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Career choice and place of graduation among physicians in Norway
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Abstract

Objective. To investigate to what extent a physician’s place of graduation is associated with the physician choosing a career
as a general practitioner (GP), and identify factors in the curriculum that could predict a general practice career. Design.
Cross-sectional study based on the membership database of the Norwegian Medical Association. Serring. Physicians work-
ing in Norway who graduated from four domestic medical schools, five other countries, and three groups of countries.
Physicians were categorized according to their main professional activity as GPs, hospital physicians, and researchers.
Subjects. A total of 2836 medical physicians who were working in Norway during 2010 and graduated from medical school
between 2002 and 2005. Main outcome measures. Percentage and odds ratio for subjects working as a GP in Norway during
2010. Descriptive data for pre-graduate general practice education in Norwegian medical schools were also analysed. Results.
Compared with the University of Oslo, there was a significantly higher proportion of GPs among physicians who had
graduated from Denmark (OR 2.9, 95% CI 1.9-4.5), Poland (OR 2.0,95% CI 1.4-2.9), Sweden (OR 1.8,95% CI 1.0-3.1),
and Trondheim (Norway) (OR 1.5, 95% CI 1.1-2.0). Across the four Norwegian medical schools, there were significant
associations between choosing a general practice career and the sum of pre-graduate educational hours regarding general
practice, general practice preceptorship, and the number of GP teachers. Conclusion. The physician’s place of graduation
appears to be associated with career choice. The universities’ total contribution in pre-graduate general practice education
may be associated with future GP career choice.
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Introduction 2002-2005, our objectives for this study were to (1)
estimate the prevalence of general practice, hospital,
and researcher career choices among physicians who
graduated from different universities in Norway and
from different countries abroad, and (2) investigate
whether descriptive data from Norwegian medical
curricula could explain differences in the likelihood
of graduates working in general practice.

Norway has approximately 20000 active physicians.
Based on membership in the Norwegian medical
association, these physicians can be categorized as
general practitioners (GP), hospital physicians or
researchers [1]. In the coming years, Norway will
need more GPs.

Several factors affect the final career choice for
physicians. The curriculum will be the same for all
physicians from the same medical school, and this

. .. . Material and methods
might partly explain different career choices among

physicians educated at different universities. Interna-
tional studies have found associations between a
medical school and its graduates’ career choices
[2,3]. We could not identify any Scandinavian study
investigating this association.

Based on a study population of all physicians
working in Norway in 2010 who graduated during

The study’s data were drawn from the membership
database of the Norwegian Medical Association
(NMA), which includes 95% of all physicians prac-
ticing in Norway. The database, which is based on
input from each individual physician, lists the
member’s place and year of graduation, occupational
branch, and PhD.
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There is no documentation on how place of
graduation for Norwegian physicians is associ-
ated with the likelihood of ending up practising
as a GP.

e This study found significant differences in
the likelihood of working as GP based on
where the physician graduated from medical
school.

e Universities’ total contribution to general
practice teaching seems to be associated with
its graduates’ future GP career choice.

The independent predictor variable in this study
was the physician’s place of graduation. It was cate-
gorized into 12 groups: University of Oslo (Norway),
University of Bergen (Norway), Norwegian Univer-
sity of Science and Technology, University of Tromse
(Norway), Sweden, Denmark, Germany, Hungary,
Poland, Middle Europe (Slovakia, Czech Republic,
Austria, Switzerland) and English-speaking coun-
tries (Australia, Canada, Ireland, Malta, Netherlands,
United Kingdom), and other countries.

The University of Oslo educates the largest num-
ber of medical students in Norway; therefore we used
it as the reference in variance analyses. Universities or
countries that educated more than 100 Norwegian
physicians during the study period were categorized
separately. Due to general culture and medical curri-
cula similarities, we split the remaining European
countries into “Middle Europe” and “English-speaking
countries”, including the Netherlands. The remaining
“Other countries” consisted of 24 countries that each
contributed <10 Norwegian physicians during the
study period (mean=4). This mixed residual group
will not be discussed further.

Tromse in Norway started medical studies in
1973 and Trondheim in 1993. Oslo changed to a new
curriculum in 1996. For data to be representative of
today’s medical curriculum in Norway, we included
only physicians who started their medical education
in 1996 or later.

All the 3044 physicians in the NMA membership
database who had graduated between 2002 and
2005 and who worked in Norway in 2010 were eli-
gible. The NMA has seven occupational branches.
We categorized the branches into three groups; these
represent the dependent outcome variables in this
study (Figure 1). Group A, GPs, combines the mem-
bers of General Practitioners and Public Health
groups, as physicians organized in Public Health
have a long tradition of being GPs. Group B,
Hospital physicians, combines Junior Hospital Phy-
sicians, Senior Hospital Physicians and Specialists in

Private Practice. Group C, Researchers, initially
consisted of Physicians in Scientific Posts. All physi-
cians who had a PhD or who were registered in
NMA with research position were re-categorized as
researchers. Physicians who were organized as Occu-
pational Physicians were excluded. A total of 194
physicians were excluded because of missing data on
occupational branch membership. The total study
population consisted of 2836 physicians (Figure 1).
This article focuses mainly on GPs.

To identify simple associations between university
curriculum and a career as a GP, quantitative descrip-
tive information regarding pre-graduate general prac-
tice education was obtained from the Norwegian
universities (teaching hours on subjects relevant to
general practice, the number of general practice
teachers, and the hours of preceptorship in general
practice). Each variable was ranked from 1 (lowest)
to 4 (highest) and the rankings were summed.

The NMA membership database held information
on the members’ age, sex, and citizenship. Age was
categorized into three groups, with one-third of the
study population in each group. Citizenship was cat-
egorized as Norwegian or non-Norwegian/immigrant.
Confounding was evaluated by multivariate logistic
regression and crosstab analyses of these variables
according to occupation. Multivariate logistic regres-
sion adjusted for confounding. In multistratified
analyses for sex, age, citizenship, and origin of edu-
cation, only the results for the occupational choice by
physicians graduated in Norway were considered.

We treated independent variables as categorical.
Rankings of descriptive data had a Gaussian distribu-
tion and were treated as continuous variables in
logistic regression analyses. We evaluated the assump-
tion of linear trend between working as a GP and
descriptive ranking through model comparison using
a chi-squared test. The assumption of linearity could
not be rejected (p>0.05).

Results are presented as absolute number, mean,
percentage, and adjusted odds ratio (OR) for appro-
priate confounders with 95% confidence intervals
(CI). P-values <5% were considered statistically sig-
nificant and referred to as significant findings. SPSS
15.0 for Windows (SPSS Inc., Chicago, IL) was used
for the statistical analyses.

Results

The study population consisted of 2836 physicians:
731 GPs (26%), 1996 hospital physicians (70%),
and 109 researchers (4%) (see Figure 1). A total of
1189 physicians (42%) had graduated abroad; of
these, 300 (25%) held foreign citizenship. Germany
contributed the most immigrant physicians (242),
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Figure 1. Participants in the study.

while Denmark, Sweden, Iceland, and Finland
contributed 115, 67, eight, and one physicians,
respectively. The study population consisted of 1494
women (53%) and 1342 men (47%). The subjects’
mean age in 2010 was 33.7 years.

General practitioners

Compared with physicians who graduated from Oslo,
physicians who graduated in Denmark (OR 2.9),
Poland (OR 2.0), Sweden (OR 1.8), and from Trond-
heim (OR 1.5) were significantly more likely to have
chosen a GP career (Table I). Age =35 years was an
independent predictor significantly associated with
working as a GP (OR 1.5, 95% CI 1.2-1.9). Among
physicians who graduated in Norway, the likelihood
of working as a GP was highest among Norwegian
women =35 years who graduated from Trondheim
(15/35; 43%).

When curriculum type and descriptive variables
of pre-graduate GP education were analyzed sepa-
rately, there were no significant associations with a
GP career. However, when descriptive data were
ranked from 1 (lowest) to 4 (highest) and summed,

Oslo’s ranking sum was 5 while Trondheim’s ranking
sum was 10 (Table II). GPs had a significantly higher
ranking sum than non-GPs (mean difference 0.2,
95% CI 0.03-0.4). There was a significant adjusted
linear trend towards an increasing proportion of GPs
with increasing ranking sum of the total contribution
of pre-graduate education in general practice (OR
1.08, 95% CI 1.02-1.15).

Hospital physicians

Among all physicians from Norway, physicians who
graduated from Oslo or Bergen were most likely to be
working as a hospital physician. Physicians who grad-
uated from Germany were significantly the highest in
this respect (OR 2.0), while physicians who graduated
from Denmark were lowest (OR 0.5) (see Table I).
Norwegian citizenship was an independent predictor
significantly associated with working as a hospital
physician in Norway (OR 1.7, 95% CI 1.3-2.2).
Among physicians who graduated in Norway, the
probability of working as a hospital physician was
highest among Norwegian males <33 years who
graduated from the University of Oslo (61/78; 78%).
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Table I. OR for occupation as general practitioner, hospital physician, or researcher based on origin of education.

General practitioner Hospital physician Researcher

Origin of education n (%) OR! 95% CI n (%) OR%2 95% CI n (%) OR! 95% CI n

Oslo 114 22 Ref 367 71 Ref 36 7 Ref 517
Bergen 132 25 1.2 0.9-1,6 380 71 1.0 0.8-1.3 22 4 0.5 0.3-0.9% 534
Trondheim 92 29 1.5 1.1-2.0% 217 68 0.9 0.6-1.2 12 4 0.5 0.2-0.4* 321
Tromse 75 27 1.3 0.9-1.9 192 70 0.9 0.7-1.3 8 3 0.4 0.2-0.9% 275
Sweden 23 34 1.8 1.0-3.1% 42 63 0.7 0.4-1.2 2 3 0.4 0.1-1.8 67
Denmark 54 47 2.9 1.9-4.5% 59 51 0.5 0.3-0.7* 2 2 0.3 0.1-1.1 115
Germany 33 13 0.5 0.4-0.8% 200 83 2.0 1.3-2.9% 9 4 0.5 0.3-1.1 242
Hungary 58 26 1.3 0.9-1.8 159 72 1.0 0.7-1.5 5 2 0.3 0.1-0.8% 222
Poland 78 36 2.0 1.4-209% 139 63 0.7 0.5-1.0%* 3 1 0.2 0.1-0.5* 220
Middle Europe 10 24 1.2 0.6-2.5 30 73 1.1 0.6-2.3 1 2 0.3 0.1-2.3 41
English-speaking 37 20 1.0 0.6-1.5 140 77 1.3 0.9-1.9 8 4 0.5 0.2-1.1 185

countries

Other countries 25 26 1.2 0.8-2.0 71 73 1.2 0.7-2.0 1 1 0.1 0.1-1.0% 97
Total 731 26 1996 70 109 4 2836

Notes: !Adjusted for age, 2adjusted for citizenship, *p <0.05.

Researchers

Compared with Oslo, the proportion of researchers
was lower for physicians from all other origins (see
Table I). Among physicians who graduated in Nor-
way, the probability of working as a researcher was
highest among Norwegian females <33 years who
graduated in Oslo (12/90; 13%).

Discussion

We found significant associations between the place
of medical education and working as a GP. We could

not identify any single variable from the Norwegian
curriculums that could predict a GP outcome, but
each university’s total contribution to a general
practice curriculum might be associated with the
graduate’s future choice of a general practice career.

A major strength of this study is that it includes
almost all Norwegian physicians in the relevant
cohorts. The study population represents 96%
(1702/1770) of all physicians who graduated from
medical schools in Norway from 2002 to 2005. The
database had valid information regarding place of
education and occupation as of September 2010. All
physicians who graduated from the same university

Table II. Descriptive data on number of graduated students, type of curriculum, and pre-graduate general practice education
in Norwegian universities, ranked from 1 (lowest) to 4 (highest).

Uio UiB UiT NTNU

Number of graduated 601 553 291 325
students 2002-2005

Type of curriculum:

PBL and integrated X X X
organ-based curriculum

Traditional curriculum X

From Table 1: OR for Ref 1.2 1.3 1.5
working as a GP

Descriptive data: Ranking Ranking Ranking Ranking

Hours of preceptorship in 252 2 158 1 300 3 345 4
general practice

Curriculum hours in 133 1 158 3 293 4 150 2
general practice!

General practice teachers/ 8/6 2 15/8 3 15/5 1 25/11 4
total positions

Sum ranking 5 7 8 10

Notes: PBL = problem-based learning. UiO = University of Oslo, Norway. UiB = University of Bergen, Norway. UiT = University of
Tromse, Norway. NTNU = Norwegian University of Science and Technology. !Based on total hours in general practice curriculum
(lectures, seminars, communication training, GP skills training etc.). Does not include PBL hours.
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had the same curriculum programmes, teaching
personnel and methods, leadership, and curricular
context experience [4]. This represents a shared
background that makes it possible to find differences
between universities in their graduates’ career
choices. No prior Scandinavian study has investi-
gated the association between place of pre-graduate
education and career choice among all Norwegian
physicians.

One weakness of our study is that the NMA
database did not have information on how far the
physicians had progressed toward specialization, or
whether they had changed occupational branch after
graduation. Another weakness is that the study
examined the physicians’ occupations during the
first 5-8 years after graduation. At this point, a phy-
sician could still opt to change career. A Norwegian
study found that 11% of Norwegian physicians
change career to become GPs 5-10 years after grad-
uation [5]. Another report found that 50% of all
Norwegian physicians start their speciality program
within 2.2 years after graduation [6]. By following
physicians =5 years after graduation, we believed it
reasonable that our study population represented
their final occupational branch.

Unfortunately, the NMA'’s database is incomplete
regarding members who hold PhD degrees and
research positions. We have merged previous and
present research to estimate the interest in research.
Due to incomplete data and the small number of
researchers, our results are not necessarily predictive
of graduates choosing a future career in research.

Many factors are associated with a physician’s
choice of career, including career opportunities [5],
working hours [7-9], on-duty hours [7,8], payment
[2,7,8], prestige [10], and family situation [10].
The NMA’s database did not record information
on these factors. Personal preferences are likely to
be independent of the place where a physician grad-
uated, but we cannot rule out that some universities
might attract a group of students with certain per-
sonal career preferences, biasing the results. Mag-
nus investigated the mobility among students who
graduated from Tromsa, and found that 56% of the
physicians stayed in that same part of Norway [11].
This can be a confounder, because job opportuni-
ties for GPs might vary between parts of the coun-
try. We explored potential confounders and adjusted
appropriately. However, as many factors influence
career choice, we cannot rule out residual con-
founding.

It is difficult to conduct research on the effects
of medical education [4]. There are mixed conclu-
sions on how medical curricula influence choice
of a general practice career [12]. In our study,
curriculum type (problem-based learning [PBL]

teaching) among the Norwegian medical schools
was not associated with increasing proportions of
GPs. Studies have found that role models [12],
location of the university and work [13], and the
use of excellent clinical teachers [14] appear to
influence career choice. Evidence for the positive
role of GPs and general practice in medical educa-
tion is growing [15]. Differences between medical
schools in the proportion of graduates choosing to
be GPs have been partly associated in a meta-anal-
ysis with the number of required weeks’ study in
family practice, and with each school’s mission and
funding sources [16]. Data on the quality of teach-
ing, preceptorship, and role models in medical uni-
versities are hard to obtain. We obtained data on
the quantitative variables “curriculum hours in
general practice”, “general practice teachers”, and
“hours of preceptorship in general practice” from
the universities. They represent three important
components in the general practice curriculum and
we believe they shed light on the Norwegian uni-
versities’ resources, effort, and focus on general
practice. These variables showed that the Norwe-
gian universities with the highest ranking sum had
the highest proportions of GPs. The results might
indicate that it is not a single factor, but rather the
universities’ total quantitative contribution in pre-
graduate general practice education that might be
associated with graduates’ choice of a general prac-
tice career.

The new health sector reform in Norway, the
Coordination Reform, that will be initiated in January
2012 [17] makes the results of our survey particularly
interesting. Norway needs to increase the proportion
of GPs to meet the objectives of the reform, but polit-
ical and administrative determination are required in
order to accomplish this goal [18]. It might be neces-
sary to import GPs if Norwegian universities cannot
meet future demands for GPs. Our results give some
indication that allocating more resources to pre-
graduate GP education in medical schools could
increase the proportion of GPs.

In conclusion, differences exist between universi-
ties in the proportion of physicians who choose a GP
career after graduation. Many factors are linked to
career preferences, yet the universities’ total contri-
bution to general practice teaching appears to be
associated with encouraging graduates to choose a
career as a GP.
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