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Abstract

Background: General Practice training in Australia is delivered through the apprenticeship model. General Practice
supervisors support trainees transitioning from hospital-based work towards competent independent community-
based practice. The timing and manner in which support should be provided is still not well understood. This study
aimed to establish the variation in clinical and educational experiences and behaviours, and location, of general prac-
tice trainees’ consultations by stage of their vocational training. It was hypothesised that change is greater in earlier
stages of training.

Methods: A cross-sectional analysis of data (2010-2018) from the Regjistrar Clinical Encounters in Training (ReCENT)
study, an ongoing cohort study of Australian GP registrars'in-consultation clinical and educational experience and
behaviours. Multinomial logistic regression assessed the association of demographic, educational, and clinical factors
in different stages of training. The outcome factor was the training term.

Results: Two thousand four hundred sixteen registrars contributed data for 321,414 patient consultations. For several
important variables (seeing patients with chronic disease; new patients; seeking in-consultation information or assis-
tance; ordering pathology and imaging; and working in a small or regional practice), odds ratios were considerably
greater for comparisons of Term 1 and 3, relative to comparisons of Term 2 and 3.

Conclusion: Differences experienced in demographic, clinical and educational factors are significantly more pro-
nounced earlier in registrars'training. This finding has educational and training implications with respect to resource
allocation, trainee supervision and curriculum design. Sociocultural learning theory enables an understanding of the
impact of transitions on, and how to support, general practice trainees and supervisors.

Keywords: Education, Medical, Graduate, Family practice, General practice, Primary health care, In-practice
experience, Change management, Social theory

Background

General practice (family medicine) is a specialty which

allows healthcare systems to produce high quality, equi-

table and efficient care [1]. Inherent in general practice
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programs exist to prepare trainees for the change from
hospital-based work to general practice work and learn-
ing [3]. Successfully navigating this change is important
to reduce negative consequences including burnout and
intolerance of clinical uncertainty [4].

Australian general practice specialist vocational
training (hereafter, ‘GP training’), like many medical
vocational training programs, is based on the clinical
apprenticeship-like model. Registrars (trainees) work
independently alongside experienced general practitioner
(GP) supervisors [5]. This model provides exposure to
a wide-ranging set of patient demographics and clini-
cal presentations. After graduating from medical school,
GP registrars will complete a minimum of 24 months of
hospital-based training, 18 months of general practice
placements and 6 further months of extended skills train-
ing (which may be undertaken in general practice or in
hospital-based training). There are shared experiences
between Australian GP training and post-graduate medi-
cal specialist training programs internationally [6].

The transition from medical student to junior doctor
entails individuals coping with new responsibilities, tasks
and expectancies [7, 8]. This can initiate a period of rapid
personal development with development of robust cop-
ing strategies [9], but can also leave practitioners prone
to burnout [10]. A similarly momentous transition occurs
between hospital-based work and general practice train-
ing, where registrars are required to adopt a high level of
independence within an apprenticeship model of work-
ing, with similar risks for adverse outcomes [11]. What
is not well-understood is the rate and impact of the tran-
sition that occurs within general practice training and
beyond this in independent practice.

Differences in clinical and learning behaviour between
early and later stages of GP training have previously
been found in cross-sectional analyses for various out-
comes including the management of chronic disease [12];
information-seeking by trainees [13]; use of resources
and information within a consultation [14]; generation of
learning goals [15]; anxiety due to clinical uncertainty [2];
location (rurality) of practice [16]; and use of pathology
ordering [17]. In identifying these differences, a better
understanding is generated of how the individual skills
that comprise clinical competence in independent prac-
tice change with progression through training. Previous
research has not systematically assessed exactly when
these differences occur during training. These afore-
mentioned factors in clinical experience and behaviours
have not previously been synthesised in a single analysis
by stage of training. Understanding the timing of these
changes and where transitions are most keenly experi-
enced has important general practice workforce, train-
ing, and educational implications. It would help optimise
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educational resource allocation and trainee and super-
visor support. These findings could be applied to other
training programs with an apprenticeship-like model of
training.

In this exploratory epidemiological study, we sought to
establish variation in clinical and learning content, and
location, of trainee consultations by stage (training term)
of training. We hypothesised, given previous individual
findings using training term as an independent factor,
that changes in demographic, clinical and educational
variables would be greatest earlier in training.

Methods
This analysis was conducted within the Registrar Clinical
Encounters in Training (ReCEnT) project.

ReCEnT

ReCEnT is an ongoing cohort study of GP registrars’
in-consultation clinical and educational experience and
behaviours. It was conducted in five training organiza-
tions in five Australian states from 2010 to 2015, and in
three training organizations in three states and a terri-
tory from 2016 (following a major reorganization of the
national GP training program). The study participants are
Australian College of Rural and Remote Medicine and
Royal Australian College of General Practitioners regis-
trars in general practice training terms.

Registrars complete data collection, once in each of
three six-month (full-time equivalent) training terms, as
a routine component of their training program [18, 19].
They may also provide consent for their data to be used
for research purposes.

Data collection includes registrars’ demographic data,
and practice characteristics. Details of 60 consecutive
clinical consultations per term via a paper-based case
report form are recorded. Only office-based consulta-
tions are recorded. The consultation data includes patient
demographics, diagnoses and problems managed, inves-
tigations, management and educational training aspects.
The detailed methodology is presented elsewhere [18].

Outcome
The outcome factor was stage of registrar training (Term
1,2, or 3).

Independent variables

Independent variables related to the registrar, practice,
patient, consultation, and outcomes of the consultation.
See Table 2 for individual independent variables included
in analyses.
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Statistical analysis

A cross-sectional analysis of 18 rounds of data (2010
— 2018) from the longitudinal ReCEnT study, was con-
ducted at the level of registrar-round and at the level
of the consultation. The proportion of registrar-rounds
and consultations at each training stage were calculated
with 95% confidence intervals adjusted for repeated
measures within registrars.

Descriptive statistics included frequencies with per-
cent for categorical variables and mean with standard
deviation for continuous variables. The frequencies of
categorical variables were compared between outcome
categories using Chi-squared tests for all variables,
except when Fisher’s exact test was used (due to an
expected count less than 5 in 25% or more cells). For
continuous variables, means were compared using a
t-test.

Multinomial logistic regression was used within the
generalised estimating equations (GEE) framework to
account for repeated measures within registrars. The ref-
erence category of the nominal outcome was specified as
Term 3 for all analyses.

Univariate analyses were conducted on each covari-
ate, with the outcome. Covariates with a univariate
p-value <0.20 were considered for inclusion in the multi-
ple regression model.

Once the model with all significant covariates was fit-
ted, model reduction was assessed. Covariates which
were no longer significant (at p<0.2) in the multivari-
able model were tested for removal from the model. If
removal of the covariate did not substantively change the
resulting model, it was removed from the final model.

The regressions modelled the log-odds that registrars
were in Term 1 or Term 2, compared to Term 3, as a
function of independent variables.

To investigate the research question regarding how reg-
istrars’ clinical behaviours, educational experience and
training location differed by stage of training, four regres-
sion models were built, to sequentially assess associations
of different variable types with the outcome.

In the first model, the differences in registrars and their
training practice over stages of training were assessed,
by including practice and registrar independent vari-
ables in the regression model. Analysis was at the level of
registrar-round.

The second model examined patient differences across
registrar training stages, by including all the above vari-
ables, together with patient variables in the regression
model. Analysis was at the consultation level.

Similarly, to examine consultation and consultation-
outcome differences across training stages, the above
processes were repeated in third and fourth regression
models, both analysed at the consultation level.
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The rationale for this sequential approach was that we
sought to establish associations of registrars’ practice
location with training term (model 1) adjusted for regis-
trar and practice factors, but not for patient or consulta-
tion variables which are not relevant to practice location
allocation. Similarly, we sought to establish patient asso-
ciations with registrar term (model 2) adjusted for reg-
istrar and practice factors, but not for consultation or
consultation-outcome which are not relevant to the
registrar ‘seeing’/being consulted by the patient. Similar
logic applied for models 3 and 4.

Effects were expressed as odds ratios (ORs) with 95%
CI. Significance was declared at the conventional 0.05
level, with the magnitude and precision of effect esti-
mates also used to interpret results. Analyses were pro-
grammed using STATA 14.0 and SAS V9.4.

Ethics approval
University of Newcastle Human Research Ethics Com-
mittee, Reference H-2009-0323.

Results
Data collection included 18 rounds of ReCEnT data col-
lection (2010-2018), including 2416 registrars (response
rate 94.9%), 5798 registrar-rounds, and 321,414 registrar-
patient consultations. Registrar and practice characteris-
tics are presented in Table 1.

Term 1 registrars contributed 39.6% [95% CI: 39.1-
40.1] of registrars-rounds (n=2294); Term 2 registrars

Table 1 Characteristics of participating registrars and their
practice

Registrar variables (n =2416) n (%)
Registrar gender Female 1496 (62.3)
Qualified as doctor overseas Yes 472 (19.7)
Registrar round/practice variables (n=5798)
Registrar age (years) Mean £+ SD 326+63
Registrar works Part-time Yes 1509 (26.4)
Worked at practice before Yes 1258 (22.0)
Registrar training term Term 1 2294 (39.6)
Term 2 2100 (36.2)
Term 3 1404 (24.2)
Practice rurality/urbanicity Major city 3444 (60.2)
Inner regional 1501 (26.4)
Outer regional 765 (13.4)
/ remote / very
remote
Practice location SES status (SEIFA Mean =+ SD 55+28
index)
Practice routinely bulk bills Yes 1509 (26.4)
No. GPs 1-4 2071 (37.8)
(FTE) working at the practice 54 3413 (62.2)
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36.2% [95% CI: 35.8-36.6] (n=2100); and Term 3 24.2%
(95%CI 23.6-24.8] (n=1,404]. The corresponding per-
centages for patient consultations were for Term 1, 40.3%
(95%CL: 39.8-40.9] (n=129,578); Term 2, 35.9% (95%
CL: 35.4-36.3] (n=115,314); and Term 3, 23.8% (95%CL:
23.2-24.5] (n="76,522).

Characteristics associated with stage of training are
presented in Table 2, with univariate and multivariable
regression models presented in Table 3.

Results show considerable differences in multiple vari-
ables across training, particularly between Term 1 and
Term 3.

While we have not directly compared differences
between Term 1 and Term 2 with differences between
Term 2 and Term 3, a consideration of the overall pattern
of multivariable results (effect size, p-values, direction of
effect) suggests that much of the change in independent
variables between early (Term 1) and later (Term 3) train-
ing and practice occurs early in training (between Terms
1and 2).

There were several independent variables for which
there were significant differences between Term 1 and
Term 3, but for which the differences between Term 2
and Term 3 were of smaller effect, not reaching statisti-
cal significance, and with the direction of the associa-
tion being reversed. These included registrars working in
small practices (Term 1 vs Term 3 OR 1.22, Term 2 vs.
Term 3 OR 0.94 (p=0.007 and 0.39, respectively); regis-
trars seeing patients that were new to them (OR 1.48 and
OR 0.96 (p<0.001 & 0.13); and ordering pathology (OR
0.89 and OR 1.00 (p<0.001 & 0.94). For registrars seeing
patients new to their practice, a similar pattern exists,
though both comparisons reached statistical significance
(OR 1.34 vs. OR 0.90 (p <0.001 and 0.003).

For some other variables, there were differences
between Terms 1 and 3, but not between Terms 2 and 3,
with the values of the respective ORs suggesting much of
the difference between Term 1 and 3 occurred between
Term 1 and Term 2: for example, registrars working in
inner regional compared to major city practice (OR 1.30
and OR 1.09 (»p=0.004 and 0.30), and registrars order-
ing imaging (OR 0.94 and OR 0.99, p=0.006 and 0.75).
Registrars in later terms saw significantly more patients
with chronic disease, with much of this difference seem-
ing to be between Terms 1 and 2 (OR 0.88 and OR 0.96,
p<0.001 and 0.011). Similarly, much of the decrease
in registrars’ in-consultation seeking of information or
assistance seemed to occur between Terms 1 and 2 (OR
2.04 vs. OR 1.35 p<0.001 and < 0.001).

There was a lesser number of independent variables for
which most difference appeared to exist between Terms
2 and 3: registrars working part-time, and the registrar
organizing patient follow-up.
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Discussion

Summary of the main findings

We found differences between Terms 1 and 3 in a range
of independent variables, spanning various aspects of
registrars’ practice. This suggests considerable change
in the context and content of their practice as registrars
progress through training. These differences were more
pronounced, that is, changes were more likely to occur
earlier rather than later in training. Differences were
apparent especially for working in small and regional
practices, and for seeing patients who were new to both
registrar and the practice. Differences in seeking in-con-
sultation information or advice, and in pathology and
imaging ordering also appeared to be greater in early-
than in later-training, as was exposure to chronic disease
care.

Though our analyses were cross-sectional and do not
document change in individual registrars’ experiences,
they nevertheless strongly suggest transitions in registrar
training experience are greater earlier in training. This
data provides statistical insight into the magnitude and
speed of transitions experienced in postgraduate train-
ing. Our research demonstrates that rapid change affect-
ing several areas of GP registrars’ training experiences
occurs earlier rather than later in training. This is evi-
dence in support of our hypothesis that changes in demo-
graphic, clinical and educational variables are greatest
earlier in training.

Context of findings in relation to previous research

Whilst expected, change and transition have tradition-
ally been seen as adverse periods. The management of
transitions and change have featured heavily in medical
educational theory and curriculum design. Tradition-
ally, changes and transitions were viewed as problem-
atic stages in training [10], with recommendations to
alter curriculum design to align with training for the
next stage, rather than addressing the transition. More
recently, transitions are increasingly being viewed as
learning opportunities instead of threats [20].

The transition from medical student to junior doctor,
and from hospital-based work to general practice training
and the attendant demands of rapid professional devel-
opment, skills acquisition and tolerance of uncertainty
could also be seen as entailing positive aspects. Much
previous research has focused on the risk of adverse out-
comes and burnout in these periods of change [2, 10, 21].
The transition into general practice training occurs in the
context of GP registrars adopting a high level of inde-
pendence within a new working environment and style of
practice where they are expected to manage undifferen-
tiated and complex, often chronic disease presentations
[22, 23]. Experiencing a rapid change from hospital-based
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work to ‘the wild safari’ of GP registrar work and learn-
ing [3] can be seen as a form of ‘immersion’ into a new
environment. This concept has proven effective in simu-
lation teaching [24] and exposing medical students to
work as a junior doctor [25]. Our findings, explored also
in previous research [15], demonstrate that GP registrars
generate less self-directed learning goals as they pro-
gress through training as seen in the differences between
Terms 1 and 3 and between terms 2 and 3 (OR 1.83 and
OR 1.36, p<0.001 and < 0.001). This suggests that, despite
the rapid transitions experienced in training, registrars
develop more confidence in their clinical knowledge and
practice, with less perceived need for further reflection
and self-directed learning.

Conversely, rapid transitions could exacerbate negative
consequences including the potential burnout associ-
ated with managing, and making decisions for [2], a high
proportion of undifferentiated illnesses in general prac-
tice, especially where there is a high intolerance of clini-
cal uncertainty [4]. Our findings show that ‘structural’
changes in training (practice size and rurality of location)
are occurring concurrently with this professional and
educational ‘immersion’ This may potentially amplify any
consequences of this transition period, negative or oth-
erwise, and needs to be considered when navigating this
change.

A pedagogical perspective is helpful in providing a
framework to consider how both personal and contex-
tual factors influence responses to change. Using exist-
ing sociocultural educational theory helps conceptualise
and clarify our findings of change and transition in an
apprenticeship-like model of general practice training.
This allows for a focus on how individuals can be better
supported through transitions, rather than only on why
this change occurs.

Transitions and a sociocultural view of general practice
training

The psychologist Lev Vygotsky describes the zone of
proximal development’ (ZPD) as the distance between
actual and potential developmental levels. This gap in
development is traversed through problem solving
under the guidance of more capable peers and, ‘the
more knowledgeable other’[26], in this example, the GP
supervisor. The ZPD can be further differentiated into
objective and subjective components [27]. The objec-
tive ZPD, applied to the apprenticeship training model,
encompasses systemic functions that exist independent
of the registrar, including the practices they are allo-
cated to work in, the role of regional training organi-
sations, the GP training curricula, and working with
supervisors. The subjective ZPD describes individual
capabilities in navigating change, such as resilience.
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This framework helps us understand how individual
registrar-specific qualities and organisational compo-
nents interact and influence registrars’ adaptation to
new learning environments. Underpinning this in an
apprenticeship-like model of training is the relation-
ship between trainees and supervisors. Understanding
the formation of this supervisory relationship [28], is
essential for reducing role uncertainty and facilitating
task-mastery and confidence [29].

Our findings of more rapid transitions earlier in train-
ing may be a consequence of the apprenticeship-like
model of training in Australia [30]. The geographically-
dispersed, more heterogeneous Australian model may
facilitate the front-loaded ‘structural’ changes (such as
size and rurality of practice), which comprise compo-
nents of the objective ZPD, noted earlier in training. Pro-
active and comprehensive management of the objective
ZPD would likely positively impact trainees’ experiences
of transitions.

By contrast elsewhere, for example in the North Ameri-
can system, training is administered via state- or univer-
sity-based programs with closer supervision of trainees
in academic family medicine practices [6]. Patient con-
tact and training arrangements are standardised and
managed by university departments, signifying closer
management of the objective ZPD for trainees.

The theory of proximal development references the
instructional concepts of ‘scaffolding’ and ‘apprentice-
ship’” wherein more knowledgeable others, GP supervi-
sors, help trainees formulate illness scripts and develop
clinical reasoning. Our research demonstrates that the
increased rate of transitions experienced earlier in train-
ing coincide with medical trainees forming more clinical
questions and seeking further advice. This suggests that
supervisor-led scaffolding and support is required earlier
in registrar training in order to facilitate the potential of
individual trainees to navigate and learn from the transi-
tional experience, rather than be overwhelmed by it.

In the Australian GP training environment, supervi-
sors need to be expert in providing patient care ‘by proxy’
and giving registrars support [5]. Australian GP super-
visors are supported in their role by Regional Training
Organisations [31]. Our findings of trainees experiencing
greater clinical change earlier in training identifies the
need for increased supervisor support of registrars at this
time of maximal transition [32]. It may be that current
emphasis on early support for registrars should be pur-
sued even more strongly. This increased clinical support
would need to be underpinned by adequate, standardised
supervisor training [33], professional development and
remuneration [34]. International studies have shown the
need and successes of earlier support and intervention
for GP trainees [35, 36].
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Using established sociocultural educational theory
to examine the impact of educational and behavioural
changes in an apprenticeship-like model of training
demonstrates where resource allocation and educational
support is required, earlier in training, in order to help
trainees navigate the transition to competent, independ-
ent practice.

Conclusions

The precise impact of the quantitatively-demonstrated
rapid changes early in general practice training and asso-
ciated steep learning curve for trainees across a range of
educational, clinical and demographic factors requires
further exploration. Rapid transitions within an appren-
ticeship-like model of training could exacerbate already-
existing impact of uncertainty in general practice and
may contribute to physician burnout [2]. Pairing educa-
tional insights from established sociocultural theories of
learning with our observations provides a framework for
mitigating the potential negative impact of transitions.
GP supervisors and training organisations, comprising
the objective ZPD, need to provide trainees with addi-
tional early support. This support would help to flatten
the shape of the early learning curve. Without this sup-
port, burnout and attrition rates from training pro-
grams could increase [37]. Implementing such measures
may however increase demands on GP supervisors and
the current apprenticeship-like Australian model of GP
training.

Further research

Further research should focus on the specific impacts
that the now-identified steep learning curve has on GP
trainees, supervisors, patient care and the health work-
force. It remains to be explored whether particular
groups of trainees are affected differently, including those
training in more rural and remote areas [38] and interna-
tional medical graduates training in Australia [39].
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