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Abstract: The shortage of general practitioners (GPs) in Germany has become a relevant problem.
Therefore, it is important to find the determinants that make primary care more attractive, and which
support GPs remaining in practice. Our aim in this exploratory study was to search for relevant GP
subgroups and their characteristics in order to find starting points for improvements or interventions.
We attempted a comprehensive survey of all GPs in the German region of Siegen-Wittgenstein with
about 280,000 inhabitants. There were 158 GPs in the total population; 85 of these (53.8%) took part
in the study. There were 64 male GPs (75.3%) in our sample. The mean age of the participants was
53.5 years (SD 8.93). The questionnaire was composed of demographic questions, questions regarding
future perspectives, the Motivation for Medical Education Questionnaire (MoME-Q), the Maslach
Burnout Inventory (MBI), and the Work Satisfaction Questionnaire. K-means cluster analyses were
used for subgrouping. A 2-cluster solution had good statistical quality criteria. Cluster 1 was
characterised by elderly GPs who more frequently had a resident physician in their practices. These
GPs had low burnout scores and high work satisfaction scores. Cluster 2 consisted of younger GPs
who less frequently had a resident in their practices. They had average burnout scores according to
published norms and lower work satisfaction scores. There seems to be an age cohort effect regarding
burnout and work satisfaction. Having a resident physician seems to be protective. Interventions
should be designed for younger GPs, especially members of generation Y, to reduce burnout and
improve work satisfaction.
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1. Introduction

Half of all general practitioners (GPs) in Germany are not satisfied with their working
conditions [1,2]. Low work satisfaction, meaning the amount of pleasure one feels doing one’s job,
with high stress levels and an unsatisfactory work-life balance can lead to symptoms of burnout [3,4].
Job stress and burnout are closely related to work satisfaction. In turn, work satisfaction is determined
by a number of factors. These can be classified into job resources (e.g., skill discretion, relations with
colleagues) and job demands (e.g., workload, conflicts at work) [5]. In Germany, the GP training lasts
five years. For three years, residents are trained in hospitals, whereafter during the final two years
the training takes place in GP practices before residents get permission to go for board examination.
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European studies show that GPs in rural areas seem to be more affected by burnout symptoms than
are GPs in urban regions [3,6]. In Siegen-Wittgenstein, the HaMEdSi study (Hausaerzte (GPs) for
Medical Education in Siegen-Wittgenstein) was carried out in order to investigate the motivation for
medical education, and GPs” work satisfaction and risk of burnout. The district of Siegen-Wittgenstein
represents a typical and representative rural region in Germany. In this region, medical students
will be educated and trained in the near future, as a new medical campus is being established in
cooperation with an existing medical school located at another city, about 90 km away. Furthermore,
GPs, at least in the German setting, will be challenged by the Masterplan Medical Education 2020.
With this Masterplan, the importance of “General Practice” will significantly increase. General Practice
will become a major subject within the medical education curriculum [7].

On the one hand, every student will have to complete three months of General Practice education
within the sixth study year (practical year); on the other hand, General Practice will become a
mandatory examination subject in the final oral examination (3rd part of the examination). This matter
of fact is of high relevance as a large number of GP practices for teaching and training will be necessary
in order to comply with this demand. There is a shortage of doctors, especially general practitioners
(GPs), in the rural district of Siegen-Wittgenstein, and this will increase dramatically in the near future.
This may well add to the above-mentioned problem of work satisfaction and risk of burnout. Parts
of the study have already been published, where good statistical quality criteria and good model
fits in confirmatory factor analyses could be shown for both instruments used, the Maslach Burnout
Inventory (MBI) and the Work Satisfaction Questionnaire [8-10].

Cluster analysis has proven to be a useful technique for research and practice in primary care.
It is beneficial to base a study on an analytical approach, as demonstrated by the study to subgroup
low-back-pain patients by cluster analysis [11]. Important decisions regarding treatment and resource
allocation can be based on the results of such analyses. Therefore, our aim was to subgroup GPs based
on their characteristics in the HaMEdSi study in order to search for structural improvements and to
design future interventions for GPs in the area of stress reduction and to enhance work satisfaction.
Furthermore, a k-means cluster analysis was able to differentiate between the different communication
styles of Dutch and US GPs, finding that US GPs focused more on biomedical topics while Dutch
GPs had higher proportions of socioemotional counseling [12]. In another instance, cluster analysis
was used to examine the profiles of GPs who are involved in the management of mental health care.
The study revealed that GPs were primarily involved in the treatment of patients with common
mental disorders but less in the treatment of patients with serious mental disorders [13]. French GPs
could be divided into four clusters regarding their attitudes toward treating terminally ill patients.
Important conclusions for practical palliative care can be drawn from such analyses [14]. Another study
was performed in the context of alcohol treatment in primary care. GPs could be divided into two
subgroups based on their attitudes toward patients with alcohol problems. Alcohol-specific treatment
programs might be tailored to address these specific attitudes in order to enhance effectivity [15].
These examples demonstrate that cluster analysis can be a useful technique in primary care research.
Accordingly, we applied this technique in our study to subgroup GPs regarding personal and practice
characteristics in order to draw conclusions for the provision of primary care in Germany in the future.

2. Materials and Methods

2.1. Study Design

We conducted a study in which all general practitioners in the district of Siegen-Wittgenstein were
invited to take part. The contact details of GPs were obtained through the Association of Statutory
Health Insurance Physicians (KVWL). GPs were asked about their work satisfaction and risk of
burnout. Furthermore, they were asked about their motivation to participate in the medical education
of students, as well as their work perspective. In this paper, we focus on subgrouping GPs based on
their ratings in the study.
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This survey was performed in general practices in the area of Siegen-Wittgenstein in Germany
between October 2017 and January 2018. All GPs in the area were sent a written invitation with a
detailed study description, an informed consent form and the study questionnaire. After four weeks,
all GPs who had not responded received a telephone reminder from a member of the study team.
An invitation to participate was also sent by email to all members of the local doctor’s association,
in which most of the GPs hold a membership. In January 2018, recruitment was terminated.

The study was performed in accordance with the Declaration of Helsinki and approved by the
research ethics committee of the University of Marburg (Az.: Studie 127/17). We have obtained
informed consent from each study participant.

2.2. Instruments

We designed a questionnaire which contained items about the current job situation and future
perspectives. This includes questions about their own career path as well as future job satisfaction
and retirement plans. We further developed the Motivation for Medical Education Questionnaire
(MoME-Q), which includes the factors commitment and personal benefit; these emerged as significant
in confirmatory factor analyses. Cronbach-o and omega-coefficients of “commitment” with 16 items
were around .90, while the factor “personal benefit” had 8 items with Cronbach-x and omega
coefficients being around .80 [16].

The Work Satisfaction Questionnaire is comprised of 17 items to be scored on a 7-point scale
from “1—very dissatisfied” to “7—very satisfied” [9,17]. The questionnaire is based on the main
components of work satisfaction identified by prior qualitative research conducted by the Society
of General Internal Medicine Career Satisfaction Study Group [18]. The items address satisfaction
with relationships with patients, peers, nurses and other nonmedical staff, time for family, friends or
leisure, workload and work stress, administrative burden, autonomy in treating patients, autonomy in
referring patients to a specialist, intellectual stimulation at work, opportunities for continuing medical
education, enjoyment of work, respect and prestige, type of payment mechanism, current income,
overall quality of care, and job satisfaction in general. The Work Satisfaction Questionnaire has a
five-factor structure, including patient care (4 items, Cronbach-o = 0.76), burden (4 items, « = 0.79),
income-prestige (3 items, « = 0.83), personal rewards (3 items, « = 0.71), and professional relations
(2 items, o« = 0.66). Furthermore, a global item asks for the respondent’s satisfaction with their current
job situation. This item correlates with the subscale scores from 0.39-0.71 [12]. The instrument was
shown to be sensitive to structural changes in healthcare systems [19]. In our study population we were
able to confirm the five-factor structure by a confirmatory factor analysis. The reliability coefficients
in our sample were as follows: The Cronbach-o coefficient of the patient care subscale was 0.78; the
omega coefficient was 0.79. The Cronbach-« coefficient of the burden subscale was 0.76; the omega
coefficient was 0.77. The Cronbach-« coefficient of the income-prestige subscale was 0.58; the omega
coefficient was 0.62. The Cronbach-o coefficient of the personal rewards subscale was 0.70; the omega
coefficient was 0.71. The Cronbach-« coefficient of the professional relations subscale was 0.65, and the
omega coefficient was 0.65 [8].

We used the German version of the Maslach Burnout Inventory (MBI) to assess occupational
burnout. The MBI is designed to measure an enduring state of experienced burnout, which is borne
out by the stability of its scores over time [10]. The MBI comprises 22 items which the respondents
score on a 7-point scale from “0O—never” to “7—every day”. It consists of 3 subscales, namely
“emotional exhaustion” (9 items), which measures exhaustion at work, “depersonalization/lack of
empathy” (5 items), which measures loss of empathy and emotional distance to others, and “personal
accomplishment” (8 items), which measures competence and positive attitude towards work.
The three-factor structure was confirmed [20], the Cronbach-« of the emotional exhaustion scale
was 0.85, of the personal accomplishment subscale 0.71, and of the depersonalization subscale just
0.48. Other studies found higher internal consistencies for this subscale with Cronbach-alphas
of 0.69 and 0.86, respectively [21,22]. Convergent and discriminant validity of the MBI could be
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demonstrated [21,22]. In our study population we were able to confirm the three-factor structure by a
confirmatory factor analysis. The reliability coefficients in our sample were as follows: the Cronbach-o
coefficient of the emotional exhaustion subscale was 0.84, the omega coefficient was 0.85. The
Cronbach-« coefficient of the depersonalization/loss of empathy subscale was 0.69, the omega
coefficient was 0.71. The Cronbach-« coefficient of the personal accomplishment subscale was 0.70,
the omega coefficient was 0.71 [8]. All values can be classified as satisfactory to high.

2.3. Statistical Methods

There were a maximum of 5 missing values on single items of the MBI and the Work Satisfaction
Questionnaire. These were replaced by the k-nearest-neighbour algorithm (kNN) [23] using R version
3.3.2 [24] package Visualization and Imputaion of Missing Values (VIM) [25]. We performed k-means
cluster analyses generalised to all scales of measurement with squared Euclidean distances [26].
The k-means procedure identifies relatively homogeneous subgroups while maximizing the variability
between clusters. Variables with mixed scaling can be handled in cluster analysis [26,27]. Calculations
were done with ALMO 15 [28], which includes a k-means algorithm able to handle the different
scaling of our variables and the large sample size. This program provides statistical measures for
evaluating the appropriateness of a cluster solution (F value, n?). The F value is calculated following
analysis of variance. It can be regarded as the maximum F value, as the variation between clusters
is maximized [27,29]. This Fmax value does not follow an F distribution, in contrast to analysis of
variance. Therefore, no test of significance is possible. n? represents the effect size in a general linear
model (GLM). It is an omnibus effect size when examining the cluster solution as a whole, and a partial
n? when examining the contribution of single variables to the cluster solution. Only relevant variables
should be included in a cluster analysis. Irrelevant variables can destroy the clustering and prevent an
interpretable solution from appearing [29,30]. Consequently, cluster analysis is an iterative process.
Therefore, we ran several analyses and excluded variables with no meaningful contribution. Variables
with an n? < 0.04, which signal a small contribution to cluster formation, were excluded from further
analyses. We compared the resulting clusters on classification variables with effect sizes Cramér V
(0.20 to 0.39 corresponding to a moderate association, >0.40 signaling a strong association) [31] and
Cohen’s d (0.2 showing a small effect, 0.5 a medium effect, and 0.8 a large effect) [32].

3. Results

3.1. Study Population

There are a total of 158 GPs in the district of Siegen-Wittgenstein taking care of a population of
about 283,000 inhabitants. Of these, 85 (53.8%) took part in the study and completed the questionnaire
without receiving any kind of reimbursment. This participation rate was comparable to other studies
in primary care [33]. There are 64 male GPs (75.3%) in our sample. The gender distribution conforms
to the proportions in the population in this specific area. The mean age of the participants is 53.5 years
(SD 8.93) with a median of 54 years, a minimum age of 32 and a maximum age of 73 years. The majority
(91.8%) are practice owners, work full-time (90.6%) and work in a group practice (67.1%). The average
study participant has worked in private practice for 18.41 years (mean, SD 9.8) with a range of between
2 and 43 years. Most of them are specialized in general practice (51.8%), whereas 24.7% specialized
in internal medicine; 20.0% have both specialisations. The minority (3.5%) are “Praktischer Arzt”
(medical practitioner) without any further specialisation. This denomination has been disestablished
and was taken out of the regulation for further education in 1992. It is notable that despite the higher
proportion of bureaucracy and increasing number of patients, 94% of our respondents would become
GPs again. Further characteristics of the study participants have already been published elsewhere [8]
and can be found in Table 1.
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Table 1. Demographic characteristics of study participants (1 = 85).

General Characterictics

75% male
25% female

Gender

92% practice owners

Practice ownership 8% practice employees

52% General Practice

25% Internal Medicine

20% General Practice and Internal Medicine
3% none

Specialization

33% single practice
67% group practice

91% full-time
9% part-time

Practice size

Modus of work

Would become GP again 93 o yes
6% no
Teaching Experience
Cooperation with medical school/status of an 14% yes
adacemic teaching practice 86% no
Any preexisting teaching experience 59% yes
y P ) & eXp 41% no
. 45%yes
One-day observation 55% no
. 17% yes
Two-week rotation 83% 1o
. . 57% yes
Clinical elective 43% 1o
. 11% yes
Practical Year 89% no
. . 3% yes
Lectures at a university 97% no
Visited didactics training within last 2 years 6% yes
94% no
Perspectives on Participation in Education of Medical Students
Would become active in the training of medical 83% yes
students in Siegen 17% no
. 80% yes
One-day observation 20% 1o
. 74% yes
Two-week rotation 26% no
. . 68% yes
Clinical elective 32% no
. 58% yes
Practical Year 42% 1o
. . 34% yes
Lectures at a university 66% No
T . 68% yes
Participation in research projects 32% 1o
57% yes

Recruitment of patients in practice 43% 10
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Table 1. Cont.

Qualification of Nonmedical Staff

. 39% yes
Practice nurse 61% no
77% 1
Number of practice nurses 16% 2
7% 4
Staff member currently doing the practice nurse 11% yes
curriculum 89% no
Number of staff members currently doing the 56% 1
practice nurse curriculum 44% 2
Staff member planning to do the curriculum 35% yes
P & 65% no

3.2. Cluster Analysis

After the first cluster analysis, the following variables were excluded as they did not contribute
significantly to cluster formation: gender (n? = 0.02), actually involved in the qualification of future
GPs (n? = 0.002), existence of practice after retirement (% =0.003), single/group practice (m? =0.001),
Motivation for Medical Education Questionnaire (MoME-Q) [16] scale commitment (n? = 0.037),
MoME-Q personal benefit (m? =0.011).

A 2-cluster solution was best interpretable and resulted in an F value of 22.15 and an n? of 0.211,
meaning that 21.1% of the variance can be explained by this partitioning. Consequently, this cluster
solution possesses good quality criteria [26,30,34]. Cluster 1 comprises 43 GPs (50.6%), Cluster 2
consists of 42 GPs (49.4%). Table 2 displays the contribution of each variable to cluster formation,
given by effect size n?, and Table 3 shows descriptive statistics of the classification variables and the
respective effect sizes of the differences between the clusters.

Table 2. Contribution of classification variables to cluster formation indicated by effect size n2.

Variable n?
Ever had a resident physician? 0.042
age_dicho 0.082
practice years_dicho 0.117
MBI:
exhaustion 0.338
depersonalisation 0.412
personal accomplishment 0.126
Work Satisfaction Questionnaire:
patient care 0.374
burden 0.125
income-prestige 0.067
personal rewards 0.350
professional relations 0.277

7

The highest contributions to cluster formation have MBI scale scores for “depersonalization”
and “exhaustion”, and Work Satisfaction Questionnaire scale scores for “patient care” and “personal
rewards” (Table 2).

Clusters 1 and 2 differ in several respects. In Cluster 1, a higher proportion of practices had
a resident physician. Physicians in Cluster 1 are older and have been practicing longer than those
in Cluster 2. The effect sizes signal medium effects. Physicians in Cluster 1 complain less about
exhaustion and about depersonalisation/lack of empathy, and they are more satisfied with patient care,
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more satisfied regarding personal rewards, and more satisfied with professional relations. The effect
sizes for these differences are all large. They have a higher sense of personal accomplishment, are more
satisfied regarding burden, and more satisfied with income and prestige. These are medium effects.

Table 3. Descriptive statistics of classification variables in Clusters 1 and 2, and effect sizes of differences
between the two clusters.

Variable Cluster 1 (n = 43) Cluster 2 (n = 42) Effect Size
Ever had a resident physician? Yes: 51% Yes: 31% Cramér V: 0.21
age_dicho >Median: 64% >Median: 36% Cramér V: 0.29
practice years_dicho >Median: 68% >Median: 33% Cramér V: 0.34
MBI
exhaustion 10.4 (6.0) 20.7 (8.2) d=141
" 1.6 (1.7) 7.4 (4.6) B
depersonalisation Huber M: 1.5 Huber M: 6.9 d=1.65
personal accomplishment 39.7 (5.7) 35.6 (5.1) d=0.75
Work Satisfaction Questionnaire:
patient care 23.9(2.9) 19.4 (3.0) d=1.53
burden 18.0 (4.5) 14.8 (3.9) d=0.75
income-prestige 16.1 (2.5) 14.7 (2.7) d=0.53
personal rewards 18.5(1.9) 15.4 (2.3) d=145
professional relations 12.3 (1.4) 10.3 (1.7) d=122

Median of practice years = 18, Median of age = 54.

4. Discussion

4.1. Main Findings

Two distinct clusters emerged from our analyses. The highest contributions to cluster formation
had MBI scale scores for “depersonalization” and “exhaustion”, and Work Satisfaction Questionnaire
scale scores for “patient care” and “personal rewards”. In Cluster 1, GPs were older, had practised
longer, more frequently had a resident physician, and they had low burnout and high work satisfaction
scores. The opposite pattern occurred in Cluster 2, which was characterised by younger GPs.

4.2. Interpretation in Relation to Existing Literature

We found a clear age effect regarding burnout and work satisfaction in GPs. This finding is
supported by a Spanish study [35]. Here, work satisfaction for GPs was positively associated with
years of experience. Furthermore, a Swiss study by Bovier and Perneger [17] showed that older
physicians have the highest scores regarding work satisfaction, whereas physicians in training (mostly
young physicians) are least satisfied. In contrast to our study, the latter paper did not focus on general
practitioners and also included doctors working in clinics. Studies in different areas also report similar
results. In German service employees, age was also negatively correlated with symptoms of burnout,
and positive associations were shown for professional efficacy and engagement. More effective emotion
regulation strategies were hypothesized to be a decisive factor in older employees [36].

Our results might reveal a first cohort effect with younger GPs being less resistant to occupational
stress. These are important results for future generations, especially for those belonging to generation
Y (born between 1981 and 2000). Members of generation Y set high priorities on education, freedom,
equality, and family life [37]. They prefer to work independently and express their ideas [38].

The GPs in Cluster 1 had low burnout symptoms according to norms published by Soler et al. [39],
while GPs in Cluster 2 had an average burnout symptom load. The work satisfaction of GPs in Cluster
1 was higher than in other published studies, although these refer to Swiss GPs [9]. Keeping GPs in
practice is important for the German health system, as there is already a remarkable shortage of GPs in
rural areas. Therefore, tailored interventions should be designed for GPs in Cluster 2, to enable them
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to reduce burnout symptoms and to improve work satisfaction. As a consequence, the probability that
this subgroup will remain in practice longer might be higher.

4.3. Strengths and Limitations

The sample size could have been larger, but we attempted a total population survey in a specific
region, and the participation rate was comparable with other studies on primary care [32]. Nevertheless,
our results should be replicated with independent and larger samples, as cluster analysis is an
exploratory method. GPs were the target group of our study and our conclusions should therefore be
restricted to this specific group and cannot be generalised to other specialties.

5. Conclusions

A multivariable technique like cluster analysis enables the efficient subgrouping of GPs.
The results of cluster analyses can help in the design of special interventions for distinct subgroups of
GPs to improve their work satisfaction and to reduce symptoms of burnout. This can be an important
contribution to ensuring that GPs who are in danger of being negatively affected by such variables are
empowered to remain in practice. This, in long-term consideration, can help to make it more attractive
for resident physicians to become GPs, and can therefore also be seen as one approach to reduce the
lack of GPs in rural areas.

Author Contributions: C.C.A. designed and carried out the study and wrote the manuscript. O.H. did the
statistical analysis, helped to design the study and wrote the manuscript. All authors read and approved the
final manuscript.

Funding: This research received no external funding.

Acknowledgments: We thank all GPs who participated in this study without receiving financial compensation,
our study nurse Silke Foerster for valuable support and Barbara Greenberg for professional language editing.

Conflicts of Interest: The authors declare that they have no competing interests.

References

1.  Behmann, M.; Schmiemann, G.; Lingner, H.; Kithne, F.; Hummers-Pradier, E.; Schneider, N. Job satisfaction
among primary care physicians: Results of a survey. Dtsch. Arztebl Int. 2012, 109, 193-200. [PubMed]

2. Schaefer, H.-M.; Becker, A.; Krentz, H.; Harloff, R. Rostocker Hausaerzte im Visier—Vergleich der
Berufszufriedenheit 2004 und 2006. Z. Allg. Med. 2007, 83, 1-4.

3. Goehring, C.; Bouvier, G.M.; Kunzi, B.; Bovier, P. Psychosocial and professional characteristics of burnout in
Swiss primary care practitioners: A cross-sectional survey. Swiss Med. Wkly. 2005, 135, 101-108. [PubMed]

4. Cooper, C.L.; Rout, U.; Faragher, B. Mental health, job satisfaction, and job stress among general practitioners.
Br. Med. J. 1989, 298, 366-370. [CrossRef]

5.  Bos, ].T.; Donders, N.C.G.M.; Bouwman-Brouwer, K.M.; van der Gulden, ].W.J. Work characteristics and
determinants of job satisfaction in four age groups: University employees’ point of view. Int. Arch. Occup.
Environ. Health 2009, 82, 1249-1259. [CrossRef] [PubMed]

6.  Fuchs, S.; Endler, P.C.; Mesenholl, E.; Pass, P; Frass, M. Burnout bei niedergelassenen Arztinnen und Arzten
fiir Allgemeinmedizin. Wien. Med. Wochenschr. 2009, 159, 188-191. [CrossRef] [PubMed]

7.  Bundesministerium fiir Gesundheit. Masterplan Medizinstudium 2020. 2017. Available online:
https:/ /www.bundesgesundheitsministerium.de/ministerium/meldungen /2017 /maerz/masterplan-
medizinstudium-2020.html (accessed on 18 April 2018).

8.  Adarkwah, C.C.; Schwaffertz, A.; Labenz, J.; Becker, A.; Hirsch, O. Burnout and Work Satisfaction in General
Practitioners Practicing in Rural Areas—Results from the HaMEdSi-Study. Psychol. Res. Behav. Manag. 2018.
accepted.

9.  Bovier, P.A,; Perneger, T.V. Predictors of work satisfaction among physicians. Eur. J. Public Health 2003, 13,
299-305. [CrossRef] [PubMed]

10. Maslach, C.; Jackson, S.; Leiter, M. Maslach Burnout Inventory. Manual; Consulting Psychologists Press Inc.:
Palo Alto, CA, USA, 1996; ISBN 978-9996345777.


http://www.ncbi.nlm.nih.gov/pubmed/22509226
http://www.ncbi.nlm.nih.gov/pubmed/15832226
http://dx.doi.org/10.1136/bmj.298.6670.366
http://dx.doi.org/10.1007/s00420-009-0451-4
http://www.ncbi.nlm.nih.gov/pubmed/19621236
http://dx.doi.org/10.1007/s10354-009-0669-5
http://www.ncbi.nlm.nih.gov/pubmed/19412692
https://www.bundesgesundheitsministerium.de/ministerium/meldungen/2017/maerz/masterplan-medizinstudium-2020.html
https://www.bundesgesundheitsministerium.de/ministerium/meldungen/2017/maerz/masterplan-medizinstudium-2020.html
http://dx.doi.org/10.1093/eurpub/13.4.299
http://www.ncbi.nlm.nih.gov/pubmed/14703315

Int. ]. Environ. Res. Public Health 2018, 15, 2190 90f 10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.
30.

31.

32.

33.

34.

Hirsch, O.; Strauch, K.; Held, H.; Redaelli, M.; Chenot, ].-F; Leonhardt, C.; Keller, S.; Baum, E.; Pfingsten, M.;
Hildebrandyt, J.; et al. Low back pain patient subgroups in primary care: Pain characteristics, psychosocial
determinants, and health care utilization. Clin. J. Pain 2014, 30, 1023-1032. [CrossRef] [PubMed]

Bensing, ]. M.; Roter, D.L.; Hulsman, R.L. Communication patterns of primary care physicians in the United
States and the Netherlands. J. Gen. Int. Med. 2003, 18, 335-342. [CrossRef]

Fleury, M.-J.; Bamvita, J.-M.; Farand, L.; Aubé, D.; Fournier, L.; Lesage, A. GP group profiles and involvement
in mental health care. J. Eval. Clin. Pract. 2012, 18, 396-403. [CrossRef] [PubMed]

Mas, C.; Albaret, M.-C.; Sorum, P.C.; Mullet, E. French general practitioners vary in their attitudes toward
treating terminally ill patients. Palliat. Med. 2010, 24, 60-67. [CrossRef] [PubMed]

Rosario, F; Wojnar, M.; Ribeiro, C. Can doctors be divided into groups based on their attitudes to
addressing alcohol issues in their patients? Analyses from a survey of portuguese general practitioners.
Subst. Use Misuse 2017, 52, 233-239. [CrossRef] [PubMed]

Adarkwah, C.C.; Schwaffertz, A.; Labenz, J.; Becker, A.; Hirsch, O. GPs” motivation for teaching medical
students in a rural area—Development of the Motivation for Medical Education Questionnaire (MoME-Q)
and first results from the HaMedSi-Study. Unpulished work. 2018.

Bovier, PA.; Arigoni, F; Schneider, M.; Gallacchi, M.B. Relationships between work satisfaction, emotional
exhaustion and mental health among Swiss primary care physicians. Eur. |. Public Health 2009, 19, 611-617.
[CrossRef] [PubMed]

McMurray, ].E.; Williams, E.; Schwartz, M.D. Physician job satisfaction: Developing a model using qualitative
data. SGIM Career Satisfaction Study Group. . Gen. Int. Med. 1997, 12, 711-714. [CrossRef] [PubMed]
Perneger, T.V.; Deom, M.; Cullati, S.; Bovier, P.A. Growing discontent of Swiss doctors, 1998-2007. Eur. ].
Public Health 2012, 22, 478-483. [CrossRef] [PubMed]

Neubach, B.; Schmidt, K.-H. Giitekriterien einer deutschen Fassung des Maslach Burnout Inventory
(MBI-D)—Eine Replikationsstudie bei Altenpflegekraeften. Z. Arb. Organ. 2000, 44, 140-144.

Schwarzer, R.; Schmitz, G.S.; Tang, C. Teacher burnout in Hong Kong and Germany: A cross-cultural
validation of the Maslach Burnout Inventory. Anxiety Stress Cop. 2000, 13, 309-326.

Gumz, A,; Erices, R.; Braehler, E.; Zenger, M. Faktorstruktur und Giitekriterien der deutschen Ubersetzung
des Maslach-Burnout-Inventars fiir Studierende von Schaufeli et al. (MBI-SS). Psychother. Psychosom. Med.
Psychol. 2013, 63, 77-84. [CrossRef] [PubMed]

Beretta, L.; Santaniello, A. Nearest neighbor imputation algorithms: A critical evaluation. BMC Med. Inform.
Decis. Mak. 2016, 16, 74. [CrossRef] [PubMed]

The R Project for Statistical Computing. Available online: https://www.r-project.org/ (accessed on 19
September 2018).

Kowarik, A.; Templ, M. Imputation with the R Package VIM. |. Stat. Softw. 2016, 74, 1-16. [CrossRef]
Bacher, J.; Poge, A.; Wenzig, K. Clusteranalyse: Anwendungsorientierte Einfithrung in Klassifikationsverfahren,
3rd ed.; Oldenbourg: Miinchen, Germany, 2010; ISBN 978-3486584578.

Schendera, C.E.G. Clusteranalyse mit SPSS: Mit Faktorenanalyse; Oldenbourg: Miinchen, Germany, 2010; ISBN
978-3486586916.

ALMO Statistiksystem 15. 2018. Available online: http:/ /www.almo-statistik.de/ (accessed on 19 September
2018).

Everitt, B. Cluster Analysis, 5th ed.; Wiley: Chichester, UK, 2011; ISBN 978-0-470-74991-3.

Kaufman, L.; Rousseeuw, PJ. Finding Groups in Data: An Introduction to Cluster Analysis; John Wiley & Sons
Inc.: Hoboken, USA, 2009; ISBN 978-0471735786.

Kotrlik, ].W.; Williams, H.A. The Incorporation of Effect Size in Information Technology, Learning, and
Performance Research. Inform. Tech. Learn. Perf. ]. 2003, 21, 1-7.

Grissom, R.J.; Kim, J.J. Effect Sizes for Research: Univariate and Multivariate Applications, 2nd ed.; Routledge:
New York, NY, USA, 2012; ISBN 978-0415877695.

Yuguero Torres, O.; Esquerda Aresté, M.; Marsal Mora, ].R.; Soler-Gonzalez, J. Association between Sick
Leave Prescribing Practices and Physician Burnout and Empathy. PLoS ONE 2015, 10, e0133379. [CrossRef]
[PubMed]

Jaccard, J.; Becker, M. A. Statistics for Behavioral Sciences; Wadsworth Publishing Co. Inc.: Hampshire, UK,
2010; ISBN 978-0495598374.


http://dx.doi.org/10.1097/AJP.0000000000000080
http://www.ncbi.nlm.nih.gov/pubmed/24480909
http://dx.doi.org/10.1046/j.1525-1497.2003.10735.x
http://dx.doi.org/10.1111/j.1365-2753.2010.01597.x
http://www.ncbi.nlm.nih.gov/pubmed/21114798
http://dx.doi.org/10.1177/0269216309107012
http://www.ncbi.nlm.nih.gov/pubmed/19797340
http://dx.doi.org/10.1080/10826084.2016.1225092
http://www.ncbi.nlm.nih.gov/pubmed/27759471
http://dx.doi.org/10.1093/eurpub/ckp056
http://www.ncbi.nlm.nih.gov/pubmed/19403785
http://dx.doi.org/10.1046/j.1525-1497.1997.07145.x
http://www.ncbi.nlm.nih.gov/pubmed/17764023
http://dx.doi.org/10.1093/eurpub/ckr114
http://www.ncbi.nlm.nih.gov/pubmed/21948053
http://dx.doi.org/10.1055/s-0032-1323695
http://www.ncbi.nlm.nih.gov/pubmed/23408302
http://dx.doi.org/10.1186/s12911-016-0318-z
http://www.ncbi.nlm.nih.gov/pubmed/27454392
https://www.r-project.org/
http://dx.doi.org/10.18637/jss.v074.i07
http://www.almo-statistik.de/
http://dx.doi.org/10.1371/journal.pone.0133379
http://www.ncbi.nlm.nih.gov/pubmed/26196687

Int. ]. Environ. Res. Public Health 2018, 15, 2190 10 of 10

35.

36.

37.

38.

39.

Sanchez-Piedra, C.A.; Jaruseviciene, L.; Prado-Galbarro, EJ.; Liseckiene, I.; Sanchez-Alonso, F.;
Garcia-Pérez, S.; Sarria Santamera, A. Factors associated with professional satisfaction in primary care:
Results from EUprimecare project. Eur. J. Gen. Prac. 2017, 23, 114-120. [CrossRef] [PubMed]

Johnson, S.J.; Machowski, S.; Holdsworth, L.; Kern, M.; Zapf, D. Age, emotion regulation strategies, burnout,
and engagement in the service sector: Advantages of older workers. Rev. Psicol. Trabajo Organ. 2017, 33,
205-216. [CrossRef]

Lowe, D.; Levitt, K.J.; Wilson, T. Solutions for Retaining Generation Y Employees in the Workplace.
Bus. Renaiss. Q. 2008, 3, 43-58. [CrossRef]

Martin, C.A. From High Maintenance to High Productivity. What Managers Need to Know About Generation
Y. Ind. Commer. Train. 2005, 37, 39—44. [CrossRef]

Soler, ].K.; Yaman, H.; Esteva, M.; Dobbs, E; Asenova, R.S.; Katic, M.; Ozvacic, Z.; Desgranges, ].P.; Moreau, A.;
Lionis, C.; et al. Burnout in European family doctors: The EGPRN study. Fam. Pract. 2008, 25, 245-265.
[CrossRef] [PubMed]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1080/13814788.2017.1305350
http://www.ncbi.nlm.nih.gov/pubmed/28394192
http://dx.doi.org/10.1016/j.rpto.2017.09.001
http://dx.doi.org/10.1109/EMR.2011.5876174
http://dx.doi.org/10.1108/00197850510699965
http://dx.doi.org/10.1093/fampra/cmn038
http://www.ncbi.nlm.nih.gov/pubmed/18622012
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Abstract
	Introduction 
	Materials and Methods 
	Study Design 
	Instruments 
	Statistical Methods 

	Results 
	Study Population 
	Cluster Analysis 

	Discussion 
	Main Findings 
	Interpretation in Relation to Existing Literature 
	Strengths and Limitations 

	Conclusions 
	References

