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Abstract

Objectives: To analyse stress coping styles of medical stu-
dents at different time points of medical education and to 
identify predictors of functional coping.  
Methods: A cross-sectional study was conducted among 
medical students (N = 497, 361 women and 136 men) before 
year one (n = 141), after year one (n = 135) and after year five 
(n = 220). Students answered the Brief Coping Orientation to 
Problems Experienced Inventory, the Work-Related Behav-
iour and Experience Patterns, the Perceived Medical School 
Stress Instrument and the Maslach Burnout Inventory. Mul-
tiple regression was used to examine factors associated with 
functional coping. 
Results: Single factor ANOVA indicated a significant differ-
ence for functional coping between the time points (F (2, 494) = 
9.52, p < .01), with fifth-year students scoring significantly 

higher than students before or after year one. There was a 
significant difference in dysfunctional coping (F (2, 494) = 12.37, 
p < .01), with students before year one and after year five 
scoring higher than those after year one. Efficacy (β = 0.15, t 
(213) = 4.66, p < .01), emotional distancing (β = 0.04, t (213) = 
3.50, p < .01) and satisfaction with life (β = 0.06, t (213) = 4.87, 
p < .01) were positive predictors of functional coping.  
Conclusions: Scores for both functional and dysfunctional 
coping vary during medical education. The reasons for low 
coping scores after year one require further explanation. 
These findings represent a starting point for investigations 
into how to promote functional coping during early medical 
education. 
Keywords: Coping skills, health promotion, medical school, 
medical students

 

Introduction 
Internationally, doctors have a high stress-related risk of de-
veloping burnout symptoms,1-3 which affect their personal 
well-being and increase the occurrence of medical error.3,4 
Already at the beginning of professional life, doctors must 
deal with multiple work demands while they perceive them-
selves as insufficiently educated for the job.5 Nevertheless, 
high stress levels are not a phenomenon unique to  
physicians. It has long been known that medical training 
places students under a high level of stress from the very be-
ginning, a phenomenon that also puts them at increased risk 
of mental health disorders.6,7 Work and behaviour patterns 
with a high risk of burnout increase in the first years of med-
ical education,8 whereas life satisfaction deteriorates.9 Exam-
ples of study-related stressors that may affect mental and 
physical health are high workload, curricular demands, ethi-
cal dilemmas, confrontation with suffering and dying among 
patients and financial burdens. Consequences, among 

others, can exert negative effects on academic performance, 
increasing cynicism; decreasing empathy; and promoting ac-
ademic dishonesty, harmful substance use and even suicidal 
thoughts and plans.7 Thus, measures to reduce stress and im-
prove medical students’ health – if possible, even with lasting 
effects later in their careers – have become an increasing sub-
ject of research.10,11 Nevertheless, appropriate starting points 
that provide long-term effects still need to be identified.  

Among other factors, the way medical students cope with 
stress is important in this context. According to the transac-
tional model of stress and coping by Lazarus and Folkman,12 
coping is a cognitive and behavioural process to deal with ex-
ternal, internal or combined stressors that are assessed as 
burdensome or overextend the internal resources. Dunn and 
colleagues13 described the ‘coping reservoir’ model, which is 
filled with personal traits, temperament and the coping  
reserve. Negative influences such as stress, internal conflicts 
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and time and energy demands empty this reserve, while pos-
itive influences such as psychosocial support, social/healthy 
activities, mentorship and intellectual stimulation fill it up. 
These changes have corresponding effects on the students’ 
well-being. Researchers have also reported on the effects of 
specific coping strategies. However, it should be noted that 
the nomenclature of coping strategies differs depending on 
the study and the instrument used. A high perceived stress 
load can lead to increased use of unfavourable coping strate-
gies,6 which are, in turn, associated with a higher perception 
of stress.14 Active coping and positive thinking, on the other 
hand, are associated with lower perceived stress levels.15  

The association between coping strategies and mental16,17 

and physical health16 has long been known. More precisely, 
mental disorders and student burnout are associated with the 
pronounced use of unfavourable coping strategies like self-
blaming; denial; substance abuse;18 behavioural disengage-
ment;19 and insufficient support from family, friends and fel-
low students.20 In contrast, approach-oriented or active cop-
ing strategies and positive thinking reduce the risk of 
burnout and depression.15,20 Furthermore, active coping is 
positively correlated with resilience.21 Nevertheless, little is 
known about factors to improve the use of these coping  
strategies.  

Due to their associations with coping, it is also remarka-
ble that mental and general health decline in the first year of 
medical education22,23 and improve afterwards, but without 
returning to the initial levels.22 However, data on coping in 
different years of medical school are not as clear. A recent 
Canadian study reported greater use of denial by third-year 
students compared with those in the other years of study.24 
In a Malaysian study, first-year students had significantly 
higher scores for task-oriented coping than those in their 
third year, whereas there were no differences in avoidant and 
emotion-oriented coping.25 Comparison between under-
graduate and graduate-entry students with another previous 
degree showed higher use of active coping, positive refram-
ing and substance use for the latter, and higher scores of re-
ligious coping for the former.26  

Our first objective in the present study was to evaluate 
whether and how coping styles vary in different years of med-
ical education. To this end, we conducted a detailed analysis 
of coping styles at three different points in medical school. 
Furthermore, the aforementioned association of health and 
coping styles leads to the consideration of coping is a possible 
starting point for health-promoting measures. Therefore, 
our second objective was to identify factors that increase the 
use of functional coping strategies. Thus, we analysed the as-
sociation between functional coping and study-related health 
and behaviour patterns and perceived study-related stress. 
Considering the impact of coping strategies on student burn-
out, we also analysed the reverse path – that is, the influence 
of the three burnout dimensions on coping behaviour. 
 

Methods 

Study design and participants 
We gathered the cross-sectional data presented in this report 
as part of an ongoing single-centre study on student health 
(Lübeck University Students Trial [LUST]). For further in-
formation, see Kötter and colleagues.27 We analysed data 
from medical students at three different time points: at the 
beginning of their education (t0) in 2017, at the end of their 
first year (t1) in 2016 and at the end of their fifth year (t2) (in 
2016 and 2017).  

The study was approved by the Ethics Committee of the 
University of Lübeck (file reference 11-010). Informed con-
sent was obtained from all the participants. We performed 
the analysis with anonymised data.  

Measures 
Every questionnaire consisted of sociodemographic data and 
a number of psychometric instruments. For the present 
study, all of the participants answered the Brief Coping Ori-
entation to Problems Experienced (COPE) Inventory. For 
the participants at the end of their fifth year, we also analysed 
the ‘Arbeitsbezogenes Verhaltens- und Erlebensmuster’ 
(AVEM-questionnaire) [Work-Related Behaviour and Expe-
rience Patterns], the Perceived Medical School Stress Instru-
ment (PMSS) and the Maslach Burnout Inventory (MBI) to 
identify predictors of functional coping.  

Brief COPE Inventory 
The Brief COPE Inventory28 is the short form of the COPE 
Inventory.29 It comprises 14 coping strategies: acceptance, 
use of emotional support, humour, positive reframing, active 
coping, use of instrumental support, planning, behavioural 
disengagement, denial, self-distraction, self-blame, venting, 
religion, and substance use. Each coping strategy is deter-
mined by two items, with response options presented as 4-
point Likert scales from 1 (I haven’t been doing this at all) to 
4 (I’ve been doing this a lot). Cronbach’s Alpha for each scale 
is ≥ .50. We used the German version30 of the situational 
questionnaire referring to a specific stressful situation in the 
past.28,29 We used a classification of functional and dysfunc-
tional coping strategies similar to the one described by Frost 
and Mierke31 in a survey with a large number of students (N 
= 1014) of several German universities. Like them, we used 
the means for further analysis. However, we excluded  
religion and venting. While venting may be considered func-
tional for a person in mourning, it may impair healthy  
actions in other situations due to a dysfunctional focus on the 
stressor.29 As we did not estimate the personal context, it was 
not possible to provide an individual assignment to a higher-
order dimension. In addition, religion is a coping strategy 
that cannot simply be classified as functional or  
dysfunctional.  
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While some researchers have reported a positive association 
between religion and psychological health,18 others have 
shown an association between religion and higher stress 
scores.15 The authors of a recent scoping review concluded 
that positive religious coping has an adaptive effect, while 
negative religious coping has a maladaptive effect.32 Without 
further contextual information, we decided to exclude this 
strategy from further analysis as well. Thus, in the present 
study functional coping consisted of the variables ac-
ceptance, use of emotional support, humour, positive re-
framing, active coping, use of instrumental support, and 
planning, whereas dysfunctional coping comprised behav-
ioural disengagement, denial, self-distraction, self-blame, 
and substance use. 

AVEM-questionnaire 
The AVEM-questionnaire33 is a validated instrument to de-
tect self-reported personal experiences and ways of coping 
with work-related stress. We used the abbreviated, study-re-
lated version comprising 44 items, which has been widely 
used in studies on student health in Germany.8,31 The instru-
ment consists of 11 scales each comprising four items, with 
answers given on a 5-point Likert scale from 1 (I strongly dis-
agree) to 5 (I strongly agree). The scales are: subjective sig-
nificance of work, career ambition, tendency to exert, striv-
ing for perfection, emotional distancing, resignation 
tendencies, offensive coping with problems, balance and 
mental stability, satisfaction with work, satisfaction with life, 
and experience of social support. These scales have a high re-
liability with Cronbach’s Alpha between .78 and .87.33 Due to 
their similarity to coping, we excluded the AVEM dimen-
sions offensive coping with problems and experience of so-
cial support from further analyses. 

PMSS 
The PMSS was developed by Vitaliano and colleagues34 and 
has been widely used to capture the self-rated stress load of 
medical students.6,35 We used the translated and validated 
German version (PMSS-D),36 which consists of 13 items. The 
reliability is reported as good (Cronbach’s Alpha = .81). An-
swers are given on a 5-point Likert scale from 1 (I strongly 
disagree) to 5 (I strongly agree). A high total score (range 13-
65) represents a high stress load.36 Because we investigated 
study-specific stressors, we did not use the instrument for the 
students at the beginning of their studies, because they had 
not yet experienced study-related stress.  

MBI 
The MBI is an instrument used to determine the severity of 
burnout syndrome.37 The version we used (MBI-SS-GV) has 
been modified for use in students by Schaufeli and col-
leagues38 and translated into German and validated by Gumz 
and colleagues,39 who also reported high reliability of the sub-
scales (Cronbach’s Alpha between .81 and .86). This ques-
tionnaire consists of 15 items with response options based on 
a 7-point Likert scale from 0 (never) to 6 (daily). The 15 items 

are divided into the scales emotional exhaustion (five items), 
cynicism (four items) and efficacy (six items). The evaluation 
is based on mean values. High emotional exhaustion and 
cynicism scores and low efficacy scores indicate the presence 
of burnout syndrome.39 The subscales (each with a range of 
0-6) are evaluated separately; a total score is not obtained.37 

Due to the different compositions of the questionnaires, data 
on the MBI were only available for the t2 respondents. 

Data collection and study setting 
The paper-based baseline survey (t0) was taken in October 
2017 during the medical pre-course week (prior to the start 
of medical courses). The web-based surveys after the first 
year (t1) and after the fifth year (t2) were conducted at the 
end of the summer semesters in June 2016 (t1 and t2) and 
2017 (t2), respectively, using web surveys. There were no ex-
clusion criteria. The study size was predefined by the size of 
the medical classes at the University of Lübeck (185 students 
per class). To reduce bias due to non-response, posters, leaf-
lets, information via well-attended lectures, emails and Face-
book were used to encourage participation. Each participant 
was offered a 5€ voucher for a local bakery or bookstore for 
each survey. The study was conducted at the University of 
Lübeck, Germany, a public university with a focus on medi-
cine and life sciences. 

Data analysis 
We used IBM SPSS Statistics for Windows Version 22.0 (re-
leased in 2013, IBM Corp., Armonk, NY, USA) for data anal-
ysis. Where possible, we substituted missing values by fol-
lowing the rules provided in the handbooks for the 
instruments. We excluded any remaining incomplete data 
sets. We used two-tailed statistical tests with a level of signif-
icance of .05. We used the unequal variance t-test to compare 
the means between two independent samples. We analysed 
the mean differences between t0, t1 and t2 by using single-
factor analysis of variance (ANOVA) and a Tamhane T2 post 
hoc test appropriate for unequal variances.40 We calculated 
the effect sizes of mean differences (Cohen’s d) by using an 
online tool41 (small effect 0.2, medium effect 0.5 and large ef-
fect 0.8).42 We analysed categorial data with the chi-square 
test and report the results as percentages. We used Pearson’s 
correlation to examine associations between the coping strat-
egies and the scales of the other instruments. We analysed the 
predictors of functional coping by multiple regression after 
checking for multicollinearity. We chose an explorative ap-
proach. To remove variables without significant influence on 
the model quality, after forced input of all potential predic-
tors we chose a stepwise backwards elimination. 

Results 

Participants 
After excluding incomplete data sets, we analysed cross-sec-
tional data from 497 medical students before starting medical 
school (t0), after their first year (t1) and after their fifth year 
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(t2). The data for the t0 and the t1 surveys are from the same 
class, while the data for the t2 survey are from two classes 
(Table 1). These two classes did not differ significantly in 
terms of age (t (209.30) = 0.33, p = .74) and gender (χ² (1, N = 220) = 
1.81, p = .18), and thus we combined them as t2 for further 
investigation. The mean age of the participants in years was 
23.34 (SD = 3.58). The proportion of female participants was 
slightly higher at t2 (76%) compared with t0 and t1 (70% at 
each time point). With a presumed number of 185 students 
per class, the response rates were 76% at t0, 74% at t1 and 
59% at t2. 

Table 1. Participant demographics 

Participants 
(Year of Survey) n 

Age (years)* Male Female 

M SD n (%) n (%) 

t0 (2017) 141 21.42 3.39 43 (30) 98 (70) 

t1 (2016) 136 22.62 4.05 41 (30) 95 (70) 

t2 (2016/2017) 220 25.01 2.46 52 (24) 168 (76) 

t2a (2016) 109 25.06 2.66 30 (28) 79 (72) 

t2b (2017) 111 24.95 2.26 22 (20) 89 (80) 

Total 497 23.34 3.58 136 (27) 361 (73) 

*Seven participants did not provide their age. t0 = beginning of medical school, t1 = after 
the first year of medical school, t2 = after the fifth year of medical school 

 

Coping at t0, t1 and t2 
At each time point, medical students scored higher for func-
tional coping than for dysfunctional coping (Table 2). Single-
factor ANOVA revealed significant differences between the 
years of medical school for functional coping (F(2, 494) = 9.52, 
p < .01) and for dysfunctional coping (F(2, 494) = 12.37, p < .01). 
The Tamhane T2 post hoc test (Table 3) indicated a signifi-
cant difference between the scores of functional coping of 
students before beginning medical school (M = 2.74, p = .02) 
and after their first year of study (M = 2.66, p < .01) compared 
with after their fifth year of study (M = 2.88). There was no 
significant difference in the functional coping scores for stu-
dents before beginning medical school and after their first 
year of medical education (Table 3). The Tamhane T2 post 
hoc test revealed a significant difference between the dys-
functional coping scores of students before beginning medi-
cal school (M = 1.77, p < .01) and after their fifth year of study 
(M = 1.83, p < .01) compared with after their first year of 
study (M = 1.66). The difference between t1 and t2 for dys-
functional coping had a medium effect size (Cohen’s d = 
0.54). There was no significant difference in the dysfunc-
tional coping scores for students before beginning medical 
school and after their fifth year of study (Table 3). 

Gender-specific coping 
In the total sample, there was no difference in the functional 
coping scores between male (M = 2.73, SD = 0.53) and female 
(M = 2.80, SD = 0.49) students (t (228.44) = -1.45, p = .15). More-
over, there were no differences in the dysfunctional coping 
scores between male (M = 1.77, SD = 0.35) and female (M = 
1.77, SD = 0.32) students (t (226.79) = 0.11, p = .91). Comparison 
of the functional and dysfunctional coping scores of male and 

female students at each study stage also revealed no signifi-
cant differences. Hence, we did not consider gender in the 
subsequent analysis. 

Table 2. Functional and dysfunctional coping at t0, t1 and t2 

Coping t n M SD 
Functional 
coping 
 

t0 141 2.74 0.47 

t1 136 2.66 0.56 

t2 220 2.88 0.46 
Dysfunctional 
coping 

t0 141 1.77 0.33 

t1 136 1.66 0.33 

t2 220 1.83 0.31 

Note: t0 = beginning of medical school, t1 = after the first year of medical school, t2 = 
after the fifth year of medical school 

Table 3. Single-factor analysis of variance and Tamhane T2 post 
hoc test results and effect sizes of functional and dysfunctional 
coping 

Coping df F p 
Difference  

between group 
scores 

p Cohen’s 
d 

Func-
tional 
coping 
 

2, 494 9.25 < .01 t0-t1 0.08 .46 0.16 
   t2-t0 0.14 .02 0.30 

   t2-t1 0.23 < .01 0.44 
Dysfunc-
tional 
coping 

2, 494 12.37 < .01 t0-t1 0.12 < .01 0.33 
   t2-t0 0.06 .30 0.19 
   t2-t1 0.17 < .01 0.54 

Note: nt0 = 141, nt1 = 136 and nt2 = 220. t0 = beginning of medical school, t1 = after 
the first year of medical school, t2 = after the fifth year of medical school 

Predictors of functional coping at t2 
To identify factors that foster or impede functional coping, 
we first assessed the correlations of functional coping with 
the AVEM dimensions, representing the experience of and 
dealing with work-related stress, with the MBI scales that 
measure the three dimensions of burnout, and with the per-
ceived stress load (PMSS-score). Data for all of these varia-
bles were only available for students after their fifth year of 
study (t2). The following variables showed a significant cor-
relation (positive or negative) to functional coping: the 
AVEM dimensions satisfaction with life (r (492) = .39, p < .01), 
emotional distancing (r(492) = .25, p<.01), resignation tenden-
cies (r (492) = -.28, p < .01), balance and mental stability (r (492) 
= .20, p < .01), satisfaction with work (r (492) = .23,  
p < .01), subjective significance of work (r (492) = -.11, p = .02) 
and tendency to exert (r (492) = -.11, p < .01); the MBI scales 
cynicism (r (214) = -.21, p < .01), exhaustion (r (214) = -.16, p = 
.02) and efficacy (r (214) = .38, p < .01); and the PMSS-score  
(r (347) = -.19, p < .01). We preselected these variables as pos-
sible predictors of functional coping.  
 We then performed multiple regression to predict func-
tional coping based on the PMSS-score and the AVEM di-
mensions and MBI scores that showed significant correla-
tions with functional coping. Based on the test for 
multicollinearity, we did not have to exclude any variables. 
Backwards elimination (Table 4) revealed satisfaction with 
life (β = 0.06, t (213) = 4.87, p < .01), emotional distancing (β = 
0.04, t (213) = 3.50, p < .01) and efficacy (β = 0.15, t (213) = 4.66, 
p<.01) are significant positive predictors of functional  
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coping. We found that efficacy shows the strongest correla-
tion with functional coping. The PMSS-score did not predict 
functional coping (β = 0.01, t (213) = 1.91, p = .06). The model 
explained 28% of the variance in the students’ functional 
coping scores (corrected R² = .28, F (4, 213) = 21.68, p < .01). 

Table 4. Predictors of functional coping (range 1–4) at t2 

Variable (range) β SE t p 95% CI 

Constant 0.38 0.37 1.03 .31 -0.35-1.10 

Emotional distancing 
(4-20) 0.04 0.01 3.50 < .01 0.02-0.06 

Satisfaction with life  
(4-20) 

0.06 0.01 4.87 < .01 0.04-0.09 

Efficacy (0-6) 0.15 0.03 4.66 < .01 0.08-0.21 

PMSS-score (13-65) 0.01 0.00 1.91 .06 0.00-0.02 

Note. n = 218 (n = 2 data sets were excluded due to missing values); F (4, 213) = 21.68, p 
< .01; corrected R² = .28. β = regression coefficient, CI = confidence interval, PMSS = 
Perceived Medical School Stress Instrument, SE = standard error 

Discussion 
In our cross-sectional study including medical students at 
three different time points of study, students after their fifth 
year (t2) had significantly higher functional coping than stu-
dents who had not yet begun medical school (t0) and those 
after the first year of study (t1). In turn, dysfunctional coping 
was significantly higher for students who had not yet begun 
medical school and for those after their fifth year of study 
compared with those after their first year of study. A remark-
able trend for both functional coping and dysfunctional cop-
ing was the lower scores of students after their first year of 
study compared with those who had not yet begun medical 
school and those after their fifth year of study.  

Coping at different time points of medical school 
In accordance with other studies,43,44 we found predomi-
nantly higher scores for functional rather than dysfunctional 
coping strategies. What is striking is the lower expression of 
both functional and dysfunctional coping in students after 
their first year of medical school compared with the other in-
vestigated time points. This is reminiscent of the course of 
mental and physical health of medical students, which also 
decreases in the first year and then increases again.22,23 The 
association between some coping strategies and mental and 
physical health described in the Introduction could be re-
flected there. 

On the other hand, dysfunctional strategies were only 
significantly different between students who had not yet be-
gun medical school and those at the end of their first year. 
Factors that might increase maladaptive and even health risk 
coping behaviour are either very low or very high perceived 
autonomy (due to a U-shaped relationship) and high quan-
titative study-related demands.45 Both autonomy and work-
load might be perceived differently at the three time points 
evaluated in this study and could be of interest for further 
investigation. In contrast, there were no significant 

differences in functional coping between students who had 
not yet begun medical school and those at the end of their 
first year, but there were significant differences between both 
groups and fifth-year students (with the latter scoring 
higher). This suggests that first-year medical students, in par-
ticular, need support in training functional coping mecha-
nisms. Furthermore, the varying demands caused by curric-
ular features and examinations at the different time points 
evaluated in this study should be considered. In Lübeck, 
medical students complete the anatomy course after the first 
year. In another German medical school (Magdeburg), 50% 
of the medical students reported (strong) concerns about the 
imminent confrontation with a corpse before beginning the 
dissection courses, partially (39%) associated with (great) 
anxiety, whereas during the course most students had been 
more relaxed than previously expected.46 Thus, expectations 
and fears of students before beginning medical school might 
cause higher demands on coping, and higher anxiety-related 
use of dysfunctional coping, than for their counterparts after 
the first year. For the latter, a kind of relaxing period could 
have occurred, supported by the absence of major examina-
tions after the first year. Previous research has proved that 
students exhibit a higher level of problem-focused or, respec-
tively, active coping strategies and acceptance (subsumed 
here under functional coping) in the time before than after 
the exams.44,47 The more importance a student attaches to an 
exam and the more difficult it is expected to be, the greater 
the use of problem-focused coping.47 In Germany, after the 
fifth year of study, most students face the second part of the 
medical examination. Consequently, fifth-year students are 
likely to be under higher examination pressure and, there-
fore, might have higher general demands on coping than stu-
dents after their first year. 

Predictors of functional coping 
The prevailing coping strategies of medical students not only 
affect parts of their academic performance,44,48 but also their 
future success and attitude towards their profession,49 and 
their mental health as physicians.35 Thus, predictors of func-
tional coping might be important for both medical students 
and doctors. Because the fifth-year students in our study had 
the highest functional coping scores, the analysis could pro-
vide important clues as to what can be learned from them in 
terms of supporting first-year students with significantly 
lower use of functional coping. 

Based on our findings, one of the positive predictors of 
functional coping is satisfaction with life. This is in accord-
ance with the results of Kjeldstadli and colleagues,9 who re-
ported an association between stable, high life satisfaction of 
Norwegian medical students and greater use of problem-fo-
cused coping strategies and seeking social support rather 
than wishful thinking. Fostering high satisfaction with life 
can hardly be achieved by single measures; rather, it requires 
comprehensive health-promoting interventions at medical 
school. 
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Researchers have described the positive prediction of better 
self-rated mental health by emotional distancing.23 Thus, it is 
not surprising that it also predicts greater use of functional 
coping. However, some medical students are reported to face 
an internal conflict: they consider emotional distancing nec-
essary for professional reactions in difficult situations but 
find it hard to generate a balance with empathetic reactions 
during patient contact.50 Furthermore, good emotion regula-
tion reduces the health-risk tendency to prolong working 
hours.45 Therefore, fostering an emotional balance should be 
a topic of medical education and might support functional 
coping.  

We also found that self-rated efficacy predicts functional 
coping and this trait should be fostered by learning and time 
management courses as well as manageable curricular learn-
ing content, among other approach. Gumz and colleagues39 
showed higher efficacy scores for students of several disci-
plines if they had high social support. On the contrary, dur-
ing the first years of medical studies in Germany, there is a 
decline in the experience of social support.8 Thus, medical 
schools should take responsibility to improve the social sup-
port provided to their students, not least to support their ef-
ficacy.  

Perceived stress showed a significant negative correlation 
with functional coping. Thus, we expected the PMSS-score to 
be a negative predictor of functional coping. On the contrary, 
we found a positive association, but without significance. 
One explanation could be that perceived stress makes the 
coping response necessary only to a small extent. 

Strength and limitations 
Even though we have used cross-sectional data, our study 
provides broad insight into the coping behaviour of medical 
students from the beginning to the end of the theoretical se-
mesters. However, the use of self-report instruments carries 
the risk of bias due to social desirability. For example, the val-
ues for functional coping strategies might have tended to be 
higher and the values for dysfunctional strategies lower than 
the actual reality. In addition, the coping questionnaire items 
refer to the past, which could lead to recall bias. The response 
rates before the beginning and after the first year were higher 
than after the fifth year, which could have caused selection 
bias and might also be a reason for the higher proportion of 
female students after the fifth year compared with the other 
time points. The generally high proportion of females in the 
sample could be due to gender response bias. Indeed, a pre-
vious study found that the response rate of female students 
to web-based and paper-based questionnaires is higher than 
for male students.51 Nevertheless, the gender distribution in 
our sample at the beginning and after the first year of medical 
school is comparable to the national gender distribution of 
freshmen in German medical schools.52 In addition, there 
was no significant gender difference for functional and  
dysfunctional coping. A further limitation is given by the  
single-centre study design, affecting in particular the  

generalisability of the results. Due to data availability, we 
could only evaluate predictors of functional coping for fifth-
year students. Because their functional coping response dif-
fered from those who had not yet begun medical school and 
those after their first year, there might also be differences in 
the predictors. Other data from this ongoing study might 
provide more clarity on this topic. Overall, the results of this 
study should be interpreted with caution. 

Implications for research and practice 
Our findings implicate that already at the beginning of med-
ical school, measures to increase the use of functional coping 
are needed. Promising starting points are the predictors effi-
cacy, satisfaction with life and emotional distancing. A cur-
ricular focus on manageable educational content and 
measures to improve learning strategies, time management 
and distancing skills could foster the use of functional coping 
strategies. Nevertheless, our cross-sectional findings require 
further longitudinal research.  

The present study is limited to the theoretical portion of 
medical school. In the following clinical year, students face 
new challenges, including long working hours, insufficient 
teaching and concerns about medical errors.53 Information 
about the coping behaviour during this phase is needed to 
identify starting points to foster functional coping strategies 
not only at this stage of medical school, but also with the aim 
of a long-term impact on professional life.  

Conclusions 
Our cross-sectional findings show differences in the use of 
functional and dysfunctional coping before beginning medi-
cal school and after the first and the fifth years of study. The 
lower scores for both coping styles after the first year of study 
require further explanation. The next research step should be 
verification of our findings with longitudinal data. Efficacy, 
emotional distancing and satisfaction with life proved to be 
predictors of functional coping for students after their fifth 
year. Whether these predictors are adequate starting points 
to foster functional coping, in particular in the first year of 
study, remains to be proved. 

Acknowledgements 
The authors thank all the study participants. Special thanks 
are due to Jessica Lückert for her help with statistical analysis 
and data collection. 

Conflict of Interest 
The authors declare that they have no conflict of interest. 

References 
1. Rodrigues H, Cobucci R, Oliveira A, Cabral JV, Medeiros L, Gurgel K, et 
al. Burnout syndrome among medical residents: a systematic review and 
meta-analysis. PLoS One. 2018;13:e0206840. 
2. Romani M, Ashkar K. Burnout among physicians. Libyan J Med. 
2014;9:23556. 
3. West CP, Dyrbye LN, Shanafelt TD. Physician burnout: contributors, con-
sequences and solutions. J Intern Med. 2018;283:516-529. 



Int J Med Educ. 2023;14:11-18                                                                                                                                                                                                              17    

4. Tawfik DS, Profit J, Morgenthaler TI, Satele DV, Sinsky CA, Dyrbye LN, et 
al. Physician burnout, well-being, and work unit safety grades in relationship 
to reported medical errors. Mayo Clin Proc. 2018; 93:1571-1580. 
5. Goodyear HM. First year doctors experience of work related wellbeing and 
implications for educational provision. Int J Med Educ. 2014;5:103-109.  
6. Vitaliano PP, Maiuro RD, Mitchell E, Russo J. Perceived stress in medical 
school: resistors, persistors, adaptors and maladaptors. Soc Sci Med. 
1989;28:1321-1329. 
7. Dyrbye LN, Thomas MR, Shanafelt TD. Medical student distress: causes, 
consequences, and proposed solutions. Mayo Clin Proc. 2005;80:1613-1622. 
8. Voltmer E, Obst K, Kötter T. Study-related behavior patterns of medical 
students compared to students of science, technology, engineering and math-
ematics (STEM): a three-year longitudinal study. BMC Med Educ. 
2019;19:262. 
9. Kjeldstadli K, Tyssen R, Finset A, Hem E, Gude T, Gronvold NT, et al. Life 
satisfaction and resilience in medical school – a six-year longitudinal, nation-
wide and comparative study. BMC Med Educ. 2006;6:48. 
10. Slavin SJ, Schindler DL, Chibnall JT. Medical student mental health 3.0: 
improving student wellness through curricular changes. Acad Med. 
2014;89:573-577. 
11. Vibe M de, Solhaug I, Rosenvinge JH, Tyssen R, Hanley A, Garland E. Six-
year positive effects of a mindfulness-based intervention on mindfulness, 
coping and well-being in medical and psychology students; results from a 
randomized controlled trial. PLoS One. 2018;13:e0196053. 
12. Lazarus RS, Folkman S. Stress, appraisal, and coping. New York: Springer 
Publishing Company; 1984. 
13. Dunn LB, Iglewicz A, Moutier C. A conceptual model of medical student 
well-being: promoting resilience and preventing burnout. Acad Psychiatry. 
2008;32:44-53. 
14. Rahimi B, Baetz M, Bowen R, Balbuena L. Resilience, stress, and coping 
among Canadian medical students. Can Med Educ J. 2014;5(1):e5-e12.  
15. Steiner-Hofbauer V, Holzinger A. How to cope with the challenges of 
medical education? Stress, depression, and coping in undergraduate medical 
students. Acad Psychiatr. 2020;44:380-387. 
16. Park CL, Adler NE. Coping style as a predictor of health and well-being 
across the first year of medical school. Health Psychol. 2003;22:627-631. 
17. Mosley TH Jr, Perrin SG, Neral SM, Dubbert PM, Grothues CA, Pinto 
BM. Stress, coping, and well-being among third-year medical students. Acad 
Med. 1994;69:765-767. 
18. Imran N, Tariq KF, Pervez MI, Jawaid M, Haider II. Medical students’ 
stress, psychological morbidity, and coping strategies: a cross-sectional study 
from Pakistan. Acad Psychiatry. 2016;40:92-96.  
19. Marôco J, Assunção H, Harju-Luukkainen H, Lin SW, Sit PS, Cheung KC, 
et al. Predictors of academic efficacy and dropout intention in university stu-
dents: can engagement suppress burnout? PLoS One. 2020;15:e0239816.  
20. Thompson G, McBride RB, Hosford CC, Halaas G. Resilience among 
medical students: the role of coping style and social support. Teach Learn 
Med. 2016;28:174-182.  
21. Dodek PM, Culjak A, Cheung EO, Hubinette MM, Holmes C, Schrewe B, 
et al. Active coping in medical students is associated with less burnout and 
higher resilience. Am J Respir Crit Care Med 2019;199:A4300. 
22. McKerrow I, Carney PA, Caretta-Weyer H, Furnari M, Miller Juve A. 
Trends in medical students’ stress, physical, and emotional health throughout 
training. Med Educ Online. 2020;25:1709278. 
23. Kötter T, Tautphäus Y, Obst KU, Voltmer E, Scherer M. Health-promot-
ing factors in the freshman year of medical school: a longitudinal study. Med 
Educ. 2016;50:646-656. 
24. Neufeld A, Malin G. How medical students cope with stress: a cross-sec-
tional look at strategies and their sociodemographic antecedents. BMC Med 
Educ. 2021;21:299.  
25. Salam A, Harith AAA, Abdullah N, Shan CP, Rahman ABA, Mahadevan 
R. Coping strategies among first and third year medical students in a Malay-
sian public university. Journal of Medicine. 2019;20:5-11.  
26. Zvauya R, Oyebode F, Day EJ, Thomas CP, Jones LA. A comparison of 
stress levels, coping styles and psychological morbidity between graduate-en-
try and traditional undergraduate medical students during the first 2 years at 
a UK medical school. BMC Res Notes. 2017;10:93.  
27. Kötter T, Tautphäus Y, Scherer M, Voltmer E. Health-promoting factors 
in medical students and students of science, technology, engineering, and 

mathematics: design and baseline results of a comparative longitudinal study. 
BMC Med Educ. 2014;14:134. 
28. Carver CS. You want to measure coping but your protocol’s too long: con-
sider the brief COPE. Int J Behav Med. 1997;4:92-100. 
29. Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a the-
oretically based approach. J Pers Soc Psychol. 1989;56:267-283. 
30. Knoll N, Rieckmann N, Schwarzer R. Coping as a mediator between per-
sonality and stress outcomes: a longitudinal study with cataract surgery pa-
tients. European Journal of Personality. 2005;19:229-247. 
31. Frost B, Mierke K. Stresserleben und Stressbewältigung bei Studierenden. 
Funktionale und dysfunktionale Strategien und weitere Einflussvariablen 
[Stress and coping among students: functional and dysfunctional strategies 
and further influencing factors]. Journal of Business and Media Psychology. 
2013;4:13-24. 
32. Sattar K, Yusoff MSB, Arifin WN, Yasin MAM, Nor MZM. Effective cop-
ing strategies utilised by medical students for mental health disorders during 
undergraduate medical education - a scoping review. BMC Med Educ. 
2022;22:121.  
33. Schaarschmidt U, Fischer AW. Arbeitsbezogenes Verhaltens- und Erle-
bensmuster [Work-related health and behavior patterns]. 3rd ed. Frankfurt 
am Main: Pearson Assessment & Information GmbH; 2008. 
34. Vitaliano PP, Russo J, Carr JE, Heerwagen JH. Medical school pressures 
and their relationship to anxiety. J Nerv Ment Dis. 1984;172:730-736. 
35. Tyssen R, Vaglum P, Grønvold NT, Ekeberg Ø. Factors in medical school 
that predict postgraduate mental health problems in need of treatment. A na-
tionwide and longitudinal study. Med Educ. 2001;35:110-120. 
36. Kötter T, Voltmer E. Measurement of specific medical school stress: trans-
lation of the "Perceived Medical School Stress Instrument" to the German 
language. GMS Z Med Ausbild. 2013;30:Doc22. 
37. Maslach C, Jackson SE, Leiter MP. Maslach Burnout Inventory. 3rd ed. 
Palo Alto, CA: Consulting Psychologist Press; 1996. 
38. Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker AB. Burnout 
and engagement in university students. A cross-national study. Journal of 
Cross-Cultural Psychology. 2002;33:464-481. 
39. Gumz A, Erices R, Brähler E, Zenger M. Faktorstruktur und Gütekriterien 
der deutschen Übersetzung des Maslach-Burnout-Inventars für Studierende 
von Schaufeli et al. (MBI-SS) [Factorial structure and psychometric criteria 
of the German translation of the Maslach Burnout Inventory-Student Ver-
sion by Schaufeli et al. (MBI-SS)]. Psychother Psychosom Med Psychol. 
2013;63:77-84. 
40. Shingala MC, Rajyaguru A. Comparison of post hoc tests for unequal var-
iance. International Journal of New Technologies in Science and Engineering. 
2015; 2: 22-33. 
41. Lenhard W, Lenhard A. Calculation of effect sizes. Dettelbach (Germany): 
Psychometrica; 2016 [Cited 27 November 2022]; Available from: 
https://www.psychometrica.de/effect_size.html.  
42. Cohen J. A power primer. Psychol Bull. 1992;112:155-159. 
43. van der Merwe LJ, Botha A, Joubert G. Resilience and coping strategies of 
undergraduate medical students at the University of the Free State. S Afr J 
Psychiatr. 2020;26:1471. 
44. Balaji NK, Murthy PS, Kumar DN, Chaudhury S. Perceived stress, anxi-
ety, and coping states in medical and engineering students during examina-
tions. Ind Psychiatry J. 2019;28:86-97. 
45. Mülder LM, Deci N, Werner AM, Reichel JL, Tibubos AN, Heller S, et al. 
Antecedents and moderation effects of maladaptive coping behaviors among 
German university students. Front Psychol. 2021;12:645087. 
46. Bernhardt V, Rothkötter HJ, Kasten E. Psychological stress in first year 
medical students in response to the dissection of a human corpse. GMS Z 
Med Ausbild. 2012;29:Doc12. 
47. Carver CS, Scheier MF. Situational coping and coping dispositions in a 
stressful transaction. J Pers Soc Psychol. 1994;66:184-195. 
48. Alimoglu MK, Gurpinar E, Mamakli S, Aktekin M. Ways of coping as 
predictors of satisfaction with curriculum and academic success in medical 
school. Adv Physiol Educ. 2011;35:33-38. 
49. Tartas M, Walkiewicz M, Budzinski W, Majkowicz M, Wojcikiewicz K, 
Zdun-Ryzewska A. The coping strategies during medical education predict 



Cummerow et al.  Predictors of medical students’ stress coping 

18 

style of success in medical career: a 10-year longitudinal study. BMC Med 
Educ. 2016;16:186. 
50. Eikeland H-L, Ornes K, Finset A, Pedersen R. The physician's role and 
empathy - a qualitative study of third year medical students. BMC Med Educ. 
2014;14:165. 
51. Sax LJ, Gilmartin SK, Bryant AN. Assessing response rates and nonre-
sponse bias in web and paper surveys. Research in Higher Education. 
2003;44:409-432. 
52. Statistisches Bundesamt [German Federal Statistical Office: Destatis]. 

Bildung. Auszug aus dem Datenreport 2018. [Education. Extract from the 
2018 data report]. [Cited 27 November 2022]; Available from: 
https://www.destatis.de/DE/Service/Statistik-Campus/Datenreport/Down-
loads/datenreport-2018-kap-3.pdf?__blob=publicationFile&v=4 
53. Schrauth M, Weyrich P, Kraus B, Jünger J, Zipfel S, Nikendei C. Lernen 
am späteren Arbeitsplatz: Eine Analyse studentischer Erwartungen und 
Erfahrungen im "Praktischen Jahr" [Workplace learning for final-year medi-
cal students: a comprehensive analysis of student's expectancies and experi-
ences]. Z Evid Fortbild Qual Gesundhwes. 2009;103:169-174. 


	Abstract
	Introduction
	Methods
	Study design and participants
	Measures
	Brief COPE Inventory
	AVEM-questionnaire
	PMSS
	MBI
	Data collection and study setting
	Data analysis

	Results
	Participants
	Gender-specific coping
	Predictors of functional coping at t2

	Discussion
	Coping at different time points of medical school
	Predictors of functional coping
	Strength and limitations
	Implications for research and practice

	Conclusions
	Acknowledgements
	Conflict of Interest
	The authors declare that they have no conflict of interest.

	References

