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Understanding when medical students 
and doctors make choices about their 
future medical career is of impor-

tance to universities, postgraduate colleges 
and for individual doctors. Choosing a 
career is infl uenced by a number of factors 
which are well studied,1–3 including back-
ground and personal factors, as well as the 
nature of the job itself. Proactively shaping 
the career intentions of medical students 
is possible, albeit complex, using a holistic 
multi-factorial approach that begins before 
medical school and extends into the early 
years after graduation.4,5 A coordinated 

workforce strategy involving multiple stake-
holders is necessary to enable the shaping 
of the medical workforce to best serve the 
needs of the whole country.6–9 

Workforce development is an emerging 
concept, at the core of which is the concept 
of ‘learning for work’.10 The selection, 
education and training of medical students 
and graduates needs to be taken into 
account in shaping the workforce.4,11,12 Addi-
tional factors that shape the workforce are 
the changing healthcare needs and expec-
tations of the public, along with frequent 

ABSTRACT
AIMS: To determine the career decision intentions of graduating doctors, and the relationship 
between these intentions and the predicted medical workforce needs in New Zealand in 10 years’ time.
METHODS: A workforce forecasting model developed by the Ministry of Health (MOH) has been used 
to predict the proportion of doctors required in each medical specialty in 2028 in New Zealand. The 
future work intentions of recently graduated doctors at the Universities of Auckland and Otago were 
collected from the Medical Student Outcomes Data (MSOD), and compared with these predicted needs.
RESULTS: Between 2013 and 2017, 2,292 doctors graduated in New Zealand, of whom 1,583 
completed the MSOD preferences section (response rate 69%). Of these only 50.1% had decided 
on a future medical specialty. The most popular were surgical specialties (26.2%), general 
practice (20.7%), and internal medicine (11.0%). Compared to the MOH workforce forecast 
model there appears to be insu� icient interest in general practice at the time of graduation.
CONCLUSIONS: To shape the medical workforce to meet forecast needs, multiple stakeholders will need 
to collaborate, with a special focus on the early postgraduate years, as many doctors have yet to decide on 
specialisation.
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technological advancements.13 In consid-
ering these factors, planners need to take 
into account the long gestation from entry to 
medical school until commencing work as a 
specialist, approximately 14 years later.

Understanding the timing of career deci-
sion-making and the career intentions of 
graduating medical students, and how these 
align with predicted workforce needs in the 
future is a useful starting point. This infor-
mation allows individual doctors, medical 
educators and workforces planners the 
opportunity to know when career shaping 
might usefully occur. Limited data are 
currently available in New Zealand on when 
career decisions are made and comparing 
career intentions to future workforce needs, 
however similar comparisons have been 
made overseas, with interventions suggested 
to help shape the workforce.14 

The aim of this study is to identify the 
career decisions intentions of graduating 
medical students and compare the career 
intentions of students (2013–2017) in 
New Zealand, with predicted workforce 
requirements 10 years later, in 2028, when 
these junior doctors will be practising as 
specialists. 

Methods
We compared data from the Ministry of 

Health Workforce Forecasting model with 
data from the New Zealand Medical Schools 
Outcomes Database (MSOD). 

Ministry of Health Workforce 
Forecasting Model

The Ministry’s Workforce Forecasting 
Model uses dynamic models to forecast the 
medical workforce for the next 10 years (for 
example, 2019–2028) for each specialty.15 

The model is fl exible enough to test 
numerous scenarios by changing age, 
specialty-specifi c entry numbers or trainee 
numbers, career entry, exit and re-entry 
patterns, working hour patterns, in order to 
predict how many doctors need to train in 
order to achieve an adequate workforce in a 
defi ned specialty in the future. These predic-
tions can be used to inform health workforce 
policies. An important limitation, however, 

is that such predictions assume no change in 
models of care or scopes of practice.

Medical workforce data were obtained on 
every doctor holding an Annual Practicing 
Certifi cate (APC) in New Zealand from 2003–
2018. The APC data were sourced from the 
Medical Council of New Zealand’s 2003–2018 
registration database and the 2016 Work-
force Survey.

The model focuses on three streams 
within each specialty (Figure 1). The fi rst 
stream consists of “Existing Practitioners”, 
defi ned as senior medical offi  cers (SMO) 
currently practising in their specialty. The 
second stream consists of “New Entering 
Practitioners”, defi ned as senior medical 
offi  cers newly entering the specialty after 
completion of vocational training and regis-
tration as fellows of their respective training 
college. This group also includes migrant 
doctors entering the SMO workforce. 
Doctors in each of these streams are char-
acterised by age as there are different entry 
and exit rates by age, and tracked over time. 

The third stream, “Re-Entering Practi-
tioners”, comprises doctors from either of 
these two streams who exit and then re-enter 
the workforce. This includes SMOs leaving 
the workforce for overseas fellowship 
training, or for personal reasons such as 
family or sickness, who then re-enter. The 
third stream also allows SMOs to exit and 
return to the third stream again. Medical 
Council practising certifi cate renewals were 
used to determine exiting specialists. The 
lack of renewal of annual practising certif-
icate was taken as evidence that a doctor had 
exited the New Zealand workforce.

Data presented include workforce data 
in 2018, expressed as both full time equiv-
alents (FTE) and headcount (HC). Using the 
forecasting model, an algorithm was devised 
to allow for the calculation of the required 
annual new SMO entry between 2018–2028 
to maintain the current workforce in FTEs of 
SMOs per population for the year 2028. We 
highlight that the assumption that the work-
force required per population in 2028 will 
be similar to the level in 2018 is dependent 
on a similar model of healthcare delivery.
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Medical Schools Outcomes 
Database

Data from the New Zealand Medical 
Schools Outcomes Database (MSOD) were 
used to determine graduating medical 
students’ workforce intentions. The MSOD 
project is a collaboration of Australasian 
medical schools, founded with the intent of 
tracking students from all Australian and 
New Zealand medical schools from selection 
through their medical school programme, 
and through their postgraduate years.16 
As the world’s fi rst bi-national workforce 
study, it continues to explore the interaction 
between students’ background, demo-
graphics and the medical curriculum, and 
how this shapes their future career choices.16 

We focused on New Zealand data. The 
University of Otago began enrolling partic-
ipants into MSOD in 2007, and University 
of Auckland in 2012, although Auckland 
medical students had participated in 
that university’s Health Career Pathways 
Project since 2006, and these data have 
been used to backfi ll the MSOD database. 
A New Zealand MSOD Steering Committee 
was established in 2012 to coordinate the 
project with fi nancial support from Health 
Workforce New Zealand. All medical 

students are invited to complete a ques-
tionnaire at both entry to and graduation 
from the programme. Questionnaires are 
also administered one, three, fi ve and, 
from 2019, eight years after graduation. 
For the purposes of this study, we collated 
data from the National report on students 
graduating medical school in New Zealand 
in 2013–2017, which analysed responses to 
the Exit Questionnaire from New Zealand 
medical students.17 At this time in their 
training, about half the students indicated a 
fi rm career preference, with the remainder 
less certain, but still able to indicate pref-
erences. We focused specifi cally on those 
students who had indicated that they had 
decided on a training specialty. Given the 
expected progression through training 
in New Zealand, we anticipate that these 
students would have entered or be entering 
the medical workforce as SMOs in 2028. A 
key assumption is that graduating medical 
student intentions translate to long-term 
vocational choices.

The comparison required that smaller 
non-surgical vocations listed in the MSOD 
questionnaire be grouped together: these 
are represented as ‘other’ in Table 1. 
MSOD data collects all surgical specialties 
under the category of ‘surgery’, therefore 

Figure 1: Conceptual diagram of workforce simulation. 
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Table 1: Exiting students preferences compared with current and predicted New Zealand workforce requirements in 2028 (FTE).

A* B* C* D E F G

2018 
current SMO 
distribution 
(FTE) (%)
N=10,174

2018 
current SMO 
distribution 
(HC) (%)
N=10,120

Required 
proportion of 
annual new SMO 
entry from 2019–
2028 to maintain 
2028 doctors per 
population at 
2018 levels (%)
N=515 per year

Distribution 
of 2013–2017 
graduate 
intentions (%)
N=806

Graduate 
intentions 
vs current 
SMO FTE 
workforce
(D-A)

Graduate 
intentions 
vs current 
SMO HC 
workforce
(D-B)

Graduate 
intentions 
vs required 
new SMO 
entry
(D-C)

Specialty

Adult medicine/internal medicine 12.2% 10.8% 8.9% 11.0% -1.3% 0.1% 2.0%

Anaesthesia 9.0% 8.1% 7.5% 6.7% -2.3% -1.4% -0.8%

Diagnostic and interventional radiology 5.1% 4.8% 4.8% 3.0% -2.1% -1.8% -1.8%

Dermatology 0.7% 0.7% 0.8% 0.9% 0.2% 0.2% 0.0%

Emergency medicine 3.0% 3.0% 2.1% 4.7% 1.7% 1.7% 2.6%

General practice 30.2% 35.7% 37.4% 20.7% -9.5% -14.9% -16.7%

Intensive care medicine 1.3% 1.0% 0.4% 1.3% -0.1% 0.3% 0.9%

Obstetrics and gynaecology 3.4% 3.1% 3.2% 5.7% 2.3% 2.6% 2.5%

Ophthalmology 1.5% 1.5% 1.1% 2.3% 0.8% 0.9% 1.2%

Oral and maxillofacial surgery 0.3% 0.2% 0.2% 0.9% 0.6% 0.6% 0.6%

Paediatrics and child health 4.1% 4.0% 2.7% 6.1% 1.9% 2.1% 3.4%

Palliative medicine 0.5% 0.6% 0.9% 0.6% 0.1% 0.0% -0.3%

Pathology 3.2% 3.0% 3.0% 1.0% -2.2% -2.1% -2.0%

Psychiatry 6.2% 6.1% 7.3% 3.5% -2.8% -2.7% -3.8%

Public health medicine 1.6% 1.7% 2.6% 0.5% -1.1% -1.2% -2.1%

Rural and remote medicine 1.3% 1.2% 1.1% 2.2% 1.0% 1.1% 1.2%

Sports medicine 0.2% 0.3% 0.2% 1.5% 1.3% 1.2% 1.3%

Surgical - excluding O/Max 11.5% 9.4% 10.3% 26.2% 14.7% 16.8% 15.9%

Other 4.5% 4.9% 5.6% 1.3% -3.2% -3.6% -4.3%

Total 100.0% 100.0% 100.0% 100.0% 0.0% 0.0% 0.0%

*Reference 15.

all surgical specialties are represented 
within this category, with the assumption 
that projected requirements refl ect those 
requirements across several specialties.

In our study, we specifi cally compared 
medical student intentions versus current 
SMO workforce, both FTE and HC. The key 
comparator was that of medical student 
intentions and the required new SMO entry 
into each specialty in 2028, in order to 
maintain the current workforce level. 

SAS® (SAS Institute Inc., Cary, NC, USA) 
was used for the parameter calculations.

Ethics approvals for the MSOD project 
were granted by the respective Human 
Ethics Committees of the University of 
Auckland and University of Otago. 

Results
From 2013 to 2017, 2,292 medical students 

graduated from the University of Otago 
and University of Auckland, of whom 1,583 
students completed the medical specialty 
preferences section (response rate of 69%). 
From these respondents, 806 (50.1%) indi-
cated that they had decided on a long-term 
specialty. The proportion of the cohort indi-
cating preference for a particular specialty 
is displayed in Table 1 (Column D).

Most popular were surgical specialties 
(26.2%); followed by general practice (20.7%) 
and adult/internal medicine (11.0%). The 
surgical category included cardiothoracic, 
general, orthopaedic, otolaryngology head 
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and neck, paediatric, plastics and recon-
structive, urology and vascular services. 
We excluded maxillofacial surgery as this 
requires dental training in addition. The 
‘adult medicine/internal medicine’ category 
includes sub-specialties broadly categorised 
under the auspices of the adult medicine 
division of the Royal Australasian College 
of Physicians. Examples included there are 
cardiology, clinical pharmacology, endocri-
nology, gastroenterology and hepatology, 
acute care medicine, geriatric medicine, 
haematology, immunology, infectious 
disease, oncology, nephrology, neurology, 
respiratory medicine and rheumatology.

The ‘other’ category included clinical 
genetics, family planning and reproductive 
health, medical administration, musculo-
skeletal medicine, occupational medicine, 
pain medicine, radiation oncology, rehabil-
itation medicine, sexual health and urgent 
care. 

The Ministry of Health Workforce data 
are also presented in Table 1 (Columns 
A, B and C). The SMO workforce in 2018 
comprised 10,174 FTE and 10,120 doctors by 
head count. With regards to both FTE and 
HC, general practice is the largest specialty 
(30.2% and 35.7% respectively) followed by 
adult/internal medicine (12.2% and 10.8% 
respectively) and surgical specialties (11.5% 
and 9.4% respectively).

Using the workforce algorithm, we found 
that 515 new SMOs are required to enter 
into the vocational workforce per year 
between 2018 and 2028 to maintain the 
current service provisions in 2028. It needs 
to be noted that this fi gure, and the subse-
quent proportions in each specialty, include 
new migrant SMOs as well as New Zealand 
medical graduates (NZMG). The specialty 
that requires the largest proportion of new 
entrant SMOs is general practice (37.4%) 
followed by surgical services (10.3%) and 
adult/internal medicine (8.9%). 

Columns E, F and G compare New Zealand 
student career intentions with projected 
workforce requirements. In particular, 
column G highlights the direct comparison 
of required new SMO entrants and student 
intentions, given that vocational training is 
expected to take 14 years. There are signif-
icant differences between student intentions 
and the predicted workforce requirement 

(Chi squared = 460.19, DF 18, P<0.0001). The 
largest mismatch between student intention 
and predicted requirement is for general 
practice. 

Discussion
This is the fi rst study to utilise MSOD data 

from graduating medical students’ career 
decisions, and Ministry of Health data and 
modelling to explore how medical student 
career preferences align with the future 
healthcare needs of New Zealand. 

Nearly 70% of students completed the 
medical specialty preferences section of 
the survey, a satisfactory response rate for 
survey-based questionnaires. The most 
notable fi nding of this study is that only half 
of the students who completed the medical 
specialty preferences section had decided 
on a specialty at the time of graduation. 
Thus, maintaining a broad undergraduate 
medical curriculum is important for 
students to explore a wide range of medical 
specialties. Decisions made in the early 
postgraduate years will signifi cantly impact 
the proportions of doctors training in 
different specialties. This may also represent 
a signifi cant opportunity to further “shape” 
specialty choices. 

The second signifi cant fi nding of this study 
is that if graduating medical students who 
have decided on a career maintain their 
graduating choices, and if those who are 
undecided have ultimate career choices 
in similar proportions to those who are 
decided, then there may be a mismatch 
of specialty intentions and future health 
workforce needs. This is an especially 
important fi nding as there appears to be 
“over interest” in certain specialties, eg, 
surgical specialties. Conversely, there is 
potential “under interest” for specialties 
such as general practice and psychiatry. 
However, these fi ndings need to be inter-
preted with caution as they relate to only 
a third of students surveyed. Nevertheless, 
these results provide valuable information 
to guide workforce strategies to shape the 
medical workforce. Given that graduating 
students indicated that the atmosphere, 
work culture and the experience they have 
of a specialty during medical school are 
the most important factors infl uencing 
career decisions, there is potential for 
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enhanced efforts to be made to attract more 
specialists in these areas.17 Personal interest 
is another factor that has been reported to 
heavily infl uence career decisions locally.2 
Furthermore, training cost and medical 
student debt do not signifi cantly infl uence 
New Zealand medical student career 
choices,18 therefore initiatives focused 
towards students’ experience and percep-
tions of a specialty as well as employment 
prospects and conditions of working in those 
areas may help to shape the future work-
force. Previous literature suggests that a 
multifactorial approach, involving selection 
criteria and targeted curriculums, can be 
used to infl uence, to some degree, medical 
students’ career paths to match workforce 
requirements.19

This study has also highlighted that the 
provision of a general practice workforce 
for New Zealand appears to be particularly 
problematic, due to the combination of rela-
tively low student interest in the profession, 
and an overall aging general practitioner 
workforce nearing retirement. Primary care 
workforce predictions from the US report a 
signifi cant undersupply, with a 21% increase 
in resident or trainee registrar positions 
required to meet the primary health needs 
in 2035.20 A recent New Zealand Government 
initiative to double the number of registrar 
training places in general practice is likely 
to assist in meeting the need. High-quality 
general practice attachments with expe-
rienced GP tutors have been found to be 
effective at attracting early graduates into 
the profession, and community-based 
attachments in the early postgraduate 
years are now being undertaken by an 
increasing number of house offi  cers. 
Further evaluation of these interventions 
using post-graduate data would be valuable 
for stakeholders to improve general practice 
numbers. Psychiatric workforce suffi  ciency 

in New Zealand is another challenge, with 
shortages projected. As similar shortages 
are projected in Australia, joint efforts could 
be made to increase student interest and 
recruitment to meet future needs.21 

A limitation of this study is that only half 
of graduating students who completed the 
medical specialty preferences section of 
the survey had decided on a career (35% of 
the total cohort). Secondly, the assumption 
that the career preferences of graduating 
students remain constant, and translate into 
corresponding vocational training pathways. 
The dynamic and rapidly evolving nature 
of medicine, and consequent alterations 
in models of care and/or scopes of practice 
make workforce modelling and predictions 
less accurate. This is evidenced by recent 
data demonstrating that graduates consider 
more specialties at graduation then they did 
previously, and up to a quarter of graduates 
end up in different specialties than those 
decided at graduation.22,23 This means stake-
holders need to remain dynamic in their 
projections and efforts to shape the work-
force.24 A third limitation of the study is that 
MSOD does not collect data on the medical 
and surgical subspecialty career intentions, 
nor can we further break down the general 
practice intentions and workforce into 
urban and rural patterns.

Conclusion
At graduation only half of New Zealand 

medical students have decided on a future 
medical specialty. There is thus a signif-
icant opportunity to “shape” the medical 
workforce in the early postgraduate years. 
This opportunity could be used to infl uence 
doctors to select specialties that are needed 
to match the future health needs of New 
Zealand. Strategies to address predicated 
shortages in vulnerable workforces may be 
particularly important. 
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