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Almost all students who enter med-
ical school go on to practise medi-
cine. Their education and training 

is expensive both to the taxpayer and to 
individual students, requiring input from 
multiple stakeholders including communi-
ties, universities, hospitals, general practic-
es, the Medical Council of New Zealand and 
postgraduate colleges. These stakeholders 
reasonably expect a medical workforce to 
address health needs. For decades, New 
Zealand has been heavily reliant on Inter-
national Medical Graduates (IMGs) to fi ll 
shortages especially in general practice 
and psychiatry, or in rural areas.1–3 As a 
result, over 40% of  New Zealand’s current 
medical workforce received their medical 
degree overseas. In the 2016 New Zealand 
workforce survey, general practitioners 
comprised around 33% of the workforce 
and psychiatrists, 6.5%.3  To meet future 
primary care demands created by an ageing 
population with more chronic or complex 
disease, along with a preference for reduced 
hours of work by doctors, it is estimated 
that the proportion of general practitioners 
needs to be higher.1 In response to current 

and anticipated workforce shortages and 
to reduce reliance on IMGs, the Govern-
ment has recently increased New Zealand’s 
medical student numbers.4Medical schools 
have a key role in identifying students with 
favourable attributes and providing them 
with formative undergraduate experiences 
as important fi rst steps in workforce devel-
opment.5 The resulting graduate cohorts 
must be disposed towards the full range of 
vocational scopes.2 However, evidence for 
what infl uences career choice at the under-
graduate stage is relatively limited. 

It is well-established that students from 
rural backgrounds are more than twice 
as likely as other students to enter rural 
practice.6 This was the rationale for the 
establishment of dedicated rural admission 
pathways at the Universities of Auckland 
and Otago in 2003. Furthermore, rural 
placements during medical programmes 
increase the likelihood of practising in rural 
locations in the longer term, over and above 
background.7–9 Again, both schools provide 
these experiences for all students. Moreover, 
there are long-standing equity pathways 
for admission of students who are Māori or 
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with Pacifi c ancestry. Proportions of these 
students in recent medical classes now 
approximate those in the general popu-
lation. International evidence suggests these 
students may be more likely to choose to 
work in underserved areas.10 Women are 
more likely than men to work in careers 
with more ‘predictable’ work patterns such 
as general practice, or in work environ-
ments which are perceived as more fl exible 
or family-friendly.11–15 

The context and mission of the medical 
school itself may affect how curriculum 
resources are allocated, as well as what 
types of students might apply or be selected. 
A common assumption is that spending 
more time in a specifi c medical school 
attachment may result in greater interest in 
a particular specialty. Yet, are people who 
have experiences in a particular specialty 
more interested in that specialty because of 
that experience (causation), or because they 
were already interested and that’s why they 
elected to get more experience in it (asso-
ciation)? Might there be serendipity such 
as being exposed to role models at crucial 
times? The quality of that experience or role 
models may be infl uential, but this might 
be positive or negative.16,17 Furthermore, 
media portrayal and the attitudes of family 
and friends may infl uence early career 
decisions.18  How a medical school articu-
lates with postgraduate training may be 
important in maintaining pathways to 
specifi c careers.19 

Collecting prospective data from medical 
students and early postgraduate doctors 
enables the exploration of how individual 
student background or attributes might 
interact with curriculum or early post-
graduate training to affect eventual career 
choice and location. This information may 
prove useful for regarding the required 
future medical workforce both in terms of 
numbers and in aptitude for the range of 
careers needed.

Existing studies elsewhere
Workforce surveys provide cross-sectional 

information that describe the demography 
and distribution of the medical workforce 
at one time point. When conducted itera-
tively, trends or areas of current or future 
shortages may be signalled. These data might 
be useful in arguing for more training places, 
but are of limited value in clarifying factors 

infl uencing medical workforce development. 
For example, a study in the UK showed 
the proportion of graduates indicating an 
interest in general practice ranged from 11% 
at Oxford to 33% at Birmingham2 but the 
factors driving this were not clear. 

Prospective longitudinal tracking helps an 
understanding of how the medical workforce 
develops and factors affecting career choices, 
particularly if the experiences and types of 
training gained over time are captured. For 
example, since 1972, careers of graduates 
from a rural medical school in Pennsylvania 
have been tracked.21 Over 45% of medical 
students who had all three characteristics 
of a rural background, intention to practice 
rurally, and intention to practice in family 
medicine eventually worked in a rural area.22 
Furthermore, 70% of those who entered 
rural practice soon after medical school were 
still there two or three decades later.23 

Longitudinal studies in the UK have 
clarifi ed the predictive ability of a range 
of selection tools and career intentions 
through medical training.24–27 Intentions at 
one year post-graduation (PGY1) matched 
eventual career for just over half of doctors, 
while over 80% of intentions at PGY5 were 
realised.25 Closer matches were seen in 
some specialties, such as surgery, or when 
doctors were more defi nite about their 
intentions early on. General practice was the 
destination of about half of those who had 
initially embarked on a hospital specialty but 
who subsequently changed their minds.27 

The Medical Schools Outcomes 
Database and Longitudinal 
Tracking Project (MSOD) 

In the early 2000s, the Deans of medical 
schools in Australia and New Zealand 
embarked on an ambitious project to 
explore how individual student back-
ground or attributes might interact with 
curriculum or early postgraduate training 
to impact on eventual career choice and 
location. In Australia, a driver was to 
justify Commonwealth investment in rural 
clinical schools in terms of rural work-
force enhancement. The Medical Schools 
Outcomes Database and Longitudinal 
Tracking Project (MSOD) emerged as the 
world’s fi rst bi-national medical work-
force study aiming to track students from 
all Australian and New Zealand medical 
schools from selection, through their 
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medical school programme, into post-
graduate training, and thence practice.28,29 
The MSOD project secretariat was housed 
in Sydney, with funding from the Australian 
government and the Medical Deans.

The original MSOD design invited 
students to participate in a Commencing 
Medical Students Questionnaire (CMSQ) at 
entry, an exit questionnaire (EQ) at gradu-
ation, followed by further surveys at PGY 
1, 3, 5 and 8. In order to distil curriculum 
effect from student factors, it was deemed 
important to understand levels of interest 
in various disciplines at entry into medical 
school. This was to be supplemented by 
medical school data on aspects of the 
curriculum experienced by each partic-
ipant. There was thought to be suffi  cient 
diversity among the 23 Australasian medical 
programmes to provide insights into the 
effect of different curriculum factors and 
environments as predictors of career paths.

The MSOD project began enrolling 
participants in Australia in 2005, with the 
University of Otago following from 2007 and 
the University of Auckland from 2012. For 
Auckland medical students, MSOD super-
seded a career tracking project involving all 
health professional students underway since 
2006. Since 2012, the NZ MSOD Steering 
Group has coordinated the efforts of the two 
New Zealand medical schools, supported 
by funding from Health Workforce New 
Zealand (HWNZ) plus in-kind support from 
both universities. The project is covered 
by ethics approvals from the respective 
medical schools, with datasets housed 
securely but accessible to researchers 
following established protocols. 

In 2014, the MSOD project in Australia 
changed considerably in scope for reasons 
including a change of funder. There is now a 
single survey of fi nal year students with the 
dataset being stored and managed by the 
Australian Institute of Health and Welfare 
on behalf of Medical Deans. It is intended 
that data will be linked to information in the 
annual medical workforce survey conducted 
by the national registration body. For now, 
New Zealand continues as a separate but 
linked arm of the MSOD project, collecting 
comprehensive data according to the 
original project method.

The MSOD project has been embraced by 
medical students, schools and other stake-
holders in the medical workforce on both 
sides of the Tasman. To date, the Australian 
dataset contains information on over 32,000 
participants,30 with the New Zealand dataset, 
over 4,000. Response rates in New Zealand 
are over 85% at entry and over 75% at exit, 
giving considerable power to answer work-
force questions. 

Selected early findings from MSOD
The NZ MSOD Steering Group collates 

data and regularly produces reports at a 
national level which are available through 
the MSOD (NZ) website (https://www.otago.
ac.nz/medical-school/undergraduate/
medicine/msod/). 

The demography of recent New Zealand 
medical students is typifi ed by the 
students who completed a CMSQ in 2017 
(response rate 96%). Of these, 59% were 
female and 63% were under 20 years; the 
majority (93%) were New Zealand citizens 
or permanent residents, with 64% of all 
students born in New Zealand. Over a 
quarter of students (26%) considered they 
were from a rural background. Of the 
total, 57% self-identifi ed as New Zealand 
European, 17% as Māori and 7% as Pacifi ca. 
Among those who attended secondary 
school in New Zealand, 43% went to a 
school in the Auckland region. Some of the 
MSOD reports have accumulated data over 
a number of years. Table 1 shows the career 
intentions of respondents who answered 
entry, exit and PGY1 questionnaires in the 
years shown. The top 10 specialties at each 
time point are in bold. It can be seen that 
some specialties hold increased interest 
over time (such as general practice, adult 
medicine, anaesthesia), and some less so 
(such as surgery, paediatrics). 

Based on the same three cohorts, there 
are changes in the distribution of preferred 
location of practice over time (Table 2) with 
fewer preferring practice in a major city and 
more in a regional centre (p<0.00001).

On completing their medical programme, 
students are asked   to rate factors infl uencing 
their choice of specialty on a scale of 1, not 
at all, to 5, a great deal (see Table 3). We have 
not shown the individual data from year to 
year as it is remarkably consistent. As seen in 
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Table 1: Career specialty intentions at three time points: entry to a New Zealand medical programme, 
exit and after PGY1. 

Intended specialty Entry 
Years 2013–2015
N=1,362
(response rate 
92%)

Exit 
Years 2013–2017
N=1,588
(response rate 
78%)

PGY1 
Years 2012–2016
N=978
(response rate 
49%)

Addiction medicine 0.1% 0.3% 0.1%

Adult/internal medicine 5.4% 12.8% 17.2%

Anaesthesia 3.4% 7.5% 7.4%

Dermatology 2.1% 0.9% 1.6%

Emergency medicine 9.3% 6.4% 4.5%

General practice 13.4% 21.9% 20.8%

Indigenous health 0.7% 0.3% n/a

Intensive care medicine 1.0% 1.9% 1.9%

Medical administration 0.3% 0.3% 0.2%

Non-specialist hospital doctor 0.3% 0.2% 0.1%

Obstetrics and gynaecology 4.3% 6.2% 5.8%

Occupational medicine 0.1% 0.1% n/a

Ophthalmology 2.0% 1.6% 1.8%

Oral and maxillofacial surgery 0.3% 0.4% 0.1%

Paediatrics and child health 15.6% 7.6% 7.1%

Pain medicine 0.1% 0.1% n/a

Palliative medicine 0.4% 0.5% 0.5%

Pathology 1.4% 0.6% 1.2%

Psychiatry 4.2% 2.7% 2.5%

Public health medicine 1.6% 0.6% 1.0%

Radiation oncology 0.7% 0.1% n/a

Radiology 1.2% 2.5% 3.3%

Rehabilitation medicine 0.3% 0.1% 0.1%

Rural and remote medicine 0.9% 2.7% 2.2%

Sexual health medicine 0.1% 0.1% 0.2%

Sports and exercise medicine 1.5% 1.5% 0.6%

Surgery 25.8% 20.3% 18.3%

Other 3.5% 0 1.7%

The top 10 specialties at each timepoint are in bold.
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the table, students report the most important 
factors infl uencing their career decisions 
relate to the nature of the work, including 
role models and intellectual content, and 
experiences during medical school. Moder-
ately important are factors around work 
fl exibility, appraisal of own circumstances 
and career prospects. Financial infl uences 
and prestige, along with length of training 
are perceived as relatively unimportant. 

Comparisons between Australian 
and New Zealand medical students

As there are published summaries of 
exit student data in the two countries, it is 
possible to compare student career inten-
tions. Despite differences in the education 
and health systems, there are striking simi-
larities in the career intentions of students. 
Compared with forecast need, there is 
under-interest in general practice and in 

psychiatry, and over-interest in surgery. 
It is encouraging to see interest in rural 
and remote medicine among New Zealand 
students. However, it must be noted that 
fewer than half of graduates are certain of 
their specialty at this stage.      

Longitudinally-linked rural data 
Now that data have been collected at 

various time points for over a decade, it 
is possible to link individual student data 
longitudinally. This allows greater insight 
into whether intentions change, when they 
change, and factors associated with the 
change. Given the concern about the rural 
workforce, these were the fi rst longitu-
dinal research projects undertaken by NZ 
MSOD Steering Group. ‘Rural’ was defi ned 
as an area of 100,000 or fewer; ie, ‘region-
al-rural’.31,32 The studies found that about 
one fi fth of New Zealand medical students 

Table 2: Intended location of practice at three time points: entry to a New Zealand medical programme, 
exit and after PGY1. 

Intended location of practice Entry Exit PGY1 

Major city (>100,000) 69.5% 63.7% 59.2%

Regional city or large town (25,000–100,000) 18.3% 28.6% 32.1%

Town (10,000–24,999) 6.8% 6.1% 6.1%

Small town (<10,000) 5.4% 1.6% 2.5%

Table 3: Factors infl uencing choice of specialty at time of graduation for cohorts for 2013 to 2017 on a scale of 1, not at all, to 5, 
a great deal.

Factor Mean 
score

Factor Mean 
score

Atmosphere/work culture typical of the discipline 4.1 Perceived career advancement prospects 3.1

Interest in helping people 4.0 Availability of a vocational training placement 3.1

Influence of consultants/mentors 3.9 Perceived job security 3.0

Experience of specialty as a medical student 3.9 Opportunity for research and/or teaching 2.8

General medical school experiences 3.8 Geographical location of most preferred specialty 2.7

Intellectual content of the specialty 3.7 Number of years required to complete training 2.7

Self-appraisal of own skills-aptitudes 3.7 Perceived financial prospects 2.4

Opportunity for procedural work 3.7 Perceived prestige of the discipline 2.3

Perceived opportunity to work flexible hours 3.4 Influence of parents/relatives 1.9

Perceived amount of working hours 3.4 Risk of litigation and associated insurance costs 1.9

Types of patients typical of the discipline 3.4 Financial costs of medical school education and/or debt 1.7

Self-appraisal of own domestic circumstances 3.2 Financial costs of vocational training 1.7
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come from a rural background, with most 
being admitted to medical school via a 
dedicated rural entry pathway. A third of all 
students intend to work in a rural setting. 
Half of students changing from a rural to 
urban career intention are rural students 
with these more than offset by urban 
students who switch to a rural intention. 
Rural background and rural intention at 
entry to medical school are each signifi -
cantly associated with a rural intention at 
exit. One fi fth of students have a persistent 
rural career intention at both entry and exit, 
with these students more likely to be female 
(68%), from a rural background (70%), New 
Zealand European (76%) or involved in a 
rural club for at least one year (45%). 

Where to from here? 
The majority of New Zealand students are 

still undecided on career intentions at the 
time of graduation, and for these doctors, it 
will be particularly important to track areas 
of interest in the early postgraduate years. 
These are years in which workplace envi-
ronments, completion for training places 
and changes in personal circumstances such 
as parenting, may become more infl uential. 

The NZ MSOD Steering Group has been 
collecting PGY1, PGY3 and PGY5 responses 
for several years. In 2019, the fi rst PGY8 
responses will be collected, by which stage 
most graduates will have differentiated 
into their chosen specialties. Hopefully the 
results will point to demographic, curricular, 
workplace or socio-political factors 
amenable to change, thus better aligning 
student and graduate intentions with health 
workforce needs. It will also allow explo-
ration of associations with experiences in 
the early postgraduate years, such as the 
new community-based attachments for 
house offi  cers. 

The MSOD Steering Group’s priorities 
are to clarify which, if any, curriculum or 
training experiences infl uence a student 
towards an area of need such as general 
or rural practice. The group recognises the 
need for further work using defi nitions of 
‘rural’ that relate to smaller or more isolated 
areas. On the whole, rural placements 
during medical school are less plentiful, and 
may cost more than those in large urban 
hospitals. Resource-constrained medical 
schools and healthcare providers33 are faced 

Table 4: Career intentions of graduating New Zealand and Australian medical students in 2017.

New Zealand graduates Australian graduates30

Preferred country of future 
practice 

98% in New Zealand 94% in Australia

Preferred region of future 
practice

39% outside major cities 36% outside capital cities

Specialty of future practice
(those above 1% of class) 

Surgery (24%) Adult medicine (19%)

General practice (20%) General practice (17%)

Adult medicine (13%) Surgery (15%)

Anaesthesia (9%) Anaesthesia (11%)

Paediatrics and child health (7.5%) Paediatrics and child health (9%)

Emergency medicine (6.8%) Emergency medicine (9%)

Obstetrics and gynaecology (5.7%) Obstetrics and gynaecology (6%)

Rural and remote medicine (3.6%) Psychiatry (4%)

Psychiatry (2.9%) Intensive care medicine (3%)

Radiology (1.4%) Ophthalmology (2%)

Ophthalmology (1.4%) Radiology (2%)

Sport and exercise medicine (1.4%) Dermatology (1.2%)
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with questions such as: when and for how 
long should the placement occur? Should 
they be repeated? Which students are the 
‘best bet’ in workforce terms to undertake 
extended general practice or rural place-
ments? Another priority workforce to study 
is psychiatry. We also don’t know how 
careers of New Zealand students entering 
via equity or rural origin pathways develop 
and may best be supported. Does the medical 
school experience or the early postgraduate 
experience have more infl uence? The latter 
would guide workforce strategies, as it would 
inform whether any mismatch between 
student intentions and future workforce are 
due to student factors or the work/training 
environment following graduation. 

To this end, the NZ MSOD Steering Group 
recently expanded to include staff from 
the Health Workforce Directorate in the 
Ministry of Health. The group is working 
to link career intention data with actual 
workforce outcomes from the annual prac-
ticing certifi cate data and subsequently the 
annual survey of the New Zealand medical 
workforce. This will allow greater confi -
dence in determining the most important 
career predictors. 

Conclusions 
Longitudinal tracking projects such as 

MSOD take many years to realise their full 
potential.22 They rely on the goodwill and 
trust of students and doctors who complete 
surveys, as well as the support of multiple 
stakeholders. Important considerations 
are consistency of vision, method, relevant 
analyses and reporting. Ongoing resourcing 

is necessary. The MSOD project has been 
underway for over a decade and now has 
large datasets giving signifi cant power to 
provide evidence to various stakeholders. 
Some of the key fi ndings to date are:

• Most New Zealand graduates wish to 
work in New Zealand.

• Rural background is very important in 
rural career intention, justifying the 
rural preferential entry pathways to 
New Zealand medical schools.

• Over time, fewer New Zealand 
students have an urban career 
intention, while rural and remote 
medicine is emerging as a career path. 

• Student perception places the major 
infl uence on career intention as 
‘atmosphere/work culture typical of 
the discipline’. The importance of 
a range of positive undergraduate 
and early postgraduate experiences 
cannot be overstated, especially since 
most students are undecided at gradu-
ation. Specialties fi nding it diffi  cult to 
attract suffi  cient numbers of trainees 
need to address factors that affect 
student choices.

Both medical schools remain strongly 
committed to the MSOD project, and intend 
to continue working with students, the 
Health Workforce Directorate and other 
stakeholders to ensure that the initial 
potential is realised. The NZ MSOD Steering 
Group welcomes feedback as well as collab-
oration with interested parties. Contact may 
be made with the Group through 
msod.project@otago.ac.nz. 
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