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Rural areas have problems in attracting and retaining primary care workforce. This might have consequences for
the existing workforce. We studied whether general practitioners (GPs) in rural practices differ by age, sex,
practice population and workload from those in less rural locations and whether their practices differ in resources
and service profiles. We used data from 2 studies: QUALICOPC study collected data from 34 countries, including
7183 GPs in 2011, and Profiles of General Practice in Europe study collected data from 32 countries among 7895
GPs in 1993. Data were analyzed using multilevel analysis. Results show that the share of female GPs has increased
in rural areas but is still lower than in urban areas. In rural areas, GPs work more hours and provide more medical
procedures to their patients. Apart from these differences between locations, overall ageing of the GP population
is evident. Higher workload in rural areas may be related to increased demand for care. Rural practices seem to
cope by offering a broad range of services, such as medical procedures. Dedicated human resource policies for
rural areas are required with a view to an ageing GP population, to the individual preferences and needs of the
GPs, and to decreasing attractiveness of rural areas.
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Introduction

D
espite a universal trend of urbanisation, 45% of the world popu-
lation and 28% of the European population lives in rural

areas.1,2 With specialist and hospital care often at a greater distance,
many countries fail to reach rural populations with healthcare at the
same level as they do urban populations.3 At the same time, health-
care needs are high in rural areas. As young people move towards
urban centres for education and employment, the remaining rural
populations age, with increasing health needs. For their health
services, rural communities largely rely on generalist primary care
workers, like general practitioners (GPs), nurses and midwives.

In addition to a lower availability of medical specialists, the number
of physicians overall per 1000 inhabitants is lower in rural areas4–6

and the share of primary care physicians in the total physician work-
force is declining in many countries.4 A situation of growing shortage
and difficulties in finding and retaining qualified medical personnel
may lead to reduced access to primary care for rural populations.7–13

The degree to which rural populations are in a less favourable health-
care situation depends on characteristics of the communities and on
the staff, the organisation and available resources in the practices and
the services provided to the patients.

In this article, we examine whether practices operating in rural
areas have a different profile compared with practices in more
urbanised areas in terms of characteristics of the GPs working there,
the population they serve, their workload, the organisation of the
practice, the available resources and the profiles of the services pro-
vided. We also examine whether the situation of rural GPs has
changed between 1993 and 2012.

Hypotheses

Our expectations regarding the profiles of GPs in rural areas are
driven by long-term demographic processes leading to two broad

influences. First, rural areas are increasingly unattractive due to
changes in the economic structure, labour market, and availability
of schools and shops, resulting in selective retention and migration.
Second, GPs in rural areas have a different task environment, for
example in having fewer resources and the more limited services
they can provide. Moreover, as GPs in rural areas work in more
restrictive situations, their personal preferences in organising the
practices and developing their service profile are relatively less im-
portant, than for GPs working elsewhere. As a consequence, we
expect to find less variation among GPs in rural areas.

Attractiveness of rural areas: Because rural areas are not attractive
for young, especially female, doctors,5 we expect GPs in rural areas
are older and more often male. Formerly, rural practices were often
run by male GPs, assisted by their spouse. Nowadays, GPs are more
often female and have a spouse with a career. Furthermore, as ageing
has increased the health needs in rural areas,14,15 we expect that GPs
there have a higher workload, in terms of consultations and working
hours.16 On the other hand, job satisfaction may be higher because
of less demanding patients and a greater chance of developing a
long-term relationship with patients. In the comparison between
1993 and 2011, we expect increased differences because of stronger
demographic contrasts between urban and rural areas.

Task environment: Because of lower population density, we expect
more single-handed practices in rural areas. The patient population
is expected to be older, due to migration of younger people to
urban centres, but probably also more socially deprived.
Concerning medical equipment, we can argue in two directions.
Small-staffed practices may be less well equipped by lack of resour-
ces, and as hospitals are further away, GPs in rural practices may do
more diagnostics and procedures themselves, which would require
more equipment. For this reason, we also expect that rural GPs
have broader curative service profiles than (semi-) urban GPs
regarding first contact care, chronic disease management and



application of medical procedures. In contrast, we expect less serv-
ices in the area of health promotion and disease prevention, as there
is less direct demand for these services and because older, single-
handed GPs with a relatively high workload are less likely to offer
these services.

Methods

Data

We used data from two studies. The QUALICOPC study17 collected
data between 2010 and 2012 (2011 for short) in 31 European coun-
tries plus Australia, Canada and New Zealand. We use data on GPs
and their practices, collected through a survey. Questionnaire devel-
opment and data collection have been described elsewhere.18,19 The
response target per country was 220 GPs (except for very small
countries). In total 7183 GPs participated: the lowest number in
Malta (70) and the highest number in Canada (535, to allow for
regional analysis). The Study on Profiles of General Practice in
Europe collected data in 1993 in 31 European countries plus
Israel, through a GP/practice survey.20 Procedures were largely simi-
lar to the procedures used in QUALICOPC study and have been
described elsewhere.20 In total 7895 GPs participated in the survey:
the lowest number in Iceland (52) and the highest number in Israel
(673). A number of questions from the 1993 survey were repeated in
2011, providing for comparisons between both years. Questions and
answering categories for backgrounds, practice location and services
were identical or slightly revised without changing the meaning.21

Measurements

Our key variable was urbanisation of the practice location, which
was measured in the same way in both surveys by self-classification
in five categories: big (inner) city, suburbs, (small) town, mixed
urban/rural, and rural. These were recoded into four by combining
‘suburbs’ and ‘(small) towns’. GPs’ age and sex were measured
through survey questions. Characteristics of the practice population
were subjectively measured in both surveys by asking: ‘To what ex-
tent do you think your practice population compares to the average
national level with respect to the following categories?’ 1. Elderly
people (over 70 years); 2. Socially disadvantaged people, with
answering categories ‘above average’, ‘average’, ‘below average’ and
‘don’t know’.

Measurement of workload differed between both studies for num-
bers of hours worked but are comparable for number of consulta-
tions. In the 2011 study, GPs reported estimates of the average
number of regular work hours per week, excluding evening, night
and weekend shifts. In the 1993 study, GPs kept a workload diary for
1 week. Both studies did not distinguish between full-time or part-
time working status. Job satisfaction was measured in both studies
using a four-point scale with the following four items:20 I feel that
some parts of my work do not really make sense; my work still
interests me as much as it ever did; my work is overloaded with
unnecessary administrative detail; in my work there is a good bal-
ance between effort and reward. The items were coded so that a
higher score indicates higher satisfaction.

Practice organisation was—in both surveys—characterised by co-
location with other GPs (single-handed or more GPs).22 Equipment
was measured by the question how many items of medical equip-
ment were available in the practice from a list of 25 (in 1993) and 30
(in 2011). The variable used is the proportion available in the prac-
tice. The service profiles of GPs were measured the same in both
surveys through their self-reported activities related to their role in
first contact care (17 items), the involvement in (chronic) disease
management (12 items), provision of medical procedures (10 items)
and preventive care (5 items).

For each of the first three areas, GPs were asked to indicate their
involvement if this occurred in their practice population, on a four-

point scale ranging from ‘never’ to ‘(almost) always’. For example,
GPs were asked to state to what extent they are involved in the
treatment of patients with uncomplicated type 2 diabetes or whether
a man aged 35 with a sprained ankle would contact him or her as the
first healthcare provider. Regarding preventive activities, questions
were asked about involvement in systematic blood pressure meas-
urement, cholesterol testing and health education (Yes/No).21,23

Statistical analysis

We used the data from all countries in both surveys, although they
do not completely overlap. Characteristics of the GPs/practices and
service profiles were estimated with three-level multilevel regression
analysis with GPs nested in observation years and countries, to take
the different sample sizes into account and to be able to adjust the
estimates for age and sex of the GPs. This structure reflects the
repeated cross-sectional nature of the data set, with some countries
only having a measurement in 1 year. We used eco-metrics to con-
struct scales for the service profiles.24 We also calculated the cluster-
ing of the GP and practice characteristics and service profiles per
category of urbanisation and year. Clustering was calculated as the
intra-class correlation (ICC).

To reduce the number of tests, we restricted the tests (v2 tests for
simultaneous contrasts) to the two extreme categories of urbanisa-
tion and the 2 years. We tested whether or not the variable in ques-
tion differed significantly for GPs located in (i) Inner city 1993
versus Rural 1993, (ii) Inner city 2011 versus Rural 2011, (iii) and
finally, the difference (Inner city 1993 � Inner city 2011) versus the
difference (Rural 1993 � Rural 2011). We used a P values of �0.05
to indicate statistical significance. The statistical analysis was per-
formed in MLwiN.

Ethical approval

No ethical approval was required for the 1993 study. For the
QUALICOPC study, it was acquired in accordance with the legal
requirements in each country.25

Results

Differences between GPs, practices and the service profiles in more
urban versus more rural locations are shown in figure 1 and table 1.
The selection of characteristics provided in figure 1 includes average
age of GPs, percentage of female GPs, average number of working
hours and the provision of medical procedures, such as minor sur-
gery. Table 1 includes all characteristics, adjusted for age and sex of
the GPs, and with tests for contrasts.

The general practitioners

Between 1993 and 2011, the GP population has clearly aged, irre-
spective of the location of the practice in rural areas or inner cities
(figure 1a and table 1). Within the years, both 1993 and 2011, there
are no significant differences in average age between inner city and
rural locations. Regarding the sex category of GPs, there was a clear
gradient in 1993 with less female GPs in rural areas, resulting in a
significant difference between inner city locations and rural loca-
tions in that year. Between 1993 and 2011, the proportion of female
GPs increased generally, but stronger in rural than in urban areas
(figure 1b and table 1). In 1993, working in a shared accommoda-
tion was significantly more prevalent in urban than in rural loca-
tions, but in 2011, this was no longer the case.

Patient population

In 2011, the percentage of ‘aged practices’, where the share of elderly
is above average, was significantly lower in inner city than in rural
locations. The difference between inner city locations in 1993 and
2011, and between rural locations in these 2 years has become
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Figure 1 Characteristics of GPs in 1993 and 2011: age, sex, working hours, provision of medical procedures (all countries in each year; based
on MLA, unadjusted). (a) Average age of GPs, (b) percentage female GPs, (c) number of working hours and (d) scale value for provision of
medical procedures by GPs.

Table 1 Estimates of GP and practice characteristics and service profiles by urbanisation; based on multilevel regression analysis (adjusted for
age and sex) with Ncountries 1993 ¼ 32, NGPs 1993¼ 7895, Ncountries 2011¼ 34 and NGPs 2011¼ 7183 (due to missing values the total number of GPs
varies between 14 874 and 12 257)

Characteristic Inner city Suburbs/towns Mixed urban/rural Rural

1993 2011 1993 2011 1993 2011 1993 2011

Average age of GPsa 43.9 50.9 43.5 50.7 43.8 50.5 42.4 50.8

Female GPs (%)b 44.1c,d 61.1 37.2 54.8 27.9 50.9 25.4 55.1

Aged practice population—elderly above average (%) 43.1d 29.6e 39.5 34.5 38.0 36.0 48.7 46.8

Deprived practice population—above average (%) 23.8c,d 20.1 19.8 23.0 15.2 20.5 15.8 21.9

Working hours per day 39.6d 38.7e 39.6 40.6 40.8 40.9 40.4 42.1

Office consultations per day 27.6 28.8 28.9 30.7 28.9 31.4 26.9 29.3

Job satisfaction

Parts of my work do not really make sense (rev.) 2.93 2.93 2.95 2.87 3.04 2.86 3.04 2.89

Work still interests me as much as it ever did 1.64 1.79 1.66 1.81 1.63 1.78 1.64 1.77

Work overloaded with administration (rev.) 2.23 2.01 2.23 1.98 2.19 1.90 2.16 1.97

Good balance between effort and reward 3.49 3.21 3.53 3.11 3.51 3.13 3.47 3.21

Shared accommodation (%) 68.3c 69.8 70.5 65.8 69.2 65.1 41.5 50.9

Equipment (proportion from items list) 0.37 0.48 0.40 0.50 0.42 0.52 0.39 0.52

First contact with health problems (average scale value) 2.91 2.87 2.92 2.92 2.98 2.96 3.04 3.00

(Chronic) disease management (average scale value) 2.95 3.24 2.96 3.30 2.98 3.31 3.01 3.35

Medical procedures (average scale value) 1.99 2.01 1.96 2.10 2.05 2.19 2.06 2.28

Prevention (average scale value) 0.30 0.20 0.29 0.20 0.31 0.22 0.31 0.20

a: Only adjusted for sex.
b: Only adjusted for age.
c: Inner city 1993 differs significantly from Rural 1993.
d: Difference (Inner city 1993 � Inner city 2011) differs significantly from difference (Rural 1993 � Rural 2011).
e: Inner city 2011 differs significantly from Rural 2011.

iv14 European Journal of Public Health



smaller. In 1993, the proportion of practices with relatively more
socially deprived people was significantly higher in inner city than in
rural locations. Comparison between 1993 and 2011 shows that the
difference in the proportion of deprived practices in inner cities is
significantly smaller than in rural locations.

Workload and job satisfaction

In 2011, GP working hours were significantly higher in rural than in
inner city practices, showing a clear gradient over the different loca-
tions (figure 1c and table 1). Over the years, this difference has
grown: working hours in city practices decreased while those in rural
areas increased. The number of face-to-face contacts per day is in
general slightly higher in 2011 than in 1993. There are no clear
urban–rural differences.

For job satisfaction, no differences, either between urbanisation
categories or over time, are found for the items ‘Parts of my work do
not really make sense’ and ‘My work still interests me as much as it
ever did’. Comparison of 1993 and 2011 shows that satisfaction with
the administrative burden is generally diminished as well as with the
balance between effort and reward. But inner city and rural GPs do
not report differently in these respects.

Service profiles and equipment

In 2011, significantly more medical equipment was available than in
1993, both in inner city and rural locations. Concerning the service
profile, no systematic differences were found between types of loca-
tions in the role of GPs as doctor of first contact with health prob-
lems. This was the case in both years. The involvement of GPs in
(chronic) disease management has increased overall, irrespective of
location. GPs performed more medical procedures in 2011 com-
pared with 1993 (figure 1d and table 1). There is a clearer gradient
across locations in 2011, but differences are not significant. The
provision of services in the area of health promotion is overall
smaller in 2011 than in 1993, irrespective of practice location.

Differences between GPs and practices

We assumed that GP practices and services would differ less under
restrictive circumstances, like in rural areas. This has been explored
by analysing the clustering within the categories of urbanisation by
calculating the ICC (see Supplementary appendix table SA). GPs in
rural areas look like one another in reporting an above average share
of elderly, regardless of country. In 2011, there is a slight trend in
clustering in the number of working hours over the categories of
urbanisation and, in 1993 and 2011, for the availability of equip-
ment. Hence, rural GPs tend to be more homogenous on (more)
working hours and (more) equipment than GPs in urban areas.

The clustering within countries as a whole is strongest for the
proportion of female GPs, the number of consultations per day,
the hours of work of GPs (in 1993), working in shared accommo-
dation, the items of equipment and the provision of medical pro-
cedures. For example, up to 80% of the variation in the provision of
medical procedures is on the level of countries. In these respects,
GPs within a country are largely similar. Concerning job satisfaction
relative strong within-countries clustering was found on the items
on ‘administrative burden’ and on ‘the balance between effort and
reward’. Both administrative burden and the balance between effort
and reward seem related to national circumstances and thus differ
between countries.

Discussion

Our study revealed important differences between rural and urban
areas regarding characteristics of the GPs, their practices, workload
and service profiles. In both years, 1993 and 2011, practice popula-
tions in rural areas were older and in 2011 these were more deprived
as well; this partly supports the hypothesis, although not all

differences are statistically significant. The workload of GPs was
higher in rural areas, particularly in 2011 for working hours, which
is partly in line with the hypothesis. Differences in the characteristics
of the practice population, and working hours of GPs increased
between urban and rural areas, as hypothesised. Our hypothesis
about relatively less female GP in rural areas was supported for
1993, but less so for 2011, due to an increase of the share of female
GPs in rural areas. This reflects an increase in female GPs and the
ageing of the GP populations overall. As expected, single-handed
practices were more prevalent in rural areas, but to a diminishing
degree. These results confirm a general trend of older, male (often
single-handed) GPs gradually being replaced by female GPs working
in group practices.

In contrast to what we hypothesised rural GPs were not older than
urban GPs. We hypothesised urbanisation-related differences in job
satisfaction, without specifying a direction. No clear gradient
appeared, but satisfaction with administrative burden and the
rewards-efforts balance seem to be generally decreased. GPs were
better equipped in 2011 than in 1993, but urbanisation did not
make a difference; hence the hypothesis is not supported. We
expected broader service profiles, except for health promotion, but
only found weak (not significant) gradients across locations. We
found less homogeneity among rural GPs than expected; however,
with the exception of the self-reported age structure of the practice
population, working hours and medical equipment. So, GPs in rural
areas differed less from each other than in inner city areas, in line
with the hypothesis that circumstances in rural areas are more re-
strictive and the GPs working in more restrictive circumstances
would look more like one another.

Apart from these differences in clustering, we see that most vari-
ation between countries is found in aspects of practice, such as
numbers of consultations, equipment and application of technical
procedures, but also in job satisfaction, most notably in the per-
ceived balance between efforts and rewards and to a lesser extent the
administrative burden. For administrative burden, this might be
expected as the reality of the administrative load may also differ
between countries; however, the same reasoning does not apply eas-
ily to the balance of effort and rewards, which seems more individ-
ual. Apparently, the general trend towards stronger demands on
working people in modern society, differs between countries in
the case of GPs.

Since 2011, demographic changes have continued and so has the
epidemiologic, social and economic context of rural areas. Shops
and public services, such as schools, continue to disappear from
rural communities; trends that do not leave healthcare unaffected.

Limitations

Major strengths of this article are the large number of countries and
many primary care practices included and the comparison between
two decades apart. This enabled analyses of the differences between
rural and urban practices and changes over time. Our study has
limitations as well. The participation rate of the surveys varied; in
1993 the median participation rate was 51%;20 in 2011 it was rather
low, with 30%,19 although the response group mirrored the national
GP populations in terms of age and sex. Therefore, differences in the
samples may be responsible for some of the differences. The more
recent data were collected around 2011. It can be expected that in
the meantime the changes in rural areas have gone on, as have the
changes in the GP population. This underlines the importance of
monitoring the development of primary care in rural areas. Our key
variable of interest was urbanisation of the practice location. GPs
were asked for a subjective estimation of the urbanisation of the
practice location. This may differ from a more objective assessment
in terms of population density, as shown by a study of GPs in
Germany.16 In the surveys we used there was no geographical loca-
tion data available. Hence, there was no alternative to using subject-
ive measures. However, when comparing countries, the subjective
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nature of rurality should be taken into account (compare, for ex-
ample, what people would see as rural areas in the Netherlands and
in Norway).

Conclusion

Rural healthcare, which largely consists of primary care services, is
high on the policy agenda of many countries,26–27 and international
organisations.4,28 Unequally distribution of primary care services is a
universal problem, also manifest in smaller and more densely popu-
lated countries, due to the subjective character of distances. Rural
areas with longer distances to specialist services and ageing popula-
tions need well-educated and well-equipped multidisciplinary pri-
mary care teams able to cope with growing needs for complex care.29

Recent research in France suggests that such teamwork could be a
sustainable model that helps attract healthcare workers in currently
underserved rural areas.30

Policies should take into account the changing demographic, epi-
demiologic, social and economic context of rural and remote areas.
This context also defines the situation of the primary care providers,
who have their own interests and preferences, for example, a good
balance between professional work and family life. Attracting and
retaining primary care providers requires social support and inte-
gration of professionals, including support for their professional and
career development, as well as their families. This is particularly
important to attract and retain the growing female GP workforce,
but may increasingly apply as well to male GPs, especially in the
younger generation.

Supplementary data

Supplementary data are available at EURPUB online.
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