analysis 

All data analysis was done in a Jupyter Lab environment using Python version 3.7.4. Numerical 

packages used for analysis were Pandas and Numpy, and Plotly was used for generating plots. 

6.4 Results 

6.4.1 Description of graduate cohorts 

Table 6-1 presents a description of the graduate cohorts that are considered throughout the rest of 

this analyses. The cohorts of public health graduates tend to be older and have a higher representation 
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of females and domestic students than students at the same level across all fields of education. In 

terms of employment statistics at the time of the survey, public health graduates had a lower 

unemployment rate, and tended to have a higher rate of full-time employment, except for graduates 

with a Bachelor’s degree and graduates with a PhD or Doctorate.
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Table 6-1 Description of public health graduate cohorts , compared with the same statistics when including all fields of 
education 

 Statistic Bachelor’s 
Degree 

Postgraduate 
Diploma or 
Certificate 

Master’s by 
Coursework 

PhD or 
Doctorate 

Pu
bl

ic
 h

ea
lt

h 
gr

ad
ua

te
s 

Count (n) 2,346 1,642 4,336 588 
Age (median) 23 36 33 40 
Female (%) 80 74 72 72 
Domestic 
Student (%) 

95 91 74 81 

Employed 
Full-time (%) 

42 61 56 62 

Employed 
Part-time (%) 

38 24 22 23 

Unemployed, 
seeking work 
(%) 

8 4 9 6 

Not in the 
labour force 
(%) 

11 10 13 9 

Al
l o

th
er

 g
ra

du
at

es
 

Count (n) 636,144 134,323 223,406 31,875 
Age (median) 23 33 29 35 
Female (%) 61 65 54 52 
Domestic 
Student (%) 

84 90 60 76 

Employed 
Full-time (%) 

46 60 53 63 

Employed 
Part-time (%) 

30 25 20 21 

Unemployed, 
seeking work 
(%) 

10 6 14 7 

Not in the 
labour force 
(%) 

14 9 13 9 
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6.4.2 1 - What occupations do graduates have? 

6.4.2.1 1a What are the most common occupations that graduates of public health have? 

Table 6-2 presents the ten most common occupations that graduates have at the time they were 

surveyed (approximately four to six months after graduation). For Postgraduate Certificate or Diploma 

graduates, or Master’s by Coursework graduates, the most common occupations were ‘midwifery and 

nursing professionals’, and ‘medical practitioners’. These were substantially more common than other 

occupations. For example, ‘midwifery and nursing professionals’ was ten times more common an 

occupation than ‘program or project administrator’ for Postgraduate Diploma and Certificates, and 

nearly 3 times more common for Master’s by Coursework, despite being the third most common 

occupation. For these postgraduate levels, non-clinical positions included ‘health promotion officer’, 

‘university lecturer’, ‘policy analyst’, ‘laboratory scientist’ and ‘health and welfare service managers’. 

The most common occupation for Bachelor’s graduates was ‘sales assistant’, and other common 

occupations included clinical degrees such as ‘physiotherapist’, ‘occupational therapist’ and 

‘podiatrist’. Non-clinical health occupations which were common included ‘health promotion officer’ 

and ‘program or project administrator’. 

Doctoral and PhD graduates commonly held non-clinical occupations including ‘university lecturer’, 

‘statistician’, ‘laboratory scientist’ and ‘health promotion officer’. The only clinical occupation which 

was commonly held by such graduates was ‘medical practitioner’.
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Table 6-2 Ten most common occupations for public health graduates by level of education. *nec, not elsewhere classified. 
**nfd, not further defined. 

Course level Occupation (%) 

Po
st

gr
ad

ua
te

 d
ip

lo
m

a 
or

 
ce

rt
ifi

ca
te

 

Midwifery and Nursing Professionals - 30.0% 
Medical Practitioners - 7.0% 
Program or Project Administrator - 3.0% 
Health Promotion Officer - 2.0% 
Intensive Care Ambulance Paramedic - 2.0% 
Occupational Therapist - 2.0% 
Occupational Health and Safety Adviser - 2.0% 
Physiotherapist - 2.0% 
Social Worker - 1.0% 
University Lecturer - 1.0% 

Ba
ch

el
or

‘
s 

D
eg

re
e 

Sales Assistant (General) - 11.0% 
Physiotherapist - 7.0% 
Occupational Therapist - 5.0% 
Health Promotion Officer - 3.0% 
Waiter - 3.0% 
Program or Project Administrator - 3.0% 
General Clerk - 3.0% 
Podiatrist - 2.0% 
Health Information Manager - 2.0% 
Occupational Health and Safety Adviser - 2.0% 

M
as

te
rs

 b
y 

Co
ur

se
w

or
k 

Medical Practitioners - 13.0% 
Midwifery and Nursing Professionals - 13.0% 
Program or Project Administrator - 5.0% 
Health Promotion Officer - 4.0% 
Professionals nfd - 3.0% 
Policy Analyst - 3.0% 
University Lecturer - 2.0% 
Health and Welfare Services Managers nec* - 2.0% 
Physiotherapist - 2.0% 
Medical Laboratory Scientist - 1.0% 

D
oc

to
ra

l d
eg

re
e 

or
 P

hD
 University Lecturer - 18.0% 

Professionals nfd - 12.0% 
Statistician - 6.0% 
Medical Practitioners - 4.0% 
Medical Laboratory Scientist - 3.0% 
Health Promotion Officer - 3.0% 
Health Professionals nfd** - 3.0% 
University Lecturers and Tutors nfd** - 3.0% 
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Program or Project Administrator - 3.0% 
University Tutor - 2.0% 
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6.4.2.2 Is this set of occupations more or less heterogeneous compared to other fields of study (e.g., business, 

engineering, humanities)? 

Figure 6-1 shows a scatter plot where each point represents the graduates from a field of study in 

higher education. The x-coordinate is the HHI for occupation, and the y-coordinate is the HHI for 

industry. Points which are closer to the bottom-left corner are fields where few graduates go into the 

same occupation and industry. Three of four public health levels (Bachelor’s degree, Postgraduate 

Diploma or Certificate, and Master’s by coursework) are very close to the bottom-left corner, as are 

many fields of study such as ‘Business and Management’ and ‘Visual Arts’. This indicates that public 

health graduates are not concentrated in any one occupation or industry. Compared with other health 

fields (the smaller red circles), this is uncommon; the majority of health fields have a high HHI in both 

industry and occupation at all levels of education. The only two exceptions to this are public health 

and complementary therapies. 

The one exception is the public health cohort from the PhD and Doctorate by coursework courses, 

which has an industry HHI closer to the median (the median industry HHI is substantially higher for 

this level overall), but a low occupational HHI compared with other fields. This implies that public 

health graduates with a PhD or Doctorate by coursework go into different occupations, despite 

entering similar industries.
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Figure 6-1 HHI showing concentration of occupation and industry by fields of education, by level of education. Higher 
values indicate that graduates from the field of education are more concentrated in fewer occupations/industries. Red 
circles indicate fields of study in health (e.g., nursing, medicine, public health). Large red circle indicates the HHI indices 
for the field of Public Health (ASCED codes 61300 and 61399). An interactive version with labelled fields of education can 
be found in the Supplementary Material. 
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6.4.3 Do graduates feel mismatched to their occupations? 

6.4.3.1 To what occupations are graduates least mismatched? 

Figure 6-2 shows scatter plots for public health graduates only, where each point represents an 

occupation and both axes represent a type of mismatch: mismatch to the field of education on the X-

axis, and mismatch to the qualification on the Y-axis. In the bottom-left corner of the plot are the 

occupations with the lowest proportion of mismatch. This area is where most occupations lie, with 

the exception of Bachelor’s graduates, where much of the volume is split between high and low 

mismatch areas (here, the occupations with high mismatch refer to non-health positions such as ‘sales 

assistant’ and ‘waiter’). 

For postgraduate certificates or diplomas and Master’s by Coursework graduates, the large blue circles 

refer to ‘midwifery and nursing professional’ and ‘medial practitioner’. For these clinical occupations, 

there is a higher level of mismatch than non-clinical occupations (e.g., ‘health promotion officer’) and 

non-health occupations (e.g. ‘policy analyst’). The majority of occupations held by PhD or Doctoral 

students had very low levels of mismatch. The three occupations with the largest mismatch were 

clinical occupations (‘midwifery and nursing professional’, ‘medical practitioner’ and ‘clinical 

psychologist’). 
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Figure 6-2 Proportion of public health graduates mismatched by occupation . Each circle represents a group of graduates 
in a specific occupation. X-axis is the proportion mismatched by field of education, Y-axis is the proportion mismatched by 
qualification. Radii of the circles represents the size of the graduate group with the occupation. Color of the circle 
represents one of three categories of occupation, with blue representing a clinical occupation, an orange representing a 
non-clinical health occupation, and green circles representing a non-health occupation. An interactive version with 
labelled fields of education can be found in the Supplementary Material. 

 



166 
 

6.4.3.2 What proportion of graduates are mismatched, and how does this compare to other fields of study? 

Figure 6-3 plots the proportions of mismatched graduates (X-axis) by type of mismatch (Y-axis), by 

field of study and level of education. These values are very closely correlated. Furthermore, the spread 

of the data is influenced by the level of education, with fields of education at the Bachelor’s level 

having the highest spread, and fields of education at the Doctoral/PhD level having the least spread. 

For all educational levels except PhD and Doctorate, the proportion of mismatch for public health 

graduates tends to be around the midpoint of the data. For PhD and Doctorate graduates, the 

proportion of mismatch is much closer to the lowest point for all types of mismatch. When examining 

health fields (the red circles), public health graduates tend to have a higher proportion of mismatch 

than other fields, such as nursing or medicine. 

Type of mismatch is highly correlated to other types of mismatch, but for all levels of education, 

cohorts report a lower level of skills mismatch than field or qualification mismatch. This is true of 

public health and in general. The inverse is true for qualification mismatch, which is higher on average 

for all levels of education, both for public health and other cohorts.
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Figure 6-3 The proportion of graduates mismatched by field of study , by mismatch type, by level of education. Large red 
circle indicates the field of study corresponding to public health (ASCED field codes 61300, 61399). An interactive version 
with labelled fields of education can be found in the Supplementary Material. 
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6.4.4 How well does public health prepare graduates for their occupation? 

6.4.4.1 Are there occupations where public health graduates have the lowest mismatch? 

Table 6-3 presents the occupations for which public health graduates (aggregated by course level) 

have the lowest proportion of mismatch, compared with all other fields of study. Overall, there were 

seven occupations where the public health cohort had the least mismatch of any field of education. 

These occupations included professional and managerial occupations, which ranged between 2% and 

7% of graduates reporting mismatch between their field of study and their occupation. These 

occupations included ‘primary health organisation manager’, and ‘health promotion officer’, as well 

as broader categorizations, such as ‘professionals nfd (not further defined)’ or ‘health and welfare 

services managers nec (not elsewhere classified)’.
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Table 6-3 Occupations for which public health graduates have the lowest proportion of mismatch , when compared to all 
other fields of study. *nfd, not further defined. **nec, not elsewhere classified. 

Occupation (ANZSCO Description) Proportion of cohort 
mismatched (public 
health) 

Proportion of 
cohort 
mismatched (all 
other fields) 

Primary Health Organisation Manager 0.02 0.08 
Health Promotion Officer 0.02 0.08 
Professionals nfd* 0.03 0.12 
Occupational and Environmental Health 
Professionals nfd* 

0.04 0.08 

Other Health Diagnostic and Promotion 
Professionals nfd* 

0.04 0.07 

Health and Welfare Services Managers nec** 0.04 0.11 
Health Diagnostic and Promotion 
Professionals nec** 

0.07 0.1 
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6.4.4.2 How does this compare to other fields of study? 

Figure 6-4 presents scatter plots which show how common it is to produce graduates who are the 

least mismatched to an occupation, relative to an HHI value for occupation. To explain this clearly, 

consider the large red circle in the plot for “PG Dip or Cert”. This red dot represents the graduates for 

public health at the level of Postgraduate Certificate or Diploma. The X-coordinate is the HHI for 

occupation, which we have seen before in Figure 6-1. The Y-coordinate is the value 23. This value 

means that public health graduates reported the lowest average mismatch for 23 occupations, relative 

to all other fields of education at that same level of education.  

For Postgraduate Diplomas or Certificates, and for Master’s by Coursework, public health graduates 

report the lowest average mismatch for 23 and 19 occupations, respectively. For Postgraduate 

Diplomas and Certificates, there are only three other fields of education which have higher values 

than this: Business and Management (117 occupations), Teacher Education (52 occupations) and Law 

(33 occupations). Comparatively, public health graduates from a Bachelor’s degree are least 

mismatched to a similar number of occupations as many other fields of study with a similar HHI (11 

occupations). PhD and Doctoral students report a relatively low number of least mismatched 

occupations (7). However, for HHI indices between 0 and 0.2, only seven other fields of study report 

a higher value than this.
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Figure 6-4 How well fields of education prepare their cohorts.  Each circle in these scatter plots represents the graduates 
from a field of study (e.g., public health). The X-coordinate is the HHI for occupation, as per Figure 6-1. The Y-coordinate 
is the number of occupations that had the smallest proportion of mismatch, when that field of study was compared to all 
other fields of study. HHI, Herfindahl-Hirschman Index. NB, points at (0,0) indicate comparisons where there were zero 
graduates in the cohort. An interactive version with coded fields of education can be found in the Supplementary Material 
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6.5 Discussion 

We used eight years of graduate survey data to better understand the relationship between public 

health graduates, and the occupations they have when they graduate. To our knowledge, this is the 

first study to assess whether public health graduates found occupations appropriate given their 

education. At present, if one searches for ‘public health career paths’, the information returned is 

typically information brochures from universities, explaining that students can go into a variety of 

occupations and industries and will list typical areas such as “occupational health and safety”, “health 

promotion”, “analyst”, “epidemiology” etc. Our findings reinforce this: graduates from public health 

go into a variety of occupations and industries, and common occupations include health promotion 

officers and project administrators.  

However, for graduates of public health, no occupation or industry is particularly common. Public 

health in this sense, is unlike vocational health degrees such as medicine or nursing, where the 

majority of graduates go into the same occupation and industry after graduation. Instead, the field of 

public health is more similar to business and management degrees and creative arts degrees in this 

respect. Therefore, saying that there are common occupations after studying public health is true, but 

misleading, as students may be assuming public health degrees give the same level of occupational 

certainty as medicine, nursing, or allied health. This is not the case.  

Despite public health graduates going into a variety of occupations, it appears that they find 

themselves well prepared for occupations. This is true in an absolute sense (on average, less than one 

in five graduates feels mismatched) and in a relative sense (public health cohorts report a level of 

mismatch similar to the average mismatch, or less than this). In this respect, public health is similar to 

business and management degrees, which seem to balance the trade-off between occupational 

variance and mismatch well. This seems a notable achievement and may reflect the choices in public 

health schools regarding a curriculum which is both relevant and broad. There are areas with greater 

mismatch, and this is useful for students to know. For example, there is a greater degree of mismatch 

in public health degrees at the Bachelor’s level than other levels. This may be expected, as 

undergraduates and postgraduates competing for the same well-matched positions should tend 

towards postgraduates being awarded the position ceteris paribus. Therefore, this may be appropriate 

if this is understood by both educators and students. 

Can we consider occupations with low mismatch as ‘public health occupations? There seem two good 

reasons to do so. Firstly, having few graduates who feel mismatched with an occupation, seems like a 

good indication that there is a relationship between what was taught, and what the person is now 

doing in that occupation. Considering the findings for high mismatch are intuitive (e.g., occupations 
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like ‘waiter’, ‘clerk’ and ‘sales assistant’ had a very high proportion of mismatched graduates), it seems 

sensible to assume the inverse is true too. Secondly, these results are concordant with previous 

findings. For example, some of the main job advertisement offerings for public health jobs in Watts et 

al. (2019) were project officers, health promotion jobs, policy analyst jobs, and clinical health jobs. 

These were all common jobs for public health graduates here, and this is additional evidence that 

these jobs should be considered to be performing public health functions. 

Another observation is the apparent dual audience of public health degrees: the clinical audience and 

the non-clinical audience, or more precisely, those who have clinical occupations after graduation, 

and those who do not. This is not a new phenomenon and has been noted in previous Australian 

research. Rotem et al. found about half of MPH students surveyed had a clinical background or clinical 

position[3]. However, our research highlights that those who have clinical occupations do not feel 

public health was as useful as those with non-clinical occupations, regardless of degree level. It is 

difficult to make a judgement about whether this is a serious issue or not, but it deserves more 

research. For example, consider a nurse who studied an MPH to signal to their employer that they 

wanted to advance their career. They may report that the field was not important for their occupation, 

but may still be grateful they studied the degree. Consider another example, where one doctor felt 

their degree was not important, another three regarded their degree as highly important, and use 

their knowledge every day for important decisions. Is this a trade-off that Schools of Public Health are 

happy to make? This evidence highlights a broader issue that may impact Schools of Public Health: 

students may have very different reasons for undertaking the same degree. Considering this, further 

research into student motivations may be particularly helpful. 

6.5.1.1 Limitations 

There are limitations to this work which warrant discussion. We were limited by using the ASCED 

classifications for fields of study. In some ways, this was advantageous, as it gave us a clear set of 

educational fields against which to compare our results, and many of these categories are intuitive 

e.g., Business and Management, or Nursing. However, the codes we used for public health do not 

necessarily only include broad public health degrees such as the Master of Public Health, and this is 

something to acknowledge. For example, many of the common occupations that Bachelor’s public 

health students held were clinical occupations, and this would have meant these students had studied 

another degree to obtain these occupations. These may be a case of misclassification, or a double-

degree, or that several students had studied a clinical degree only to study an undergraduate public 

health degree after this. This lack of clarity is added to by the fact that Bachelor’s level was aggregated 
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from four course levels, albeit Bachelors (Pass) Degree was the most common. These are important 

limitations in an otherwise robust, representative dataset of higher education graduations. 

Another important consideration is that we have only looked at people who are employed in 

occupations. In 2014, Li & Awofeso found that public health postgraduates had an unemployment rate 

of 5%[4], and unfortunately this looks to have increased, with our Master’s by Coursework cohort (a 

similar definition to Li & Awofeso’s cohort) having an unemployment rate of 9%. Public health is not 

unique in this regard, with unemployment rates increasing by 1.6 percentage points for all 

Postgraduate Diploma and Certificate graduates, up to 4.9 percentage points for all Master’s by 

Coursework graduates (source: GDS, data not shown). It is important to do further work into the 

drivers of employment outcomes for public health graduates, and what factors lead a graduate to 

having a mismatched occupation, or no occupation at all, and whether these drivers are unique to 

public health, or a function of a broader issue.  

We were also limited by the ANZSCO classification system, as many occupational categories of interest 

were only defined by exclusion, e.g., “professionals not further defined”. Furthermore, considering 

the tremendous effect that COVID-19 has had on the world, there has been renewed emphasis in 

tracking those who contribute to public health work. In order to better plan for this work in the future, 

we need to capture these data at a national level, and to do so requires having classifications which 

are commensurate with the work being done. For instance, it seems particularly important to 

understand the supply of graduates going into contact tracing occupations and epidemiology 

occupations, yet there exist no suitably granular classifications in the ANZSCO to capture these. We 

would recommend the addition of contact tracing and epidemiologist as a bare minimum, so that we 

can better monitor these positions in the future. 

6.5.1.2 Conclusions 

Despite having a heterogeneous set of occupations, graduates of public health tend to feel their field 

of education, qualification, and acquired skills are relevant. This is an impressive balance between 

occupational heterogeneity and occupational mismatch. This finding seems to be especially true with 

more advanced levels of education, and when graduates have occupations which are non-clinical. 

However, this means that efforts to increase positions in governmental public health workforces may 

have the opportunity cost of displacing well-matched people in a broad variety of occupations and 

industries. As this research is exploratory, there would be benefit in further quantifying the drivers of 

mismatch in terms of education, occupation, salary, and demographics. Furthermore, the examination 

of mismatch over time, incorporating more recent survey data, would be of benefit. 
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Preamble 

This chapter reviews the work which has been done in chapters 2 to 6 and draws conclusion from this 

work. Firstly, I highlight the major findings from the thesis, and align these findings to the analytical 

objectives. Secondly, I use these findings to discuss the implications of this work, and to provide 

normative guidance about worthwhile research to undertake from here. Finally, I re-emphasise the 

strengths and weaknesses of this work, and provide some concluding remarks. 
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Major findings 

In the literature review of chapter 2, we noted a paucity of research into public health education, 

public health occupations, and the relationship between the two. Addressing these gaps would help 

decisions made at the individual, institutional and decision-making level around public health. This 

thesis is composed of a series of research articles that has attempted to reduce the paucity of 

literature through a review of existing literature, and through empirical research. This thesis has 

utilised existing literature, national datasets, created new datasets, and presented five research 

articles which relate to public health workforces, demand for public health work, public health 

education, and the relationship between graduating from public health education and subsequent 

employment. In this section the main findings from the thesis are addressed. These findings are 

summarised as they relate to the analytical objectives from chapter 1. Following this, the findings are 

summarised into a simplified table. The conceptual map is then revisited and updated in accordance 

with new findings. 

7.1 Objective A - To understand public health workforces in an international context 

7.1.1 A1 - When public health workforces are researched, how are they defined? 

Addressed in chapter 2.  

No two definitions were completely alike, unless they were conducted by the same research groups. 

This makes comparisons between workforces very difficult, so that even if we understood the 

relationship between the size of a workforce and the health outcomes they produce, we would not 

necessarily be able to compare this finding to another context, including the context in Australia.  

7.1.2 A2 - How large are public health workforces in different countries? 

Addressed in chapter 2.  

The smallest workforce was 7 per 100,000 people, compared with the largest of 104 per 100,000. It is 

likely that there are large differences between countries regarding these workforces, but the 

magnitude of differences is difficult to ascertain considering how widely definitions and research 

methods differed. Therefore, it is very difficult to make any robust comparisons across the whole 

dataset.  

7.1.3 A3 - How large do researchers believe public health workforces should be? 

Addressed in chapter 2.  
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In almost all cases, when researchers provided a normative estimate for a public health workforce, 

they found that there ought to be more workers. However, many of these estimates relied on 

benchmarks, and often the methods for establishing the benchmark were not robust (e.g., expert 

opinion from a different country context) or the method was not well explained. There were some 

methods which seemed helpful however, and these can be summed up as follows: understand what 

your workforce has agreed to do, estimate how long that should take, calculate whether you have the 

capacity to undertake this and, if not, calculate what you are lacking.  

7.2 Objective B - To describe the group of people who receive public health education in Australia 

7.2.1 B1 - How many people graduate with public health qualifications in Australia? 

Addressed in chapter 4.  

In 2018, 2,023 students graduated from a Master’s by Coursework public health degree, and 1,428 

students graduated from a Bachelor’s public health degree. 

7.2.2 B2 - What has been the trend in number of graduates with public health degrees? 

Addressed in chapter 4.  

The number of public health graduates has been increasing. Between 2001 and 2018, the numbers of 

Master’s by coursework graduates increased by 8% per year, and the numbers of Bachelor’s graduates 

increased by 6% per year. This trend is very similar to increases in numbers of graduates in health 

degrees overall. 

7.2.3 B3 - Who are the people who graduate from public health degrees in Australia, and how has this 

changed over time? 

Addressed in chapter 4.  

Three main findings about the composition of students in public health degrees were developed 

resulting from the study undertaken and reported in chapter 4. Firstly, public health graduates have 

greater female representation, which is consistent with other health fields. Secondly, public health 

graduates have higher representations of overseas students, when compared to other health fields. 

Furthermore, Indigenous graduates as a proportion of domestic public health graduates has 

decreased over time and is now lower than average when compared to other health fields. 
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7.3 Objective C - To characterise public health work which is demanded in Australia 

7.3.1 C1 - How much public health work is demanded in Australia? 

Addressed in chapter 5.  

I found 333 public health jobs over the course of two months and built a simple model to extrapolate 

this number for the entire year of 2018. I estimated that between 2,751 and 3,863 jobs would have 

been advertised for public health in 2018.  

7.3.2 C2 - What has been the trend in the volume of public health work demanded in Australia? 

Addressed in chapter 5.  

It appears that demand for public health jobs is increasing. Results from chapter 5 demonstrate an 

increase in jobs for public health work since 2003, between 14% to 65%.  

7.3.3 C3 - What type of public health occupations are being demanded, and who employs public health 

occupations? 

Addressed in chapter 5.  

Public health work was being advertised by a heterogeneous set of industries, and the occupations 

demanded were heterogeneous too. The findings pointed to the not-for-profit sector being the sector 

who advertised public health jobs most commonly, followed by the higher education sector and State 

Governments. Common occupations were ‘officers’, ‘managers’, ‘coordinators’ and ‘researchers’. 

There were several advertisements for clinical roles such as nurses, and specific public health roles 

such as epidemiologists and statisticians. 

7.3.4 C4 - Do public health occupations require public health degrees? 

Addressed in chapter 5.  

A public health qualification was considered essential in 13% of job advertisements. This is an increase 

from Rotem et al., (2005)1 who only found 4% of advertisements requiring an MPH. However, only 

2.2% of our job advertisements required a public health degree that was "postgraduate" or "Master’s". 

So, while the general proportion looks to have increased, the proportion of jobs which require 

postgraduate coursework public health degrees may have declined. Importantly, there were no 

examples of job advertisements that only considered a public health degree. That is, when a public 

health degree was considered essential, there was at least one other degree which was also 

considered equivalent. 
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7.3.5 C5 - During a public health event, who is demanded?  

Addressed in chapter 5.  

Examining the demand for public health work at the start of the COVID-19 pandemic (presented in 

chapter 4) show that of all advertised positions, 3% were 'public health' coordination roles, and 1.5% 

of all positions were in 'decision support' such as research positions in universities. The majority of 

positions demanded were for frontline workers, and in particular, nurses. 

7.4 Objective D - To explore the relationship Australian public health graduates, and their occupations 

7.4.1 D1 - What occupations do public health graduates have after graduating? 

Addressed in chapter 6.  

In the study reported in chapter 6, the occupational outcomes of public health graduates were 

examined. Depending on the course level (e.g., Bachelor’s, Doctorate), occupational outcomes were 

different. Many occupations that those graduating from postgraduate courses undertook were clinical 

occupations, such as nurses and doctors. Common non-clinical occupations were ‘program or project 

administrator’, ‘health promotion officer’, and ‘policy analyst’.  

I also found that common occupations after public health education are not common in the way that 

a nursing job is common after a nursing degree. Public health graduates were not concentrated highly 

in any one occupation. 

7.4.2 D2 - Do graduates feel well matched to their occupations, compared to other fields of study? 

Addressed in chapter 6.  

The results of the study reported in chapter 6 also show that public health graduates felt their 

qualifications were relevant to the work they were doing with only about 25% of public health 

graduates feeling 'mismatched' to their occupation based on their qualification and field. One in four 

may seem high, but this was about average for all fields. 

Furthermore, for a subset of occupations, public health education prepares graduates better than any 

other field. The set of occupations which prepared public health graduates better than any other field 

were: primary health organisation manager, health promotion officer, professionals (not further 

defined), occupational and environmental health professionals (not further defined), other health 

diagnostic and promotion professionals (not further defined), health and welfare service managers 

(not elsewhere classified) and health diagnostic and promotion professionals (not elsewhere 

classified). Compared with other fields of study, this finding is positive, as there are few fields of 
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education which have results like this. Business and Management, Education, and Law are some such 

fields which best prepare graduates for many occupations, but there are few others. 
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7.5 Simplified findings 

Table 7-1 Simplified findings from our thesis 

Objective Research Question Finding 

To understand 
public health 
workforces in an 
international 
context 
 

When public health 
workforces are researched, 
how are they defined? 

There is no standard definition of 
public health workforce being used. 

How large are public health 
workforces in different 
countries? 

Public health workforces differ in 
size, but the magnitude is difficult to 
estimate 

How large do researchers 
believe public health 
workforces should be? 

Researchers often find workforces 
are smaller than what they ought to 
be, but the methods to arrive at this 
finding are often inappropriate 

To describe the 
group of people 
who receive public 
health education in 
Australia 

How many people graduate 
with public health 
qualifications in Australia? 

There are currently over 2,000 
Master’s by coursework public health 
graduates, and over 1,400 Bachelor’s 
public health graduates every year 

What has been the trend in 
number of graduates with 
public health degrees? 

The number of Master’s graduates 
has grown by 8% annually, and 
numbers of Bachelor’s graduates 
have grown by 6% annually. This is 
consistent with health graduates 
overall. 

Who are the people who 
graduate from public health 
degrees in Australia, and how 
has this changed over time? 

Public health gradates tend to be 
female, are often overseas students, 
and are less likely to be Indigenous 
than other health degrees. 

To characterise 
public health work 
which is demanded 
in Australia 

How much public health work 
is demanded in Australia? 

Somewhere between 2,500 and 3,500 
public health jobs were advertised 
publicly in Australia in 2018. 

What has been the trend in the 
volume of public health work 
demanded in Australia? 

Public health job advertisements 
have increased over time, between 
14% and 65% since 2003. 

What type of public health 
occupations are being 
demanded, and who employs 
public health occupations? 

Many sectors advertise many types of 
occupations in public health. Not-for-
profit is the largest sector, and 
‘officers’ and ‘researchers’ are the 
most common occupations. 

Do public health occupations 
require public health degrees? 

About 1 in 7 public health 
occupations require a public health 
qualification. There are many 
qualifications considered equivalent 
to a public health degree. 

During a public health event, 
who is demanded? 

At the start of COVID-19, nurses were 
demanded in response to the 
pandemic. Some coordinators, some 
researchers, but very few ‘public 
health’ roles. 
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To explore the 
relationship 
Australian public 
health graduates, 
and their 
occupations 

What occupations do public 
health graduates have after 
graduating? 

Public health graduates often 
continue in clinical roles, or have 
positions such as ‘policy analyst’, 
‘health promotion officer’ or ‘project 
or program administrator’ 

Do graduates feel well 
matched to their occupations, 
compared to other fields of 
study? 

1 in 4 public health graduates will 
feel mismatched to their occupation. 
This is similar to comparisons to 
other fields. 

7.6 Revisiting our conceptual map 

In the process of conducting a systematic review and four studies regarding public health education 

and demand for public health work, the conceptual map was able to be updated in light of new 

findings. Figure 7-1 now more closely reflects the findings presented in this thesis: Of the set of public 

health occupations, a relatively small proportion require a public health education. However, for the 

set of people with a public health education (at least in terms of new graduates) a substantial 

proportion find they are using their education in their occupation.  

 

Figure 7-1 Updated conceptual map, informed by our studies 
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Implications and normative guidance 

The following section presents a set of issues for discussion, based on the information presented in 

this thesis. This section includes recommendations for further research within each discussion point, 

as well as a separate point on additional research which should be undertaken. Discussion points for 

individual studies can be found in their respective discussion sections. 

7.7 The breadth of the public health workforce is a trade-off 

Consistent with findings from public health workforces in other contexts, Australia’s public health 

workforce cannot be reduced to a single occupation, a single industry, or a single qualification. The 

diffuse nature of the workforce implies a trade-off between depth and breadth of public health work 

that can be done. 

I have noted a large variety of employers advertising public health work: not-for-profit, all levels of 

government, higher education, and even private industry. These positions were often employing 

positions for discrete project areas which carry set funding for a defined number of years, rather than 

permanent positions. Having a variety of project areas can potentially limit the depth of work which 

can be done in any one particular area, particularly if the set of workers are ‘generalists’ and could be 

deployed on other projects, such as people with a public health education. The potential opportunity 

cost of breadth is depth. This trade-off is made more difficult because of evidence to suggest that 

public health graduates are often well matched to their occupations.  Therefore, it is not the case that 

reallocation of existing position would be an improvement with that would benefit all parties. 

The advent of global pandemics creates a strong need for every nation to justify a broad allocation of 

workers relative to a smaller set of more concentrated focus areas. Without downplaying the 

importance of frontline workers in a pandemic, one of these focus areas needs to be the prevention 

of future global pandemics, as the knowledge base in this area can be improved by persons with a 

public health education, and another event could have existential risks.2 Failing to allocate resources 

to prevent existential risk may be an irreversible decision, and ought to be prioritised until we are 

certain we can prevent the risk. There is a great cost for not allocating sufficient resources to this area 

now.  

This advice to concentrate workers is predicated on the existence of an imbalance between breadth 

and depth in the workforce, but I would also recommend this predicate be investigated further. As I 

only investigated demand through job advertisements, I was not privy to the internal reallocation of 

workers within firms. Furthermore, there are not a well circumscribed set of firms which perform 

public health functions, and I cannot be certain of all the public health work being done in Australia. 
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To better understand this workforce, it would be advisable to undertake a follow-up of the Rotem 

Report. The Rotem Report was the most comprehensive investigation of public health work in 

Australia, and simply re-doing it (now, nearly twenty years later) would represent a substantial 

addition to the public health literature in Australia. 

Furthermore, there could be a great deal of information gained about public health work if we had 

better classification standards in the ANZSCO. Currently, there are only a few occupations which 

obviously perform public health functions. Many graduates of public health were classified vaguely in 

our datasets, such as belonging to the occupation ‘Professionals not further defined’. Updating the 

ANZSCO would mean that new graduate survey data, and data from the Australia Census would 

properly track these occupations. Some concrete recommendations about occupations to include in 

the next update of the ANZSCO are: ‘health promotion officer’, ‘epidemiologist’, ‘biostatistician’, 

‘contact tracer’ and ‘public health officer’. 

Even if we were able to circumscribe the public health workforce in Australia, it would be difficult to 

make a normative assessment about it. This is because Australia does not have a clearly 

communicated strategy for performing public health functions. There should be a clearly 

communicated strategy, and at the time of writing this conclusion, the Federal Government is 

currently drafting a 10-year National Preventive Strategy.3 The aim of the strategy is to “identify areas 

of focus and outline evidence-based approaches to underpin future priorities.” Provided this strategy 

sets out concrete areas and approaches, this may be a good starting point from which to conduct a 

gap analysis between the current public health workforce supply, and what is needed to perform these 

roles. 

7.8 Public health jobs are growing but public health graduates are growing faster 

The results presented in chapter 4, show that job advertisements for public health work had increased 

by as much as 60% between 2003 and 2018. However, graduate completions have vastly outstripped 

this growth rate, with undergraduates growing by over 200% in the same period and postgraduates 

growing by over 300%. I also found that only 14% of job advertisements required a public health 

qualification, and that for all these jobs at least one other non-public health qualification was also 

deemed appropriate to successfully perform the role. To add to this, in the early days of COVID-19, 

there was not a large spike in demand for people with public health degrees. 

It is important to work out whether this is a problem or not. If these findings were about medical 

qualifications and doctors, or nursing qualifications and nursing, we would correctly anticipate an 

imbalance between the supply of graduates, and the demand for those graduates. This is not the 

equivalent with public health. Public health work in Australia is not regulated, and there are no 
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required qualifications. However, there is insufficient evidence to conclude that there is an oversupply 

of public health graduates at the moment. In fact, there is evidence to suggest a high proportion of 

students are well matched to the work they have.  

One argument is that continued growth like this will be unsustainable, due to the nature of public 

health work. The logic is as follows: public health education prepares students for non-clinical 

occupations; the outputs provided by non-clinical public health work can scale non-linearly with 

populations; therefore, we should not expect linearly growing demand for public health work as the 

population grows. A counterargument might be mounted as follows: Australia continues to move from 

a goods- to a service-based economy; the health sector is a premium service; demand for public health 

will continue to increase as more of Australia’s workforce makes this transition. Currently, there is not 

enough information to say which of these is more likely. 

The research undertaken for this thesis has highlighted the importance of better evidence about the 

career motivations of public health students. Previous reports in Australia pointed at few graduates 

looking to change career using their public health degree (the MPH in this case),4 but much has 

changed since then, most notably the great expansion of course offerings and numbers of students. 

Surveys, or one-on-one interviews should be conducted to better understand the motivations of 

students studying public health degrees. When students are looking to change careers and are using 

a public health degree to assist this, efforts should be made to understand what career they are 

looking for, and what skills they believe the qualification will provide.  

Additionally, there is insufficient information about the particular occupations that are well matched 

to public health education. There is empirical evidence suggesting public health degrees prepare 

graduates well for a set of occupations but disappointingly, owing to lack of granularity in the ANZSCO 

classifications, many of these occupations are broad, such as ‘Professionals not further defined’. There 

should be efforts from further research to better understand what these occupations are (such as by 

interviewing students), and why graduates find this set of occupations so concordant with their studies 

compared with other occupations. As a side-note, it is also important to test whether the reason public 

health education prepares graduates well is due to curriculum, or due to selection bias. If well-

matched graduates would have been well matched regardless of the education they attained, then it 

is less appropriate to associate these attributes to public health education institutions, and more 

appropriate to associate them with the students themselves. 

There is no information about whether the later stages of COVID-19 have changed demand for public 

health work, and this research should be conducted. There is now evidence to suggest that State 

Governments are expanding the role of public health officer programs, and this is partly the result of 
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advocacy related to COVID-19.5,6 These programs exclusively employ persons with public health 

degrees.7,8 However, these programs accept a handful of officers a year (four to six7), and so even if 

these programs were expanded to every state, this would not address the potential gap between 

graduate supply and demand. Furthermore, there is evidence to suggest that public health events 

(e.g., the SARS epidemic in 2003) increase public health enrolments,9 so it is likely that there may be 

a disproportionate increase in graduates relative to demand for them. 

Another reason one might be concerned about an imbalance between supply of graduates and 

demand for them, is that public health curricula may not always been aligned with labour demands. 

This is different from vocational fields such as nursing or medicine, where there is a tighter feedback 

loop between education and occupation, because there is a smaller set of occupations that higher 

education providers are concerned with, and generally one occupation that is common after 

graduation (e.g., registered nurse or medical intern). Furthermore, due to accreditation requirements 

of clinical occupations, there is an added necessity to keep up to date with work requirements. This is 

clearly more difficult if the set of occupations is broad. One clarifying example is the increased volume 

of epidemiology advertisements compared with Rotem et al. (2005) (a 600% increase).1 Many of these 

advertisements considered an epidemiology qualification equivalent to "data science" or "statistics". 

There seems to be no guarantee that demand for such jobs would need to consider epidemiology in 

their set of required qualifications. Instead, this may just be a coincidence: there is a strong demand 

for people who can work with big data, and epidemiologists are currently one group which does this. 

Once there are more targeted educational investments for meeting this demand (e.g., the Master of 

Data Science), epidemiologists may not be considered as commonly.  

7.9 Public health education, occupations and outcomes are conflated 

As was evident with the revisiting of the conceptual map, the set of persons in public health 

occupations with public health education appears to be a small proportion of all the people who are 

considered to provide public health functions. This is different to clinical health degrees, where there 

is a strong relationship between having the education and doing the occupation, and a guarantee that 

if you do the occupation, you have the education. 

It is important that education and occupation are not conflated, as has been the case during COVID-

19. When calls are made to increase funding for public health education, the following argument is 

made: COVID-19 is a public health event; more public health workers are needed, therefore more 

investment should be made in public health education. This rhetoric is appealing, because one would 

presume that public health education and the public health workforce would be well related: an 

increase in education would increase the workforce. However, it seems that the proportion of people 



190 
 

with public health degrees who do public health work is small when compared to all the public health 

work that is done. This was true when first reported by the Rotem Report,4 was reinforced when 

Rotem et al. looked at job advertisements in 2005,1 and I found similar evidence when looking at job 

demand in chapter 5. Furthermore, public health workers are spread throughout many industries, and 

investment in education would not ensure a strong flow on effect into State or Federal government, 

which is where COVID-19 preventive measures occur. This conflation is also misleading for potential 

students, who may mistake this argument for evidence that public health education leads to very 

particular, well known public health occupations, that are only attainable through public health 

education. This is not true. 

It is also the case that public health effects are conflated with a public health workforce. Due to the 

breadth of public health, any large-scale health achievement may also be labelled an achievement of 

public health. By virtue of such a label, there is an assumption that there is a workforce responsible 

for this achievement, when this is not necessarily the case: nurses and armed forces carrying out 

COVID-19 is a public health achievement, but does not imply the existence of an identifiable, separate 

workforce which carries out this work. It may be that we need many more labels, to better clarify the 

functions which are considered within the remit of public health.   

7.10 Additional research 

There is more research that can be done that would help us better understand the current relationship 

between public health education and public health work. While I have used some innovative methods 

for assessing demand, a closer look at the census would be worthwhile. The online census has data 

available for 2006, 2011, 2016. At some point next year there should be data for 2021. Whilst there 

are not many occupations that are sufficiently related to public health, there is now a better 

understanding about which occupations are entered into by public health graduates, and which they 

are well prepared for. One could also look extensively at people with public health qualifications, 

including what occupations they have, whether they have full-time or part-time work, what their 

annual salary is, and where they are located. This seems like a very useful data source that is currently 

underutilised. 

Another underutilised database is the CRICOS courses registry.10 Specifically, one could use this 

registry to investigate each public health course in Australia. With this, one could investigate what the 

common 'core' units of public health degrees are in undergraduate and postgraduate public health 

courses, as well as examining differences in the price of the course, length of the course, and length 

of the practicum involved. This would help us have a better appreciation about how curricula in public 

health are structured now, and therefore what might be useful to change in the future. For example, 
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is there a strong enough focus on infectious disease and pandemic preparedness? Is knowledge in this 

field a core competency in many universities? Should it be? 

One could also further utilise GDS and GOS surveys. One limitation with my research, is that I did not 

examine mismatch over time, and this may be worthwhile doing. It would be interesting to see if the 

proportion of mismatched graduates has increased over time, and how this has changed relative to 

other fields. Furthermore, it would be useful to examine the drivers of mismatch, with consideration 

of education, demographics, current occupation, and pay. This research would allow both students 

and higher education providers to understand why some graduates are mismatched, and therefore 

how mismatch might be reduced.  

Secondly, it would be worth repeating the analyses of Li & Awofeso undertaken in 2013, to compare 

labour market outcomes of public health postgraduates in more recent years (e.g., from 2010 - 2021), 

and examine how these are changing over time. By examining the trends of labour market outcomes 

(salary, contract types, unemployment rates, rates of part-time employment, rates of 

underemployment etc.), one can get a quantitative sense of barriers and enablers of public health 

employment. For example, which public health graduates are experiencing under-employment? This 

would be useful to students of public health, as it could identify the most stable sources of 

employment after graduation.    

One could also further refine the use of job advertisements. This method was helpful in assessing the 

demand for public health work, but it could be expanded. Firstly, it could be expanded for a longer 

time period, such as a dataset collected over one year. Secondly, one could look at even more available 

sources, such as GlassDoor, LinkedIn, Centrelink, Local Governments, Universities etc. This would help 

produce an exhaustive list of advertisements. It would also be useful to think about ways in which one 

could assess the internal redistribution of occupations within government and organisations. This 

would help capture demand for workers that does not make it to job advertisements. One example is 

the Australian Public Service, which distributes a weekly gazette outlining internal movements and 

hires. These gazettes have been archived since 2007. Researchers could request the data from the 

Commonwealth Government, or (with permission) extract the data from the gazette. Such data may 

provide a useful comparator against our job advertisements data, where one can see if a decreased 

rate of job advertisements is compensated by a change in internal reallocation. 

It is also worth undertaking qualitative research to understand student motivations when studying 

public health degrees. Furthermore, it would be worth understanding the decision process of 

organisations when they choose to employ someone with a public health background. This would 

enable the needs of organisations to understand the competencies of the person employed, and what 
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attributes were key decision-making factors. Having this understanding may help better align 

education and occupation, by allowing universities to better adjust educational outcomes or 

practicum opportunities. 

Finally, one needs to be able to relate public health work to health outcomes. It is not simply the case 

that all outcomes of proposed public health interventions can be attributed to those who perform 

public health functions in a workplace setting. However, there does need to be some method of 

estimating the effect of having people working deliberately in public health. One method would be to 

use changes in the size and funding of preventive health offices as a natural experiment. If done 

correctly, one might be able to get a sense of the marginal contribution of a public health organisation, 

agency, or workforce size. 

Strengths and limitations 

This section briefly lists some global strengths and limitations of this thesis. Other strengths and 

limitations are outlined in previous chapters. 

Strengths 

7.11 Adding to an understudied field 

A strength of the studies which collectively comprise this thesis is that it contributes to a crucially 

understudied area. Public health affects the health of everyone, and people talk about it daily, yet 

there is ambiguity in how the term is used. I have provided some empirical data in an understudied 

field, and I hope that the methods employed may serve as examples for future research. 

7.12 Comparing workforces 

In undertaking the systematic review (see chapter 2) peer-reviewed and grey literature were searched 

to find all existing evidence of enumerations of national public health workforces. To my knowledge, 

this is the first time this information has been compiled and presented in one place, and this provides 

a useful starting point for international comparisons of these workforces into the future. Furthermore, 

my highlighting of the differences between occupations and definitions of workforces may assist 

countries in standardising such enumerations in the future. 

7.13 Delineating between ‘demand’ and ‘normative assessments of supply’ 

My systematic literature review also successfully clarified ambiguities in the literature around 

demand. Where previous studies and reviews had used the term ‘demand’, I have clarified these 

assessments as normative statements about the supply of workers. More specifically, these are 

statements about what the number of public health workers ‘ought to be’. To the best of my 
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knowledge, this review was the first of its kind to compare different normative methods for 

enumerating such workforces, and present reasons why some methods were better than others. I 

hope that this will encourage future researchers to adopt more robust methods in the future. 

7.14 Novel methods: job advertisements 

I was able to assess demand for the public health workforce by exploring job advertisements. Whilst 

this method has been used previously, I was able to adapt to the diffuse nature of job advertisements 

in an online environment by automating the process (where permitted). I was also able to capture 

information about demand for COVID-19 work in real time.  

7.15 Comparing public health graduates to all graduates 

My analytical techniques with graduate survey data enabled the comparison of occupational 

outcomes of public health graduates with graduates from all other fields of education. This enabled 

robust comparisons and a sense of perspective about how common occupations were, and how well 

suited graduates were to their occupations. 

7.16 Use of robust datasets 

In chapter 4 and 6, I was able to use national datasets which were collected for all graduates in the 

case of tracking student completions, or 50-60% of graduates, as was the case for graduate surveys. 

Limitations 

7.17 Not all levels of education 

In terms of public heath education, I was not able to access data for all levels of courses provided. 

Therefore, I am missing information about graduates from the following levels: graduate diploma, 

graduate certificate, Master’s by research, Doctorates. Whilst I believe these course levels are smaller 

in magnitude than Bachelor’s and Master’s by coursework, they are likely expanding, and are worth 

investigating. 

7.18 Not all types of public health education 

Whilst I described the types of courses which are labelled public health (chapter 3) I chose only to 

focus on a subset of public health graduates (chapter 5 & 6). I examined graduates studying ‘broad 

public health courses’ as I was more interested in students coming from broad public health degrees 

(e.g., the MPH). However, as the data is readily available, it would be worthwhile expanding upon this 

work and including examination of different narrow fields within public health. 
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It is also important to note that there are other courses which may have been of relevance for my 

research, but which were not labelled as public health. For example, a Master’s of Health Service 

Management would presumably provide at least some education about public health, but these tend 

to be classified under management, rather than public health. Therefore, this thesis may only present 

a subset (admittedly a large subset) of courses which contain public health education. 

7.19 Not all relevant indicators of demand 

I considered job advertisements as a proxy for demand for public health work. However, I was not 

privy to internal reallocation of workforces, nor job advertisements which did not appear on job 

advertisement boards. As a result, I am only capturing a subset of demand for public health work, and 

this may not be representative of all demand. Furthermore, the time periods I used to examine 

demand were short and would be made more robust by longer periods of research (e.g., one year of 

collecting job advertisements). 

7.20 Mismatch was agnostic to being under-qualified or over-qualified 

In chapter 3, I explained that mismatch was qualified as an attribute being ‘not important’ for a 

graduate’s main paid job. Those attributes were skills, field of education, or qualification. This is not 

the only way of assessing mismatch. Importantly, other questions could capture whether an attribute 

is important, but a graduate does not have enough of it. In comparison to the GDS, the GOS 

implements the SPOQ (self-perceived over qualification), a validated tool which assesses both over- 

and under-qualification in terms of education, work experience and ability. Using the data provided 

by these questions would be a better way to understand mismatch in future graduate cohorts, and 

how these metrics change over time. 
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Concluding remarks 

There is a great deal of suffering in the world, and public health actions reduce this suffering. This 

thesis represents a small contribution to public health in Australia, an attempt to circumscribe the set 

of people who receive public health education, the set of people who have a public health occupation, 

and the set of people who have both. With the information attained from this thesis, one can see that 

those with a public health education are only a subset of those who work in public health, but their 

education prepares them well for these roles. Public health work, however, has demands for many 

occupations, and public health education is not a given. Further research should be undertaken to 

understand the public health ecosystem, how agents within it interact, and ultimately, how the 

workforce contributes, and can further contribute to reducing suffering. 
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III.  A better definition of public health 

Link to publication: https://www.phaa.net.au/documents/item/5135 

Despite its ubiquity in public discourse, the concept of "public health" is slippery. It is a common 

lamentation of students that, upon undertaking study in public health, they receive perplexed stares 

from friends and family who ask, "but what is public health"?(i)  

This confusion cannot merely be chalked up to naivety from friends and family members, because the 

term is almost never defined the same way twice. Contemporary definitions often take a 'mix'n'match' 

approach. First the definition will invoke some concepts like health, prevention, promotion, society, 

equity, universality. Next, the definition might list issues which are ostensibly public health issues: 

nutrition, communicable diseases, noncommunicable diseases, health economics etc. Finally, many 

definitions then mention some of the persons who may perform public health: epidemiologists often 

make the list, as do health promoters, as well as doctors, nurses, economists, scientists, environmental 

health workers, nutritionists and so on. These definitions include too much and exclude too much; 

they do not really get at the heart of what public health is. Sometimes this is dismissed because ‘the 

topic is complex’, but it may be that we have not given it enough thought. 

Perhaps the prototypical definition of public health comes from Winslow in 1920(ii) and it is a good 

example of being simultaneously too broad and too narrow. Winslow defines public health as "the art 

and science of preventing disease, prolonging life and promoting health through the organized efforts 

of society". This definition is pretty good: it captures pretty much everything that people would 

consider to be typical public health issues, such as vaccination, hygiene, food fortification, tobacco 

taxation etc. But it includes too much, because nearly every health action prevents disease, prolongs 

life, or promotes health. For example, a liver transplant prolongs life, but does not fit neatly into the 

intuition of what public health is. The definition also excludes nearly every pioneer of public health 

from its definition. Think of John Snow, who acted independently to secure the 1854 Broad Street 

cholera outbreak, or Ignaz Semmelweis who was ridiculed and institutionalised for emphasising the 

importance of handwashing when hand hygiene was considered laughable. These actors were 

certainly not acting through organised efforts of society, and we are better for it. 

So, let me offer a definition which I think is both broad enough and narrow enough. For the past three 

years my PhD has looked at the relationship between public health education and public health work, 

and this definition has been very helpful for me. Maybe it will be for you too. 

Put simply, public health is the set of actions which affect the health of no one in particular. 



205 
 

Let’s unpack this. Firstly, public health is concerned with actions. It is not necessarily science, nor art. 

It is not research, but that does not exclude it from being researched. Secondly, ‘no one in particular’ 

implies a certain indirectness which necessarily distinguishes public health from ‘clinical health’. The 

recipient of a liver transplant is (hopefully) someone in particular, the recipient of an alcohol tax is no 

one in particular. Affecting particular people is the work of lawyers and surgeons, but not of public 

health.  

This definition still includes our intuitive public health items, like immunisation, nutrition, hygiene, 

taxation, health promotion. It also does not exclude key actors and actions which have obvious 

impacts on the health of people. Importantly, this definition also means that public health is not 

controlled by any one in particular, as it is impossible to control all actions that affect the health of no 

one in particular. Note the asymmetry with ‘clinical health’: if you want to transplant someone’s liver, 

you need the authority to do so. Of course, some groups will have more effect than others, but as we 

have seen with Snow and Semmelweis, actors don’t have to come from an agreed upon Body. Public 

health is, by definition, public. 

So, when your friend or family member asks you “what is public health?” you can reply with the 

definition proposed here. And if they reply “oh, that seems so simple”, you can simply say “it is”. 

(i) (Perhaps this has changed since COVID-19, but I suspect it has been 
replaced with questions like "Oh, so you're an epidemiologist?") 

(ii) CEA Winslow. (1920) The Untilled Fields of Public Health. Science, 
51;1306. P30. 
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IV.   COVID-19: Sustainable pandemic workforces and changing job 
demand 

Link to text: https://www.news.uwa.edu.au/archive/2020042812024/uwa-public-policy-

institute/covid-19-sustainable-pandemic-workforces-and-changing-job-/ 

Rory Watts explores the relationship between COVID-19, changing job demand, and the importance 

of sustaining a pandemic workforce. 

COVID-19 has had a profound impact on the world, especially through its effects on health and 

livelihood. At the time of writing, there are run-on predictions of 30% unemployment in the United 

States due to the pandemic, an order of magnitude larger than pre-pandemic predictions, 21% 

unemployment in the UK, 11% in Australia, and 10% in New Zealand and Canada. These are 

predictions amid much uncertainty, but job loss for many people is likely. For Australia, despite 

having successfully flattened the curve thus far, ministerial briefings suggest that a stepping down of 

restrictions is still many weeks away, and a return to pre-virus life is well beyond that. 

For the employers and employees who are still in work, there are likely to be substantial changes. 

They may be as simple as additional duties related to hygiene and protective equipment (such as 

additional protocols when working with the elderly) or may be as drastic as the complete 

repurposing of a business (e.g., distilleries producing hand sanitiser). For some businesses, changes 

in people's lives may mean a great surge in demand which requires both internal reallocation and 

external hiring. For example, Woolworths is hiring for 20,000 new positions, and Tesco (a grocer in 

the UK) 35,000 people. 

Where employees are at-risk of losing their jobs, many countries are focusing on maintaining 

employer-employee relationships through wage subsidies, which in effect is an effort to retain 

composition of the economy pre-lockdown, referred to by some as a 'freeze-in-place' strategy. This 

strategy is important, because we assume for the most part that business will return to usual after 

this episode, but decision makers should be confident this is the case. The economy during COVID-19 

so far has created a very uneven economic impact, in terms of both scale and composition. For 

example, whilst the fitness industry has seen a 95% decrease in consumption, home improvement 

has seen a 64% increase. It is likely that much of this will revert once constraints are relaxed, but it is 

foreseeable that changes in some sectors will be longer lived than others, especially changes to 

sectors that need to be sustained. 

Healthcare is one such sector which will need to see a continued increased demand, in order to 

ensure a return to normal work for other sectors. In fact, the return to normal life for other sectors 

relies on effective scaling up of public health interventions, such as mass testing and contact tracing, 

https://www.news.uwa.edu.au/archive/2020042812024/uwa-public-policy-institute/covid-19-sustainable-pandemic-workforces-and-changing-job-/
https://www.news.uwa.edu.au/archive/2020042812024/uwa-public-policy-institute/covid-19-sustainable-pandemic-workforces-and-changing-job-/
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and this can only be performed by a large and sustained workforce. Even in a scenario where the 

virus is eliminated in Australia, a sustained public health response is essential to reducing a second 

wave which might be introduced as international travel resumes. 

We have been examining the composition and demand of this workforce by looking at advertised 

jobs on online job boards (places like SEEK and Indeed). The preliminary results (from the beginning 

of March to the beginning of April) paint the following picture: a surge of jobs advertised for nurses, 

some doctors, and some scientific health positions (e.g., laboratory technicians). The demand is for 

people who can operate phone centres, take temperatures, screen people, and care for patients. 

Many contracts are for a number of months. This is the picture in Australia as well as other countries 

we have looked at (New Zealand, Canada, United Kingdom, United States). Although it is too early to 

tell yet, it is unlikely that we will see the demand for this 'pandemic workforce' change earlier than 

other sectors. 

However, the supply of the pandemic workforce has vulnerabilities which are important to qualify, 

namely salary, security, and credentials. If there are temporary COVID-19 positions competing with 

longer-term non-COVID-19 positions, or if increasing demand in other sectors means non-COVID-19 

jobs are more competitive in salary, sustainability may be compromised. If it is unclear how 

temporary COVID-19 nursing positions will help a young nurse’s career, they may opt out when a 

better offer becomes available. If a migrant who worked as a nurse in their country of origin cannot 

find a role that utilises their skillset, then this is an under-utilisation of labour. 

We are not the only country to be concerned with the sustainability of this workforce. Academics 

from the US have published an article about how regulations may be relaxed to sustain a pandemic 

workforce. Such skills-substitution is a useful consideration for the Australian context too. Other 

suggestions in the US relate to mobilising low-risk prison population or drawing on retirees. In 

Australia, there are recruitment pools which seek applications from those not currently employed in 

the public health system, but also second- and third- year nursing students. Elsewhere, medical 

students are being considered to assist for routine duties, but why stop here? 

What can be improved to sustain the pandemic workforce? 

Estimates suggest that the current mortality in the United States could have been reduced by 90% if 

measures had been put in place two weeks earlier. We have been lucky in Australia: our mortality 

has been low, and our case rate has been decreasing. However, it is also unlikely that a great 

majority of Australians has been infected already, and so absent of technology or elimination, a 

second wave could occur. If it does, timing of public health interventions is crucial, and these rely on 

a workforce that is ready to go. 
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Many unemployed persons in Australia could serve as a pool of workers to carry out essential public 

health activities, such as screening or low-risk care work, and if there are current soft restrictions 

preventing this, these should be interrogated. This would involve creating roles that consist of 

essential low-skill tasks and duties which could be implemented by the Work for the Dole program. 

For workers, whose vocation is health care, this would create opportunities for future caring roles 

(e.g., aged care work), but for those whose vocation lies elsewhere, there should be appropriate 

help given after their duties are done. For those who can fill this workforce, they should be 

incentivised to do so, and these incentives should be reviewed when business-as-usual sectors 

become competitive alternatives. However, incentives must be carefully considered due to the 

inherent risks of the work and the existing vulnerabilities of workers. 

For those who are looking online for these jobs, advertisements should be made easy to find. 

Currently, if one searches 'COVID' in an attempt to participate in this workforce, they are likely to 

find false-positive results at a rate 3:1 (e.g., a job advertisement which has in its description ‘due to 

COVID, we are temporarily suspending hiring’). Making pandemic workforce jobs easier to find 

would be a simple matter of a checkbox which advertisers could fill to flag their job as part of the 

response. 

The other important piece of the puzzle is to have a solid plan of attack. At the time of writing, the 

current Australian COVID-19 health-system response plan is vague about what will need to be done 

during the ‘stand-down’ and ‘preparedness’ phases. There needs to be a clear way forward, which 

estimates how many workers will be needed, and errs on the side of generosity lest we are 

underprepared. 
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V.  GDS Questionnaire 

The following table is taken from documentation for the 2013 GDS Survey. The left-hand column 

represents the label for the encoded variable, and the right-hand column provides the text which was 

given to the graduate.  

Variable Label Question asked to graduate 
Institution code N/A 
Unique response identification 
number 

N/A 

Survey reference year N/A 
Survey round reference date N/A 
Full title of qualification(s) What is the FULL TITLE of the qualification(s) you 

completed in <refyear> at your institution? (Please 
include combined/double degrees) For example, 
BACHELOR OF COMMERCE, DIPLOMA OF EDUCATION, 
BACHELOR OF ARTS/BACHELOR OF LAWS 

Major field of education one (raw 
response) 

What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education one What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education two (raw 
response) 

What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education two What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education three (raw 
response) 

What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education three What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education four (raw 
response) 

What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Major field of education four What were the major fields of education in your 
qualification(s)? / For example: ACCOUNTING, 
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PSYCHOLOGY, GENERAL NURSING, INFORMATION 
SYSTEMS 

Level of qualification(s) What was the level of your highest qualification listed 
above? 

Level of qualification(s) What was the level of your highest qualification listed 
above? 

Year qualification(s) commenced In what year did you commence your qualification(s) 
listed above? 

Undertaken combined/double 
degree 

Did you complete your qualification(s) as part of a 
combined/double degree? 

Main attendance type Were you mainly enrolled full time or part time? 
Main attendance mode What was your main mode of study? 
Means of financing coursework 
study 

For the qualification(s) you have just completed, were 
you mainly: 

Means of financing research study For the qualification(s) you have just completed, were 
you mainly: 

Credit towards qualification(s) Did you receive any credit or advanced standing 
towards your qualification(s)? 

Mode of supervision for 
qualification(s) 

Which of the following best describes the mode of 
supervision for the qualification(s) you have just 
completed? MARK BOTH IF BOTH APPLY. 

Mode of supervision for 
qualification(s) 

Which of the following best describes the mode of 
supervision for the qualification(s) you have just 
completed? MARK BOTH IF BOTH APPLY. 

Supervision arrangement change Did you have a change of supervisor(s) during your 
study? 

Place of study for qualification(s) In which place was your study located? MARK ALL 
THAT APPLY. 

Place of study for qualification(s) In which place was your study located? MARK ALL 
THAT APPLY. 

Place of study for qualification(s) In which place was your study located? MARK ALL 
THAT APPLY. 

Age on reference date What was your age in years on <round, refyear>? 
Sex on reference date What is your sex? 
In Australia on reference date Were you in Australia on <round, refyear>? 
Disability identification Would you describe yourself as having a disability? 
ATSI identification Are you of Aboriginal or Torres Strait Islander origin? 
Main language spoken at home What is the main language spoken in your home? 
Born in Australia Were you born in Australia? 
Year arrived in Australia If you were born overseas, in what year did you first 

arrive in Australia? 
Australian citizen or permanent 
resident 

Are you a citizen or permanent resident of Australia? 

Home postcode If yes, what is your home postcode? 
Country of residence (raw response) If no, what is your country of permanent residence? 
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Country of residence If no, which is your country of permanent residence? 
Full title of highest previous 
qualification 

Prior to the qualification you have just completed, 
what was your previous highest educational 
qualification? 
Please give full title. For example: HIGH SCHOOL 
CERTIFICATE (e.g. HSC, VCE, SACE), BACHELOR OF 
COMMERCE, DIPLOMA OF EDUCATION 

Level of highest previous 
qualification 

What is the level of this highest previous qualification? 

PREQ Supervision Scale Supervision was available when I needed it 
PREQ Thesis Examination Scale The thesis examination process was fair 
PREQ Infrastructure Scale I had access to a suitable working space 
PREQ Goals and Expectations Scale I developed an understanding of the standard of work 

expected 
PREQ Intellectual Climate Scale The department provided opportunities for social 

contact with other postgraduate students 
PREQ Skill Development Scale My research further developed my problem-solving 

skills 
PREQ Supervision Scale My supervisor/s made a real effort to understand 

difficulties I faced 
PREQ Infrastructure Scale I had good access to the technical support I needed 
PREQ Intellectual Climate Scale I was integrated into the department’s community 
PREQ Skill Development Scale I learned to develop my ideas and present them in my 

written work 
PREQ Goals and Expectations Scale I understood the required standard for the thesis 
PREQ Infrastructure Scale I was able to organise good access to necessary 

equipment 
PREQ Supervision Scale My supervisor/s provided additional information 

relevant to my topic 
PREQ Skill Development Scale My research sharpened my analytical skills 
PREQ Thesis Examination Scale I was satisfied with the thesis examination process 
PREQ Intellectual Climate Scale The department provided opportunities for me to 

become involved in the broader research culture 
PREQ Supervision Scale I was given good guidance in topic selection and 

refinement 
PREQ Infrastructure Scale I had good access to computing facilities and services 
PREQ Goals and Expectations Scale I understood the requirements of thesis examination 
PREQ Skill Development Scale Doing my research helped me to develop my ability to 

plan my own work 
PREQ Supervision Scale My supervisor/s provided helpful feedback on my 

progress 
PREQ Intellectual Climate Scale A good seminar program for postgraduate students 

was provided 
PREQ Intellectual Climate Scale The research ambience in the department or faculty 

stimulated my work 
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PREQ Supervision Scale I received good guidance in my literature search 
PREQ Thesis Examination Scale The examination of my thesis was completed in a 

reasonable time 
PREQ Skill Development Scale As a result of my research, I feel confident about 

tackling unfamiliar problems 
PREQ Infrastructure Scale There was appropriate financial support for research 

activities 
PREQ Overall Satisfaction Scale Overall, I was satisfied with the quality of my higher 

degree research experience 
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