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Abstract

Background: Little is known about specific health risks and resources and their development influencing medical students’ stress.

Aim: To evaluate the development of quality of life and study-related behavior and experience patterns among medical students.

Methods: Data were collected in the first (n¼ 112 of 182 in 2006) and the fourth semesters (n¼ 164 of 176 in 2008). The

instruments ‘‘Work-Related Behavior and Experience Patterns’’ (AVEM, including four main patterns: ‘‘Health’’, ‘‘Unambitious,’’

‘‘Overexertion,’’ ‘‘Burnout’’) and ‘‘Short Form-12 Health Survey (SF-12)’’ were used at both points in time.

Results: The medical students scored significantly lower on mental health compared with reference samples of young adults.

The proportion of students with a healthy pattern decreased from 47.3% (95% CI 38.1–56.5%) in the first semester to 36.9%

(29.4–44.4%) in the fourth semester. This corresponded to an increase in the proportion of students at risk for burnout from 7.1%

(2.3–11.9%) to 20% (13.8–26.2%). At both time points, female students had a higher risk for overexertion and a lower prevalence of

a healthy pattern than male students.

Conclusion: Our data provide evidence for a decrease in the healthy pattern and an increase in the burnout pattern. Intervention

is needed, especially for students at risk for burnout.

Introduction

To work with and to help people in need are still important

reasons for young people choosing a medical career

(McManus et al. 2006). While medical training is focused on

patient care, personal stress and the potential health risks of

medical education and work life are seldom addressed. In a

longitudinal study at the two universities of Zürich (n¼ 1382),

compared to students of other faculties, medical students were

in a particularly poor physical (tension, gastro-intestinal

symptoms) and mental condition (anxiety, stress, and exhaus-

tion) at the beginning and after 1 year of study. The gain in

knowledge and expertise was accompanied by a loss in

personal and social competence. The decrease in personal

health was especially prominent in women (Bachmann et al.

1999). Similar findings have been reported from medical

schools in Anglo-American or European countries (Guthrie

et al. 1998; Givens & Tjia 2002; Dahlin et al. 2007). Dyrbye

et al. (2006b) saw a high prevalence of depression and anxiety

among US medical students during the later years of training,

with distress levels higher than in the general population as

well as in age-matched peers. While the physical quality of life

(QOL) of medical students was better than that of the general

population, the mental QOL was poorer (Dyrbye et al. 2006a).

It has, therefore, been proposed that physician burnout has its

origin in medical school or earlier (Wolf et al. 1991). Only one

dissertation reports similar findings for the QOL in German

medical students (Pranada 2005) and German longitudinal

data are lacking. Workload, competition, sleep deprivation, the

emotional impact of the dissection course, or the suffering and

dying of patients contribute to medical students’ stress and

their deteriorating health (Dyrbye et al. 2006b). Personality

(McManus et al. 2004), coping styles (Dunn et al. 2008), and

work–family conflicts (Fuss et al. 2008) have also been shown

to be associated with an increased risk of emotional exhaus-

tion or burnout.

A perspective of salutogenesis (Antonovsky 1987) does not

focus primarily on professional stress and risk factors for illness

but on resources, such as optimism, hardiness, self-efficacy,

sense of coherence, and social support, which might be

effective in preventing illness and promoting health (Ayers

Practice points

. Already at the beginning of medical education, a

proportion of students present with a risk for burnout.

. The proportion of these students increases while the

proportion of those in good health decreases.

. Longitudinal data throughout medical education and

professional work life and reports about evaluated

interventions to improve the coping capacity of students

would be valuable.

. Educators should look at gender sensitive ways of

modifying behavior and environmental conditions to

foster students’ mental health.
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et al. 2007). In pursuing the question how people stay healthy

while enduring professional stress, Schaarschmidt and Fischer

(2008) integrated these concepts in health psychology in a

theoretical and methodological framework describing 11

dimensions from the domains of professional commitment,

resistance to stress, and emotional well-being that could either

be risks or resources for health. According to this model, the

analysis of configuration characteristics across the 11 scales is

more valuable than the scores on a single dimension. For

example, high scores in the dimension of career ambition may

not be a health risk in itself. If, however, these are combined

with low scores in the dimension of emotional distancing from

work, this combination may set the individual at a higher risk.

This is in line with Tyssen et al. (2007) who affirm that types of

personality give a more comprehensive picture of an individ-

ual’s character than the dimensions of personality alone. In a

cluster analysis of the dimensions of the initial AVEM sample

group (n¼ 1598 of diverse professions), Schaarschmidt and

Fischer (2008) identified four characteristic configurations

which have been described as ‘‘Health’’ (pattern G),

‘‘Unambitious’’ (pattern S), ‘‘Overexertion’’ (risk pattern A)

and ‘‘Burnout’’ (risk pattern B). The risk patterns A and B have

been shown to be correlated with elevated health risks. The

burnout-related risk pattern B scored highest on the scale of

emotional exhaustion of the Maslach Burnout Inventory (MBI;

Schaarschmidt & Fischer 2008). In three cross-sectional studies

at different points in medical education and work life, Voltmer

et al. (2008) used this framework to show that fifth-year

medical students and physicians early in their careers pre-

sented with lower fractions of a healthy pattern, and higher

fractions of a burnout pattern, than students in the first year. To

our knowledge, no longitudinal data confirming the develop-

ment indicated by these cross-sectional results are available for

medical students.

This study aims to measure the development of QOL and

study-related behavior and experience patterns among med-

ical students from first to fourth semesters of medical school in

a longitudinal design. Based on previous cross-sectional

studies, we hypothesized that medical students would report

a decrease in mental health and health-related dimensions

associated with a reduction in healthy patterns and an increase

in risk of burnout during this time. With regard to results in

teachers (Schaarschmidt & Fischer 2008) and physicians

(Voltmer et al. 2008), we also hypothesized that this trend is

stronger among the female students, due to lower scores in the

domains of professional ambition and resistance toward stress.

Methods

Survey and participants

The course of medical education in Germany takes 6 years.

First two pre-clinical years (physiology, biochemistry, anat-

omy, etc.) followed by a first exam, then three clinical years,

followed by the sixth year with practice in different depart-

ments of hospitals, and with an extensive final exam at the

end.

Students of the public university of Lübeck in northern

Germany were surveyed with an online questionnaire shortly

after entering medical school (first semester) in 2006 and a

paper questionnaire in their fourth semester (end of year two)

in 2008. The paper questionnaire was distributed and collected

during a teaching session. The study was approved by the

ethics committee of the University of Freiburg in a minimal risk

review.

Instruments

The questionnaire comprised demographic questions and two

standard instruments: The questionnaire: ‘‘Work-Related

Behavior and Experience Patterns’’ (Schaarschmidt & Fischer

2008; Kieschke & Schaarschmidt 2008) and the ‘‘Short Form-12

Health Survey (SF-12)’’ as a measure of QOL (Bullinger &

Kirchberger 1998).

Work-related behavior and experience patterns

The AVEM was developed to collect self-reported data about

personal experiences with work-related stress and typical

coping behaviors. The instrument comprises 11 separate

dimensions discussed in health psychology as either health

risks or resources (Table 1). These scales cover the following

three major domains: (1) professional commitment, (2) resis-

tance toward stress, and (3) emotional well-being (in the

context of work). Each scale comprises 6 items with response

options presented as 5-point Likert scales ranging from 1:

I strongly disagree to 5: I strongly agree.

Scale reliability was assessed in samples of different

professions. The median Cronbach’s � was 0.81 (minimum

0.79, maximum 0.86). The instrument is also applicable for

student samples (scale reliability of students (psychology,

business, education) Cronbach’s � 0.74–0.89). In our survey,

Table 1. AVEM dimensions with item examples. The 11
dimensions can be divided into three domains: professional

commitment (1–5), resistance toward stress (6–8), and emotional
well-being (9–11).

AVEM dimensions
(Item example)

1 Subjective significance of work

(Studying medicine is the most important element in my life)

2 Career ambition

(I want to achieve more in my career than most people I know)

3 Tendency to exert

(If necessary, I will work until I am exhausted)

4 Striving for perfection

(My work should never contain errors or deficiencies)

5 Emotional distancing

(After work is over I can forget about it quickly)

6 Resignation tendencies

(I quickly resign myself to lack of success)

7 Offensive coping with problems

(For me, difficulties are there to overcome)

8 Balance and mental stability

(I don’t get upset easily)

9 Satisfaction with work

(Until now I have been successful in school/my studies)

10 Satisfaction with life

(So far, I have been satisfied with my life)

11 Experience of social support

(My partner/the person I am closest to shows

understanding for my studies)

Medical students’ health
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we used a version adapted for students (Table 1). The median

Cronbach’s � in our sample was 0.84 (minimum 0.74,

maximum 0.87).

People not only differ in the total score of each scale but

also in the specific combination of their scale scores. A cluster

analysis of the initial AVEM sample group comprising 1598

representatives from different professions, revealed a four-

cluster solution. The same cluster solution was replicated with

sufficient concurrence in 10 random samples drawn from the

same 1598 test subjects (average �4 0.80; Appendix).

The four different types of work-related behavior and

experience patterns derived from the cluster analysis are

described as

(1) Pattern G (‘‘Health’’): High scores in the dimensions of

professional ambition, resistance against stress and

emotional well-being.

(2) Pattern S (‘‘Unambitious’’): Low scores in the dimen-

sions of professional ambition but medium to high

scores in the dimensions of resistance to stress and

emotional well-being. The reduced working motivation

could be a sign of less interest in work than in other

areas of life, or a sign of inner frustration from work.

(3) Risk pattern A (‘‘Overexertion’’): Very high scores in the

dimensions of professional ambition, lower scores in

the dimensions of resistance to stress and emotional

well-being. Pattern A shows many similarities to the

concept of type-A behavior described as a risk factor

for coronary artery disease and myocardial infarction.

(4) Risk pattern B (‘‘Burnout’’): Low scores in the dimen-

sions related to professional commitment, resistance to

stress, and emotional well-being. This pattern repre-

sents the core symptoms of burnout (Appendix).

The concurrence of the individual data score of study

participants and the four reference profiles can be estimated

by a weighted linear combination (based on an algorithm of

discriminant analysis). According to the highest concurrence of

profiles, each person is assigned to one pattern only (e.g.,

probability scores pG¼ 0.75, pS¼ 0.15, pA¼ 0.06, and pB¼ 0.04

classified as pattern G; Schaarschmidt & Fischer 2008).

The validity of the instrument was supported by moderate

to good correlations with scales that measured related

constructs. There is a high correlation of the patterns with

the traits of neuroticism and extraversion. People with the

healthy behavioral pattern G scored low on neuroticism and

high in extraversion, whereas people with the burnout-related

risk pattern B scored high on neuroticism and low on

extraversion. All patterns differed significantly in psychological

complaints, with risk pattern B showing the lowest scores in

self-esteem and perceived performance and highest scores in

exhaustion. The health relevance of the patterns was sup-

ported by significant correlations with a broad set of criteria,

such as emotional stability (measured with Freiburger

Personality Inventory, FPI), mental and physical condition

(Gießen test; Berlin Procedure for the Neurosis Diagnostics,

BVND), sickness-related absence, blood pressure, heart rate,

type-A behavior (Questionnaire Analyses of Stress Relevant

Coping, FABA), and burnout (MBI; Schaarschmidt & Fischer

2008).

Short Form-12 Health Survey

The SF-12 is developed from the original SF-36 Health Survey

(http://www.sf-36.org/tools/sf36.shtml). The instrument is a

self-report of subjective health, and assesses the following

aspects: physical functioning, role limitations due to physical

and emotional health problems, freedom from bodily pain,

general health perception, vitality, social functioning, and

mental health. A summary score of physical and mental health

can be calculated from these eight dimensions that account for

more than 90% of the variance of the SF-36 results (Bullinger &

Kirchberger 1998, Kudielka et al. 2005).

Data analyses

Data analyses were conducted with SPSS for Windows, version

15.0 (SPSS Inc., Chicago, IL). For categorical variables, data

were analyzed using �2-tests and proportions with 95%

confidence intervals for the total student groups. For the 80

students with data from both time points, we used the Bowker

test. Univariate analysis was reported as percentages. For

continuous variables, data were analyzed using two-tailed t-

tests and analyses of variance (total student groups) or

analyses of variance for repeated measures (only students

with data at t1 and t2, adjusted for sex). Univariate analysis of

this data was reported as means and standard deviation (SD).

Results

Response rate and sample description

The response rates were 61.5% (112/182) initially, and 93.2%

(164/176) the second time. Eighty students completed both

questionnaires (identified by an identical self-generated code).

The mean age of the first semester students, was 20.9 (SD 3.2)

years and 70.5% were female. In fourth semester students, the

mean age was 22.8 years (SD 3.3), with 67.7% female. The

fourth semester students could be viewed as a full population

sample. In first year students, compared to the whole freshman

group, the respondents were younger (20.9 vs. 22.1 years,

p5 0.05), with more females (70.5% vs. 66.5%, n.s.).

Behavior and experience patterns

Figure 1 shows the health-related behavior and experience

patterns of the medical students in their first and fourth

semesters in a cross-sectional view. There was a significant

difference in the distribution of patterns between the first and

the fourth semesters (�2
¼ 9.241, df¼ 3, p¼ 0.026, V¼ 0.184).

The healthy pattern G declined substantially, especially in

men, with a corresponding increase in the resigned risk

pattern B. In the first semester, women had a higher

prevalence of a risk pattern for overexertion than men

(20.3% vs. 9.1%). In the fourth semester, this difference

between women and men was still present, but had converged

(17.6% vs. 13.5%). In the first semester, females also had a

lower fraction of the healthy pattern than the men (44.3% vs.

54.5%), with a reduction in both groups in the fourth semester

(36.1% vs. 38.5%). None of the gender differences between the

first and fourth semester were statistically significant.

E. Voltmer et al.
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For 80 students, matched pairs of observations at both time

points were obtained. Figure 2 shows that there is a high

stability of the behavior and experience patterns, especially for

the burnout pattern B (100%) and the healthy pattern G

(67.6%). Changes of patterns show the same direction seen in

the total samples. A similar proportion of students initially

demonstrating the unambitious pattern S changed to the

healthy pattern G as they did to the burnout pattern B (16.7%

for both). Nearly forty percent (38.5%) of the students changed

from the risk pattern A (overexertion) to the healthy pattern G.

Health relevant dimensions

For students where data could be obtained at both time points,

a significant decrease in sum scores was seen in five health-

relevant dimensions, three in the domain of professional

ambition, one in the domains of both resistance to stress and

emotional well-being (Figure 3). The strongest effect size was

the decrease in the dimensions striving for perfection

(F (1, 78)¼ 13.91, p5 0.001, effect size �2
¼ 0.151) and sub-

jective significance of work (F (1, 78)¼ 5.37, p¼ 0.023, effect

size �2
¼ 0.064).

Quality of life (physical and mental health scores of
the SF-12)

At both time points, the physical and mental health scores of

the medical students who provided data at both measuring

points were significantly lower compared to a reference group

of young adults (Bullinger & Kirchberger 1998; Table 2). There

was a non-significant reduction in physical and mental health

scores over time (data not shown).

Discussion

We studied the QOL and the study-related behavior and

experience patterns of a cohort of German medical students in

their first and fourth semesters. The distribution of patterns

differed significantly between students in the first and the

fourth semesters. The proportion of students with a healthy

pattern decreased and the proportion of students with a

burnout-related risk pattern increased, confirming our hypoth-

esis. This was true for all students, as well as for those students

where data were obtained at both time points. Compared to

their male colleagues, female students had a lower proportion

of a healthy pattern and a higher proportion of a pattern at risk

for overexertion. However, these differences were statistically

not significant. The physical health scores in the first but not in

the fourth semester were higher, the mental health scores at

both times were lower than that of a reference sample of

young adults.

Other studies also report that students are relatively healthy

when they enter medical school, but that their health deterio-

rates during the following years. Satisfaction with life decreases

(Kjeldstadli et al. 2006), while anxiety and depression increase

(Rosal et al. 1997; Bachmann et al. 1999). High scores of

emotional exhaustion (40.1%) and depersonalization (31.8%)

were seen in medical students at seven US medical schools, and

30.6% had low scores on personal accomplishment. In total,

almost fifty percent (49.6%) met the criteria for burnout (Dyrbye

et al. 2008). Though measured with a different instrument, these

proportions are higher than the fraction of students with the

burnout-related risk pattern reported here.

There is a high stability of patterns among students where

data could be obtained at both measuring points. This might

be seen as advantageous in students with the healthy pattern.

However, there seems to be a limited potential of spontaneous

improvement for students with the burnout-related risk

pattern. After 1 year in US medical schools, 73.2% of students

who were burnt out remained so, while 31.3% of students who

were not burnt out at baseline experienced it after 1 year

(Dyrbye et al. 2008). Students with the burnout risk pattern

may lack the energy for change. This is different in students

with the pattern at risk for overexertion and might explain the

Figure 1. Behavior and experience patterns of medical students in the first (2006) and the fourth semesters (2008).

G “Health”
(46.3%, n=37)

B “Burnout”
(7.5%, n=6)

S “Unambitious”
(30.0%, n=24)

A “Overexertion”
(16.3%, n=13)

Fourth semester First semester 

G “Health”
(42.5%, n=34)

B “Burnout”
(17.5%, n=14) 

21.6%

16.7%

16.7%

38.5%

S “Unambitious”
(28.8%, n=23)

A “Overexertion”
(11.3%, n=9) 

58.3%

46.2%

100%

67.6%

Figure 2. Pattern crossovers from the first (2006) to the

fourth semester (2008). Percentages are presented only for the

major pattern shifts, and therefore do not sum to 100%.
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high transition to the healthy pattern also suggesting a

‘‘normalization’’ of the initial over-commitment.

Gender differences

We also expected a gender difference between the distribu-

tions of behavior patterns. While not reaching statistical

significance, female students presented a higher fraction of

the pattern at risk for overexertion and a lower fraction of the

healthy pattern at both time points. Buddeberg-Fischer et al.

(2005) also found a tendency for over-commitment in female

physicians as a risk factor for a decreased well-being and

symptoms of anxiety and depression. A recent review on

psychosocial distress in medical students also reported a

higher risk for female students (Dyrbye et al. 2006b). Given the

fact that the majority of the medical students not only in

Germany are female, this gender difference in behavior must

be considered in the development of interventions designed to

improve the coping capacity of students.

QOL and health dimensions

The psychosocial health risk of students, indicated by their

behavior and experience patterns, was confirmed by the results

of the SF-12. While physical health among medical students

seemed better than among young adults of the same age, the

students’ mental health scores were lower and decreased over

time. The same distribution in physical and mental health

scores was reported by US medical students (using the SF-8;

Dyrbye et al. 2006a), German medical students (using the SF-

12; Pranada 2005), and German physicians (using the SF-36;

Jurkat et al. 2003). While the physical health of medical students

and physicians appears to be strong, their mental health clearly

deserves more attention. It has to be considered that the

reference group for the QOL scores was a group of young

adults from the general population. References from

other student groups that might indicate a characteristic

distribution among students would be valuable.

Dimension changes were mostly seen in the domain of

professional commitment. The strongest decrease appeared in

the subjective significance of work and striving for perfection.

Perfectionism has been shown as a trait highly correlated with

the current medical students’ stress (Enns et al. 2001). This

reduction might be seen as a benefit, but since it is also

connected with a decrease in the scores of balance and mental

stability, and social support, the decrease in desire for

perfection may reflect the larger issue of increasing psycho-

social strain.
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Figure 3. Changes in health-relevant dimensions of medical students from the first (2006) to fourth (2008) semester (*p5 0.05,

**p5 0.01; adjusted for gender).

Table 2. Physical and mental health scores of medical students in the first (2006) and fourth semesters (2008) who provided
data at both measuring points, compared with a reference sample of young adults.

Physical health score Mental health score

Sample M (SD) p d M (SD) P d

Reference (n¼ 473) age 21–30 52.86 (5.42) 51.92 (8.35)

First semester (n¼77) 54.96 (5.33) 50.001 0.39 45.32 (9.63) 50.001 �0.73

Fourth semester (n¼77) 54.36 (5.42) ¼0.02 0.28 44.05 (10.21) 50.001 �0.74

E. Voltmer et al.

e426



Implications for prevention and health promotion

Our findings emphasize the need for medical schools to invest

in efforts to prevent the deterioration of mental health in the

course of study on a behavioral as well as a contextual level.

This could start by using not only academic achievements or

high school grades as criteria for admission to medical

education, but also for instance, the ability to deep and

strategic learning and communications skills, as suggested by

McManus and Vincent (1997). Unfortunately, evidence about

reliable and practical selection procedures is scarce. The

definition of success is often oriented in length of study or

grades. A verifiable operationalization of a ‘‘good doctor’’

seems to be difficult. Personal interviews predict study success

only if structured and conducted by well-trained interviewers

(Searle & McHarg 2003). For many universities, the effort of

this procedure seems too high. They try to find ways to survey

‘‘soft skills’’ with quantitative methods (Bucksch-Beudt et al.

2006). Of the big five personality traits, only conscientiousness

predicted preclinical/undergraduate study success.

Correlations to clinical/graduate or professional/postgraduate

success, if reported, are small (Ferguson et al. 2002).

Kjeldstadli et al. (2006) point out that medical schools should

encourage students to spend adequate time on their social and

personal lives and emphasize the importance of health-

promoting coping strategies. Schools should also try to identify

students at risk for or experiencing burnout, unfortunately a

stable pattern and an increasing group in our results. These

changes are even more important in light of the fact that

burnout was highly correlated with suicidal ideation, and these

thoughts were improved substantially after recovery from

burnout (Dyrbye et al. 2008). Information and training on

professional health risks, self-awareness, stress management,

and coping strategies should be an integrated part of the

curriculum to increase resilience, reduce over-commitment,

and avoid states of helplessness or hopelessness (Shapiro et al.

2000; Benbassat & Baumal 2005; Dyrbye et al. 2006b; Dunn

et al. 2008). Numerous studies report that social support is one

of the most important resources in burnout prevention, and the

decrease of social support during the course of medical

education, as seen in our results, is a major risk factor for

psychosocial strain and burnout (Voltmer & Spahn 2009).

Mentoring programs could not only optimize integration or

academic outcome, but also provide emotional support and

encouragement (Dunn et al. 2008). A critical review of the

general amount and the qualitative content of the medical

curriculum and the learning environment could help medical

students adapt to medical school, and keep the learning

content manageable (Dyrbye et al. 2006b, 2009).

Limitations of the study

The initial response rate was lower than expected, therefore

we used a different approach the second time, with a very

good result. There were only small differences in age and

gender between the respondents and the whole freshman

class, which makes a systematic selection bias (e.g., differ-

ences in concern or attraction by format) in the first semester

less likely. However, the number of students where data could

be obtained at both measuring points was relatively small, and

there is reason to believe that some of the differences in

distribution patterns would reach statistical significance if all

students had replied at both points in time.

In summary, our study indicates a decrease of the healthy

behavior and experience pattern and an increase of the

burnout-related behavior pattern in medical students from the

first to the fourth semesters. It is important to notice that this

development occurs in the pre-clinical years. An aggravation

in the clinical years (facing, for example, the emotional burden

of ill patients and increasing responsibility) is likely and will be

examined with the next survey in this longitudinal study.

Given the increasing risk for psychosocial stress and burden,

we must remember that medical students, like physicians, are

reluctant to seek help for mental symptoms and illness. They

also gain a sense of the number of barriers for being treated by

professionals (Brimstone et al. 2007). Self-reflection, focused

not only on decisions regarding patient care but also on

personal health promotion, may be an important issue of

medical education and training. Such activities may help to

improve not only the health of students and physicians, but

also the quality of patient care.
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Appendix

Relationship between work-related behavior and experience patterns and health-relevant dimensions of the AVEM.

Percent 4 7 12 17 20 17 12 7

Stanine 1 2 3 4 5 6 7 8

1. Subjective significance of work 

2. Professional ambition 

3. Tendency to exert 

4. Striving for perfection 

5. Emotional distancing 

6. Resignation tendencies 

7. Offensive coping with problems

8. Balance and mental stability 

9. Satisfaction with work  

10. Satisfaction with life 

11. Experience of social support 

Risk pattern A

Pattern S

Pattern G

Risk pattern B

E. Voltmer et al.
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