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Abstract 

Background:  Hospital physicians have an increased risk for post-traumatic stress caused by work-related trauma. This 
study examines the frequency of reported traumatic events (TE), post-traumatic stress (PTS) and its possible conse-
quences for the mental state and work ability of physicians at a university hospital.

Methods:  As part of the mandatory psychological risk assessment, n = 145 physicians (n = 56 female; 38.6%) were 
examined at a university hospital in Germany in a cross sectional study. TE, PTS and symptoms of depression and anxi-
ety were assessed using the self-report questionnaires “Freiburger Screening Fragebogen to identify patients at risk for 
the development of a post-traumatic stress disorder in the group of severely injured patients” (PTBS-13), the “Patient 
Health Questionnaire” (PHQ-2) and the “Generalized Anxiety Disorder scale” (GAD-2). Work ability was assessed using a 
modified version of the questionnaire for workplace analysis (KFZA). The response rate was 52%.

Results:  Traumatic events were experienced by n = 125 physicians (86.2%) throughout their whole career. Of these, 
19 physicians (15.2%) reported PTS. PTS is reported by 12 of 56 female physicians (63.2%), compared to 7 of 89 reports 
of PTS by male physicians (36.8%). Physicians with PTS symptoms had higher depression scores (p = 0.007) compared 
to physicians without TE or with TE, but without PTS. Physicians with PTS reported significantly reduced work ability 
caused by constantly interrupted work (p = 0.03). Female gender was the greatest risk factor for the development of 
PTS. (p = 0.001).

Conclusions:  Physicians – especially females – with PTS may have an increased risk of developing depressive symp-
toms. Therefore, interventions aimed at reducing trauma-related stress symptoms may be helpful in improving mental 
health of hospital physicians. Further studies with more physicians from different hospitals are necessary to support 
the results.
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Introduction
The implementation of psychological risk assessment 
has been a legal obligation for all German companies 
since 2013 [4]. A psychological risk assessment can 
include job strain factors like workload, time pressure, 

work interruptions and conflicts as well as the exposure 
to traumatic events. The improvement of mental health 
at work is ethically important and a relevant competi-
tive and economic factor as well [30]. High job strain 
can lead to significant sickness leave [49]. Several stud-
ies [31, 33, 39, 40, 46] describe the effects of job strain 
and mental health in the general population. Regard-
ing physicians, negative effects of job strain on mental 
health can be depressive symptoms as described by 
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[34] and Ruotsalainen et  al. 2014. In general, hospital 
physicians have to deal with highly demanding working 
conditions as the experience of emotionally demand-
ing situations. In addition to the impact of job strain on 
mental health, several studies show that the exposure 
to work-related critical incidents such as moribund 
patients or violence may cause symptoms of traumatic 
stress or a post-traumatic stress disorder (PTSD) [6, 18, 
51]. According to Van Eerd et  al. [48], many occupa-
tions, including those of health care professionals, lead 
to exposures which could be associated with PTSD. 
Skogstad et al. [42] estimate the prevalence for lifetime 
PTSD among firefighters and ambulance personnel (up 
to 20%), health care professionals (“high rates of PTSD 
symptoms”) and police officers (“less than 10%”). Other 
professions subjected to work-related traumatic events 
include train drivers, divers, journalists, sailors and 
employees in bank, post offices or in stores (ibid.). Key 
symptoms for PTSD include intrusion/re-experienc-
ing of trauma, avoidance, negative cognitions as well 
as mood and hyper-arousal [19]. Additionaly, stress 
“resulting from helping or wanting to help a trauma-
tized or suffering person” is defined as secondary trau-
matic stress (STS) ([9], p. 7).

Lo et  al. [24] describe higher rates of PTSD among 
resident physicians compared to the rates of PTSD in 
the general population in the USA and Canada. Scheep-
stra et  al. [36] describe a higher point prevalence rates 
for PTS among Dutch physicians after traumatic events 
and higher rates for depression and anxiety symptoms 
especially among female physicians, compared to the 
12-months prevalence of depression and anxiety among 
the general population in the Netherlands. Axisa et  al. 
[3] describe a high risk for depression, stress and anxiety 
as well as exceptionally high secondary traumatic stress 
(STS) among Australian physician trainees. Lazarus 
(2013) presumes that the cumulative stress of prac-
tice, including the exposition to primary and secondary 
trauma, may cause PTSD. Among German emergency 
physicians and paramedics, Eiche et  al. [8] found high 
rates of screened possible depression indicated by a 
WHO-5 well-being score below 50% (43.4% of the par-
ticipants) and a positive PTSD screening result of 5.4%, 
associated with significantly lower well-being. The asso-
ciation between PTSD and a low WHO-5 well-being 
score (< 28%) was significant (ibid.). In the group of Ger-
man emergency medical physicians, Pajonk et  al. [28] 
report that 16.8% of the participants meet the criteria 
for probable PTSD, 4.1% for burnout, and 3.1% for clini-
cal depression, but see a better indicator for PTSD in the 
physicians’ personality than in the exposition to trau-
matic events. Finally, Greinacher et al. [11] found low lev-
els of secondary traumatization in first responders.

In a systematic review among psychiatric nurses and 
other healthcare workers, Hilton et  al. [15] describe 
associations between PTSD and burnout, poor mental 
health, neuroticism, low compassion satisfaction and 
compassion fatigue. Most studies showed no significant 
association between gender and PTSD, so the relation 
between these factors is reported as “suggestive” (ibid.). 
Age and years of working experience are described 
as mostly not to be associated with PTSD symptoms. 
(ibid.). Additionally, more than workplace related rea-
sons may cause PTS and PTSD, such as accident expe-
riences, (sexual) abuse, physical attacks or unexpected 
deaths of relatives or friends [17].

Previous studies refer to higher risks for depression, 
anxiety and PTSD for physicians, but effects of trau-
matic events and post-traumatic stress on the mental 
state of hospital physicians, especially regarding symp-
toms of depression and anxiety, have rarely been exam-
ined so far. This cross-sectional study examines the 
association between traumatic events, post-traumatic 
stress (PTS) and symptoms of depression and anxiety 
(as well as possible influences of demographic factors) 
among physicians in a university hospital. The survey 
was part of a mandatory psychological risk assessment. 
The key focus is on PTS resulting in flashbacks as one 
of the key symptoms of PTSD, not on the full expres-
sion of PTSD, following traumatic events (TE). The 
main hypothesis is that hospital physicians suffering 
from PTS have a higher risk of developing symptoms of 
depression and anxiety. Confirmation of this hypothesis 
could lead to an improvement in the hospitals’ services 
offered to clinical staff to support their mental health, 
reduce sickness leave and improve work ability. Previ-
ous findings of Bock et  al. [5] indicate an influence of 
STS on nurses’ mental health and higher job strain of 
nurses with STS. Hence, further hypotheses are that 
the physicians’ experience of TE/PTS has an influence 
on different job strain factors as well. Furthermore we 
explored if associations between TE/PTS and the physi-
cians’ age, gender and medical specialty can be found.

Methods
Participants
The cross-sectional study was approved by the ethics 
committee of Hannover Medical School (no. 2975–
2015) and staff committee of the hospital. Psychological 
risk assessment was performed in n = 1057 employees 
working in different professions and departments at 
Hanover Medical School by an occupational psycholo-
gist of the Department of Occupational Safety. The 
physicians’ response rate was 52%, the overall response 
rate 65%.
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Procedure
The participants were asked to fill in an anonymous ques-
tionnaire online within three weeks as a part of the psy-
chological risk assessment process. All participants were 
informed about the study content and only filled in the 
questionnaire if they agreed to participate in the study. 
They were grouped by profession and department. The 
departments included were selected by random. Of the 
1057 participants, n = 145 were physicians with n = 56 
females (38.6%), working in different disciplines at the 
Hanover Medical School, such as internal medicine, sur-
gery, paediatrics, psychiatry, psychotherapy and psycho-
somatic medicine. The objective of the study was to focus 
on physicians only, therefore other professions, such as 
nurses, administration staff, etc. were excluded from this 
study. Eligibility criteria for participating in this study 
were not defined.

Measures
Post-traumatic stress (PTS) was assessed using two items 
of the “Freiburger Screening Fragebogen to identify 
patients at risk for the development of a post-traumatic 
stress disorder in the group of severely injured patients” 
(PTBS-13, [38]) with an internal consistency of α = .82. 
Participants were asked whether they had experienced 
traumatic events at work (yes/no) and whether they 
currently suffered from flashbacks regarding traumatic 
events (STE) at work (yes/no). These data were used to 
classify subjects based on TE/PTS into three distinct 
groups. If no traumatic work event was reported, sub-
jects were classified as the “no TE” group (n = 16). If a 
traumatic event at work was reported without flashbacks, 
subjects were classified as traumatic experience with-
out post-traumatic stress, the “TE without PTS” group 
(n = 106). If flashbacks were affirmed in the context of 
this traumatic experience, subjects were classified into 
the “TE with PTS” group (n = 19).

Work ability was assessed using a modified version of 
the “Questionnaire for workplace analysis” (KFZA) by 
Prumper et al. [29] with a scale ranging from 1 to 5. The 
included scales were workload (two items, α = .70), scope 
of action (two items, α = .70), social support (two items, 
α = .72), feedback (two items, α = .64), work environ-
ment (two items, α = .60), information and participation 
(two items, α = .70) and emotional requirements (two 
items, α = .63). Participants were asked if they “strongly 
agree”, “agree”, “neither agree nor disagree”, “disagree” or 
“strongly disagree” to statements such as “I can count on 
my colleagues if difficulties at work should arise”.

Symptoms of depression and anxiety were assessed 
using the two item Patient Health Questionnaire-2 
(PHQ-2 [25];) and the two item Generalized Anxiety 

Disorder scale (GAD-2 [43];). Both scales pertain to 
symptom frequency during the last two weeks using a 
4-point Likert scale (0–3) ranging from “Not at all” (0) 
to “Almost every day” [3]. Scores for both questionnaire 
range from 0 to 6, with ≥3 being used as the optimal cut-
off point for screening purposes. The PHQ-2 assessed the 
frequency of depressed mood or anhedonia. Sum scores 
≥3 suggest a major depressive disorder. The internal con-
sistency in the current sample was α = .72. According 
to Arroll et  al. [1], the PHQ-2 was validated in primary 
care patients. The authors point out that “sensitivity and 
specificity of the PHQ-2 for diagnosing major depres-
sion were 86% and 78%, respectively, with a score of 2 or 
higher and 61% and 92% with a score 3 or higher” (ibid.).

The GAD-2 assessed experienced feelings of nervous-
ness, anxiety or uncontrollable worry. Sum scores ≥3 
suggest the presence of an anxiety disorder. The inter-
nal consistency in the current sample was α = .78. The 
GAD-2 was validated in primary care patients and, 
according to Kroenke et  al. [21] “performed well (area 
under the curve, 0.80 to 0.91) as screening tools for all 4 
anxiety disorders”.

Age was measured on a 5-point ordinal scale consist-
ing of the response options “up to 25 years”, “26–35 years”, 
“36–45 years”, “46–55 years” or “56 years or more”.

The marital status was measured on a 4-point nomi-
nal scale with the response options “single”, “married/
partnership”, “divorced” or “widowed”. In order to meas-
ure differences in the experience of traumatic events 
and post-traumatic stress between physicians of differ-
ent departments, physicians were grouped into the spe-
cialties “internal medicine”, “surgery”, “paediatrics” and 
“psychiatry/psychosomatics”.

Data analysis
All statistical analyses were conducted using SPSS ver-
sion 25. Normal distribution was checked by conducting 
a Shapiro-Wilk-Test and a Kolmogorov-Smirnov-Test. 
As a result, the sample was not distributed normally. 
Therefore a nonparametric Kruskal-Wallis Test with a 
Bonferroni correction as post-hoc-test was conducted 
to measure differences in the central tendency of the 
dependent and independent variables. Work ability fac-
tors, depression risk and anxiety risk were set as depend-
ent variables and TE/PTS was set as independent variable 
with the three levels “no TE”, “TE without PTS” and “TE 
with PTS”.

Descriptive analyses included gender, age, marital sta-
tus and department affiliation. Group differences con-
cerning nominal variables were compared using Chi 
square tests. Group differences between “gender” as 
independent variable and symptoms of depression and 
anxiety as dependent variables were measured using an 



Page 4 of 9Bock et al. BMC Psychiatry           (2022) 22:85 

independent sample t-test. A one-way between subjects 
ANOVA was conducted to compare the effects of age on 
symptoms of depression and anxiety.

All tests were based on a significance level of p = 0.05.

Results
Sample
Fifty-nine percent of the sample was male and most 
(46.2%) were in the age range between 26 and 35 years. 
Seventy-six (52.4%) were working in internal medicine, 
twenty-nine (20.0%) in pediatric medicine, twenty-one 
(14.5%) in psychiatric medicine and nineteen (13.1%) in 
surgery. Most physicians (79.3%) were in a relationship 
(Table 1).

Traumatic events and its influence on depression 
and anxiety
Traumatic events (TE) were reported by 128 physicians 
(88.3%), of whom 19 (13.1%) reported TE followed by 
recurring memories and/or flashbacks (Table 1). Female 
physicians (n = 12; 21.4%) reported PTS more often 
than male physicians (n = 7; 8.2%); (χ2 (2,141) = 13.3, 
p = 0.001). 78% of all physicians under 46 years of age 
experience more traumatic events than physicians equal 
to or over 46 years (64% of all physicians ≥46 years) 
(χ2 (8,140) = 16.8, p = 0.03). There was no significant 

association between the physicians’ department affilia-
tion and TE/PTS (χ2 (6,144) = 7.3, p = 0.29) (Table 2).

Physicians with PTS had higher depression scores 
(MR = 97.03) compared to physicians with no TE 
(MR = 61.03) and to physicians with TE without PTS 
(MR = 67.78; H (2,141) = 9.994, p = 0.007). In a pairwise 
comparison, the “no TE” group was significantly different 
from then “TE with PTS” group (p = 0.008) and the “TE 
without PTS” group was significantly different from the 
“TE with PTS” group (p = 0.003). The “no TE” group and 
the “TE without PTS” group did not differ significantly 
(p = 0.53) (Fig. 1).

Regarding the effect of PTS on the physicians’ anxi-
ety risk, no significant differences occurred between 
physician with TS, no TE or with TE without PTS (H 
(2,141) = 5.129, p = 0.077).

Post‑traumatic stress and work factors
Physicians in the “TE with PTS” group (MR = 88.11) 
compared to physicians in the “TE without PTS” group 
(MR = 69.66) and to physicians with no TE (MR = 55.09) 
showed higher scores for “Work is often interrupted” (H 
(2,141) = 6939, p = 0.031).

Physicians with no TE, with TE without PTS and with 
TE and PTS showed no significant difference in the job 
strain factors scores of “workload” (H (2,143) = 0.42, 
p = 0.81), “scope of action” (H (2,144) = 1.53, p = 0.47), 
“social support” (H (2,143) = 0.12, p = 0.94), “feedback” 
(H (2,143) = 0.9, p = 0.96), “work environment” (H 
(2,142) = 2.86, p = 0.24) and “information and participa-
tion” (H (2,141) = 0.45, p = 0.8).

Depression, anxiety and demographic factors
There was a statistically significant difference between 
anxiety among female physicians (M = 1.75, SD = 1.76) 
compared to male physicians (M = 1.16, SD = 1.07), 
t(136) = 2.44, p = 0.016. Apart from that, no other asso-
ciations between depression, anxiety and demographic 
factors were significant.

Discussion
Psychological risk assessment has been mandatory for 
all companies and professions in Germany since 2013, 
although only few companies have fully implemented it 
so far. We can only speculate that it has not been com-
monly accepted in hospitals so far to ask about phy-
sicians’ mental health. We expect different results 
compared to local physicians because of a different qual-
ity and quantity of job strain in hospitals and the higher 
exposure to potential traumatic events. Further studies 
could describe such a comparison.

This study describes the association between trau-
matic experiences (TE), post-traumatic stress (PTS) and 

Table 1  Psychosocial and occupational data (N = 145)

Missing values: a3 (2.1%); b4 (2.8%); c3 (2.1%)

Factor All physicians (N/%)

Gendera

  Female 56 (38.6%)

  Male 86 (59.3%)

Age rangeb

  ≤25 1 (0.7%)

  26–35 67 (46.2%)

  36–45 48 (33.1%)

  46–55 19 (13.1%)

  ≥56 6 (4.1%)

Physician Specialty

  Surgery 19 (13.1%)

  Internal Medicine 76 (52.4%)

  Pediatrics 29 (20.0%)

  Psychiatry 21 (14.5%)

Traumatic event (TE) 125 (86.2%)

Post-traumatic stress (PTS) 19 (15.2%)

Marital statusc

  Single 21 (14.5%)

  Married/partnership 115 (79.3%)

  Divorced 6 (4.1%)

  Widowed 0



Page 5 of 9Bock et al. BMC Psychiatry           (2022) 22:85 	

symptoms of depression and anxiety, as well as their 
relation to work strain factors and demographic fac-
tors among university hospital physicians. High rates 
(> 88%) of self-reported traumatic experiences in physi-
cians of different specialties occurred. Physicians with 
PTS (> 13%) described more symptoms of depression and 

had higher work strain rates regarding “Work often inter-
rupted”. PTS is reported by 12 of 56 female physicians 
(63.2%), compared to 7 of 89 reports of PTS by male phy-
sicians (36.8%), so female physicians report PTS more 
frequently. Physicians under 46 years of age experience 
more trauma than physicians equal to or over 46 years.

Table 2  Descriptive statistics for gender, age, physician specialty, PHQ-2, GAD-2, work strain and work ability dependent on traumatic 
experiences (no TE, TE without PTS, TE with PTS1)

a Means a group difference (p < 0.05) between “TE with PTS” and “no TE”. bMeans a group difference (P < 0.05) between “TE with PTS” and “TE without PTS”
1 TE = traumatic events; PTS = post-traumatic stress

M mean, SD standard deviation

No TE
(N = 16)

TE without PTS
(N = 106)

TE with PTS
(N = 19)

Gender (n, %)

  Female 11 (19.6%) 33 (58.9%) 12 (21.4%)

  Male 5 (5.9%) 73 (85.9%) 7 (8.2%)

Age range (n, %)

  ≤25 1 (100%) 0 0

  26–35 6 (9.1%) 53 (80.3%) 7 (10.6%)

  36–45 4 (8.3%) 37 (77.1%) 7 (14.6%)

  46–55 4 (21.1%) 10 (52.6%) 5 (26.3%)

  ≥56 0 6 (100%) 0

Physician Specialty (n, %)

  Surgery 3 (15.8%) 13 (68.4%) 3 (15.8%)

  Internal Medicine 6 (8.0%) 61 (81.3%) 8 (10.7%)

  Pediatrics 3 (10.3%) 19 (65.5%) 7 (24.1%)

  Psychiatry 4 (19.0%) 16 (76.2%) 1 (4.8%)

  PHQ-2 (M, SD) 1.1 ± 1.5 1.2 ± 1.2 2.3 ± 1.7 ab

  GAD-2 (M, SD) 1.3 ± 1.7 1.3 ± 1.2 2.2 ± 1.9

Workload (M, SD2)

  Being under pressure 4.0 ± 0.8 4.0 ± 0.9 4.1 ± 0.9

  Having too much work 3.8 ± 1.0 3.8 ± 0.9 3.9 ± 1.2

Control over work (M, SD)

  Influence on amount of work 3.6 ± 1.3 3.6 ± 1.1 3.6 ± 1.3

  Plan work independently 3.3 ± 1.2 3.1 ± 1.1 3.5 ± 1.2

Social support (M, SD)

  Support by colleagues 2.3 ± 1.3 2.2 ± 0.9 2.3 ± 1.2

  Support by supervisors 2.9 ± 1.3 2.6 ± 1.1 2.8 ± 1.3

Workflow (M, SD)

  Information or equipment not available 2.7 ± 1.1 2.5 ± 0.9 2.5 ± 1.1

  Work often interrupted 3.8 ± 1.1 4.2 ± 0.9 4.6 ± 0.8 ab

Feedback (M, SD)

  Appropriate feedback by colleagues 2.9 ± 0.9 3.1 ± 1.0 3.0 ± 1.3

  Appropriate feedback by supervisors 3.6 ± 1.1 3.5 ± 1.1 3.5 ± 1.1

Work environment (M, SD)

  Stressful work environment 2.4 ± 1.0 3.1 ± 1.3 3.1 ± 1.3

  Equipment inadequate 2.9 ± 1.5 3.4 ± 1.3 3.2 ± 1.6

Information and participation (M, SD)

  Always kept up-to-date 2.9 ± 1.2 2.8 ± 1.0 3.1 ± 1.1

  Superiors consider employees ideas 2.8 ± 1.4 3.0 ± 1.1 3.0 ± 0.9
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The results indicate that physicians with PTS show sig-
nificantly more symptoms of depression than physicians 
with no TE or physicians with TE without PTS.

Our results are in line with Eiche et al. [8] who report 
a significant association between PTSD and possible 
depression among paramedics and emergency physi-
cians. Although the surveys used and the medical pro-
fessions are not fully comparable, both results indicate 
that mental health and PTSD are connected with each 
other. These results are supported by a described asso-
ciation between PTSD and poor mental health [15]. 
Furthermore, our results expand the study by Scheep-
stra et  al. [36] who found higher PTSD-, depression- 
and anxiety scores among Dutch physicians, but did 
not measure potential connections between PTSD and 
mental health. Scheepstra et  al. describe the depres-
sion- and anxiety scores as significantly higher for 
females, which is partly in line with our result of signifi-
cantly higher anxiety scores among female physicians. 
Furthermore, the absence of peer support is out-
lined as significantly associated with a more probable 
PTSD (ibid.). In line with Auxéméry [2] who describe 
additional risk factors for developing PTSD, such as 
younger age at the time of the trauma and pre-existing 
anxiety or depressive disorders, it is not possible to 
make a general statement if physicians with PTS have 

a higher risk for depression symptoms or if pre-exist-
ing anxiety or depressive disorders increase the risk for 
PTS after traumatic experiences at work. These findings 
have to be specified in further representative studies 
including more physicians. Additionally, future studies 
should assess other potential factors for PTS such as 
pre-existing mental disorders.

Furthermore, the influence of secondary traumatic 
stress (STS) on the mental state of hospital physicians has 
to be discussed. Bock et  al. [5] describe higher depres-
sion scores among University Hospital nurses with STS. 
In line with Hamama et al. [12], who found no difference 
between nurses’ and physicians’ STS, it is questionable, if 
the results of this study show indications for STS among 
hospital physicians with an influence on their mental 
state as well. Further studies with more precise questions 
measuring STS could lead to more precise results.

The reasons for developing depression symptoms are 
multidimensional. An exposition to TE can be only one 
of several risk factors, including the individual mental 
constitution and working environment of each physician. 
Rau & Henkel [31] describe several work strain factors 
related to an increasing depression and anxiety risk. A 
noticeable result of our study is the higher score for the 
job strain factor “Work is often interrupted” of physi-
cians in the “TE with PTS” group compared to the other 

PTS

PTS (N=19)TE without 
PTS (N=106)

Without TE 
(N=16)

P
H
Q
-2

6,00

5,00

4,00

3,00

2,00

1,00

,00

Fig. 1  Increased Symptoms of depression in physicians who reported post-traumatic stress (PTS) compared to both other groups (no TE and TE/
traumatic events without PTS). * Indicates a significance level p = 0.007
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groups (TE without PTS and no TE). Could this spe-
cific job strain factor influence a decrease of resilience, 
causing a higher vulnerability for PTS after a TE? This 
hypothesis could be examined in future studies.

Low social support is, according to Ruotsalainen et al. 
[32], one of the main risk factors among physicians for 
developing depression. Takizawa et  al. [20, 34, 44, 47] 
refer to the supportive effect of social support on mental 
health. Scheepstra et al. [36] describe the absence of peer 
support after work-related traumatic events as a main 
risk for physicians’ developing a PTSD. A moderating 
effect of social support on the risk of developing symp-
toms of depression among physicians with PTS is plausi-
ble, but could not be proven in this study due to a limited 
number of physicians taking part. Therefore we did not 
calculate a moderation variable “social support” as part of 
a regression analysis, but we consider further studies to 
explore the effect of “social support” as a potential mod-
erating variable.

Female physicians reported PTS more often than male 
physicians. These findings are in line with Auxéméry 
[2] and Scheepstra et  al. [36] who describe higher risks 
of developing PTS for persons of female gender. Follow-
ing our findings that physicians with PTS show depres-
sion symptoms, the female physicians’ depression risk is 
higher than the risk for male physicians. This assump-
tion is supported by general findings of higher depression 
risks for females than for males [16]. However, gender 
is not a consistent risk factor for PTSD, as other studies 
describe higher risks for males [50] or no significant dif-
ferences in gender [5, 26, 45]. Although we found a signif-
icant association between anxiety and gender, it was not 
possible to use “gender” as covariate because of a viola-
tion of statistical requirements. Future studies could lead 
to more precise findings of associations between gender 
and PTS/PTSD.

According to the current results, there was a significant 
association between the physicians’ age and TE/PTS. 
Younger physicians acting as residents are presumably 
more often the first physicians in emergencies, compared 
to senior physicians. Therefore, they might be exposed to 
traumatic events more often than older physicians. But 
it is questionable, if age really is the decisive factor or if 
work experience and career level are the main influences 
on TE/PTS. Dyrbye, Varkey et al. [7] point out the impor-
tance of regarding job related stressors in relation to dif-
ferent career levels of physicians. The current study did 
not differentiate between the physicians’ different career 
levels. It might be useful to put specific risk factors for 
different ages and career stages in concrete terms in fur-
ther studies.

Implications for practice
Based on the current findings, several comprehensive 
offers for physicians of all career levels are recommended 
in order to receive continuous mental support. All hos-
pitals are recommended to offer possibilities of crisis 
intervention to physicians after a traumatic work-related 
event, especially younger and female physicians, such 
as” Critical Incident Stress Management “(CISM) pro-
grams. According to Müller-Leonhardt, Mitchell, Vogt 
& Schürmann [27], p. 172) “findings demonstrate that 
the adaptation of the CISM program in general hospitals 
takes time but, once established, it may serve as a mecha-
nism for changing professional culture, thereby permit-
ting the framing of even small incidents or near misses 
as an opportunity to provide valuable feedback to the 
system”. In general, structures of social support among 
colleagues are suitable to support resilience and mental 
health. Hamama et  al. [12] suggest supportive senior–
junior groups and the development of in-service train-
ing workshops for supportive communication behaviours 
especially towards professional identity formation among 
physicians. Work-related traumatization should not be 
regarded as a lack of resilience in physicians, but as an 
occupational hazard of the physicians’ work situation (cf. 
[12]). The issuing of measures to reduce traumatic stress 
symptoms is a chance for hospitals to promote mental 
health, work ability and commitment to the company by 
their employed physicians. Further programs to reduce 
job-related stress, especially constant work interruptions, 
could be an additional improvement for the physicians’ 
mental health. Moreover, longitudinal studies could iden-
tify long term effects of TE on PTS.

Finally, at the political level it could be discussed, if a 
mandatory psychological risk assessment leads to an 
improvement of the employees’ mental health in other 
countries as well.

Limitations
The study has certain limitations. Subjective interpreta-
tion of the traumatic stressor and their nature were not 
assessed. Furthermore, due to the limited number of 
questioned physicians, and the limited number of medi-
cal specialties, the survey is non-representative for phy-
sicians in general. Consequently, due to the physicians’ 
unequal distribution in the experience of TE and PTS 
and the cross-sectional design of the study, only associa-
tions can be reported. Validated, but brief scales are only 
suitable to report tendencies, which must be validated in 
further studies. Regarding the response rate of 52% and 
despite the possibility to report anonymously, a substan-
tial response bias due to socially desirable responding is 
likely. The presented data was taken from a psychological 
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risk assessment, which is a legal obligation for Ger-
man companies. The questionnaire used here had to be 
approved by the Employee Committee. Some potentially 
interesting facets of the results, such as personality traits, 
coping mechanisms and ability for the job, were not 
approved. Further studies including more physicians are 
necessary to validate the current findings.

Conclusions
The current study found a difference between the expo-
sure to work-related traumatic situations (“traumatic 
event/TE”) and flashbacks following work-related trau-
matic situations (“post-traumatic stress/PTS”) in asso-
ciation with depression symptoms. The physicians’ 
risks of experiencing symptoms of depression were sig-
nificantly higher if flashbacks were affirmed. The results 
indicate the need for physicians’ workplace support 
such as crisis intervention and good structures of social 
support among colleges.

Due to a limited study population, further studies are 
needed, including more physicians from different facul-
ties, settings and career levels, to draw firm conclusions.

Abbreviations
PTS: Post-traumatic stress; PTSD: Post-traumatic stress disorder; STS: Secondary 
traumatic stress; TE: Traumatic event.

Acknowledgements
The authors thank Christine Wilhelm and Lotta Winter for proofreading this 
paper.

Authors’ contributions
CB, KGK and TZ designed the study. CB collected the data. CB and KGK 
conducted the analyses. TZ supervised the method and statistical analyses. CB 
wrote the manuscript. All authors read and approved the final version of the 
manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate
All methods of this cross sectional study were performed in accordance 
with the relevant guidelines and regulations by in the declaration of Helsinki 
(ethics approval and consent to participate). All participants were informed in 
writing about the study content and only filled out the questionnaire if they 
agreed with participating in the study. All the participants signed the written 
informed consent form digitally. Necessary assurance was given to them for 
the anonymity and confidentiality of their information. The participants had 
the right to withdraw during at any time of the study. The study was approved 
by the ethics committee of Hannover Medical School (no. 2975–2015) and 
staff committee of the hospital.

Consent for publication
Not applicable.

Competing interests
KGK has received speaker honoraria by Servier, EliLilly, Berlin Chemie and 
Janssen-Cilag. All other authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could be con-
strued as a potential conflict of interest.

Author details
1 Department of Occupational Safety, Hannover Medical School, Hannover, 
Germany. 2 Department of Psychosomatic Medicine and Psychotherapy, Han-
nover Medical School, Hannover, Germany. 3 Department of Psychiatry, Social 
Psychiatry and Psychotherapy, Hannover Medical School, Hannover, Germany. 

Received: 17 June 2021   Accepted: 20 January 2022

References
	1.	 Arroll B, Goodyear-Smith F, Crengle S, Gunn J, Kerse N, Fishman T, et al. 

Validation of PHQ-2 and PHQ-9 to screen for major depression in the 
primary care population. Ann Fam Med. 2010;8(4):348–53. https://​doi.​
org/​10.​1370/​afm.​1139.

	2.	 Auxéméry, Y. (2012). L’état de stress post-traumatique comme con-
séquence de l’interaction entre une susceptibilité génétique individuelle, 
un évènement traumatogène et un contexte social [Posttraumatic stress 
disorder (PTSD) as a consequence of the interaction between an indi-
vidual genetic susceptibility, a traumatogenic event and a social context]. 
Encephale. 2012 Oct;38(5):373–80. French. doi: https://​doi.​org/​10.​1016/j.​
encep.​2011.​12.​003. Epub 2012 Jan 24. PMID: 23062450.

	3.	 Axisa C, Nash L, Kelly P, Willcock S. Burnout and distress in Australian 
physician trainees: evaluation of a wellbeing workshop. Australasian Psy-
chiatry. 2019;27(3):255–61. https://​doi.​org/​10.​1177/​10398​56219​833793.

	4.	 Beck, D., Breutmann, N., Fergen, A., Gregersen, S., Morschhäuser, M., 
Reddehase, B., Ruck, YR., Sandrock, S., Splittgerber, B. & Theiler, A. (2017). 
Empfehlungen zur Umsetzung der Gefährdungsbeurteilung psychischer 
Belastung 3, from https://​www.​gda-​psyche.​de/​Share​dDocs/​Publi​katio​
nen/​DE/​brosc​huere-​empfe​hlung-​gefae​hrdun​gsbeu​rteil​ung.​pdf?__​
blob=​publi​catio​nFile​&v=​14.

	5.	 Bock C, Heitland I, Zimmermann T, Winter L, Kahl KG. Secondary traumatic 
stress, mental state, and work ability in nurses-results of a psychological 
risk assessment at a university hospital. Front Psychiatry. 2020;11:298. 
Published 2020 Apr 27. https://​doi.​org/​10.​3389/​fpsyt.​2020.​00298.

	6.	 de Boer J, Lok A, Van’t Verlaat E, Duivenvoorden HJ, Bakker AB, Smit BJ. 
Work-related critical incidents in hospital-based health care providers 
and the risk of post-traumatic stress symptoms, anxiety, and depression: a 
meta-analysis. Soc Sci Med. 2011;73(2):316–26. https://​doi.​org/​10.​1016/j.​
socsc​imed.​2011.​05.​009 Epub 2011 May 30. PMID: 21696873; PMCID: 
PMC7127421.

	7.	 Dyrbye LN, Varkey P, Boone SL, Satele DV, Sloan JA, Shanafelt TD. Physi-
cian satisfaction and burnout at different career stages. Mayo Clin Proc. 
2013;88(12):1358–67. https://​doi.​org/​10.​1016/j.​mayocp.​2013.​07.​016.

	8.	 Eiche C, Birkholz T, Jobst E, Gall C, Prottengeier J. Well-being and PTSD 
in German emergency medical services – a nationwide cross-sectional 
survey. PLoS One. 2019;14(7):e0220154. https://​doi.​org/​10.​1371/​journ​al.​
pone.​02201​54.

	9.	 Figley C. Compassion fatigue as secondary traumatic stress disorder: an 
overview. New York: Brunner-Routledge; 1995.

	10.	 Figley C. Compassion fatigue: toward a new understanding of the costs 
of caring. In: Stamm BH, editor. Secondary traumatic stress: self-care 
issues for clinicians, researchers, and educators. 2nd ed. Lutherville, MD: 
Sidran; 1999. p. 3–28.

	11.	 Greinacher A, Derezza-Greeven C, Herzog W, Nikendei C. Secondary trau-
matization in first responders: a systematic review. Eur J Psychotraumatol. 
2019;10(1):1562840. https://​doi.​org/​10.​1080/​20008​198.​2018.​15628​40.

	12.	 Hamama L, Hamama-Raz Y, Stokar YN, Pat-Horenczyk R, Brom D, 
Bron-Harlev E. Burnout and perceived social support: the mediating 
role of secondary traumatization in nurses vs. physicians. J Adv Nurs. 
2019;75(11):2742–52. https://​doi.​org/​10.​1111/​jan.​14122.

	13.	 Hensel JM, Ruiz C, Finney C, Dewa CS. Meta-analysis of risk factors for 
secondary traumatic stress in therapeutic work with trauma victims. J 
Trauma Stress. 2015;28:83–91.

https://doi.org/10.1370/afm.1139
https://doi.org/10.1370/afm.1139
https://doi.org/10.1016/j.encep.2011.12.003
https://doi.org/10.1016/j.encep.2011.12.003
https://doi.org/10.1177/1039856219833793
https://www.gda-psyche.de/SharedDocs/Publikationen/DE/broschuere-empfehlung-gefaehrdungsbeurteilung.pdf?__blob=publicationFile&v=14
https://www.gda-psyche.de/SharedDocs/Publikationen/DE/broschuere-empfehlung-gefaehrdungsbeurteilung.pdf?__blob=publicationFile&v=14
https://www.gda-psyche.de/SharedDocs/Publikationen/DE/broschuere-empfehlung-gefaehrdungsbeurteilung.pdf?__blob=publicationFile&v=14
https://doi.org/10.3389/fpsyt.2020.00298
https://doi.org/10.1016/j.socscimed.2011.05.009
https://doi.org/10.1016/j.socscimed.2011.05.009
https://doi.org/10.1016/j.mayocp.2013.07.016
https://doi.org/10.1371/journal.pone.0220154
https://doi.org/10.1371/journal.pone.0220154
https://doi.org/10.1080/20008198.2018.1562840
https://doi.org/10.1111/jan.14122


Page 9 of 9Bock et al. BMC Psychiatry           (2022) 22:85 	

	14.	 Heponiemi T, Presseau J, Elovainio M. On-call work and physicians’ turno-
ver intention: the moderating effect of job strain. Psychol Health Med. 
2016;21(1):74–80. https://​doi.​org/​10.​1080/​13548​506.​2015.​10510​61.

	15.	 Hilton NZ, Addison S, Ham E, Rodrigues C, N., & Seto, M. C. Workplace 
violence and risk factors for PTSD among psychiatric nurses: systematic 
review and directions for future research and practice. J Psychiatr Ment 
Health Nurs, Advance online publication. 2021. https://​doi.​org/​10.​1111/​
jpm.​12781.

	16.	 Jacobi F, Höfler M, Siegert J, Mack S, Gerschler A, Scholl L, et al. Twelve-
month prevalence, comorbidity and correlates of mental disorders in 
Germany: the mental health module of the German health interview and 
examination survey for adults (DEGS1-MH). Int J Methods Psychiatr Res. 
2014;23:304–19. https://​doi.​org/​10.​1002/​mpr.​1439.

	17.	 Javidi H, Yadollahie M. Post-traumatic stress disorder. Int J Occup Environ 
Med. 2012;3(1):2–9 PMID: 23022845.

	18.	 Jonsson A, Segesten K, Mattsson B. Post-traumatic stress among Swedish 
ambulance personnel. Emerg Med J. 2003;20(1):79e84.

	19.	 Kirkpatrick HA, Heller GM. Post-traumatic stress disorder: theory and treat-
ment update. Int J Psychiatry Med. 2014;47(4):337–46. https://​doi.​org/​10.​
2190/​PM.​47.4.h PMID: 25084856.

	20.	 Komatsu Y, Kai Y, Nagamatsu T, Shiwa T, Suyama Y, Sugimoto M. Buffering 
effect of social support in the workplace on job strain and depressive 
symptoms. Sangyo Eiseigaku Zasshi. 2010;52(3):140–8. https://​doi.​org/​10.​
1539/​sangy​oeisei.​B9012.

	21.	 Kroenke K, Spitzer RL, Williams JB, Monahan PO, Löwe B. Anxiety disorders 
in primary care: prevalence, impairment, comorbidity, and detection. Ann 
Intern Med. 2007;146(5):317–25. https://​doi.​org/​10.​7326/​0003-​4819-​146-
5-​20070​3060-​00004.

	22.	 Lazarus A. Traumatized by practice: PTSD in physicians. J Med Pract Man-
age. 2014;30(2):131–4.

	23.	 Li J, Weigl M, Glaser J, Petru R, Siegrist J, Angerer P. Changes in psychoso-
cial work environment and depressive symptoms: a prospective study in 
junior physicians. Am J Ind Med. 2013;56(12):1414–22. https://​doi.​org/​10.​
1002/​ajim.​22246.

	24.	 Lo T, De Stefano L, Lu S, Marquez-Azalgara V, McKenzie KJ, Ou G, 
et al. Post-traumatic Stress Disorder in Resident Physicians. Cureus. 
2019;11(6):e4816. https://​doi.​org/​10.​7759/​cureus.​4816 PMID: 31404354; 
PMCID: PMC6682398.

	25.	 Lowe B, Kroenke K, Grafe K. Detecting and monitoring depression with 
a two-item questionnaire (PHQ-2). J Psychosom Res. 2005;58(2):163–71. 
https://​doi.​org/​10.​1016/j.​jpsyc​hores.​2004.​09.​006.

	26.	 McKinley N, McCain RS, Convie L, Clarke M, Dempster M, Campbell WJ, 
et al. Resilience, burnout and coping mechanisms in UK doctors: a cross-
sectional study. BMJ Open. 2020;10(1):e031765. https://​doi.​org/​10.​1136/​
bmjop​en-​2019-​031765.

	27.	 Müller-Leonhardt A, Mitchell SG, Vogt J, Schürmann T. Critical incident 
stress management (CISM) in complex systems: cultural adaptation and 
safety impacts in healthcare. Accid Anal Prev. 2014;68:172–80. https://​doi.​
org/​10.​1016/j.​aap.​2013.​12.​018.

	28.	 Pajonk FG, Cransac P, Müller V, Teichmann A, Meyer W. Trauma and stress-
related disorders in German emergency physicians: the predictive role of 
personality factors. Int J Emerg Mental Health. 2012;14(4):257–68.

	29.	 Prumper J, Hartmannsgruber K, Frese M. Kfza - a short questionnaire 
for job analysis. Zeitschrift Für Arbeits- Und Organisationspsychologie. 
1995;39(3):125–32.

	30.	 Rajgopal T. Mental well-being at the workplace. Indian J Occup Environ 
Med. 2010;14(3):63–5. https://​doi.​org/​10.​4103/​0019-​5278.​75691.

	31.	 Rau R, Henkel D. Association of work load and mental disorders. Review 
of the data. Nervenarzt. 2013;84(7):791-+. https://​doi.​org/​10.​1007/​
s00115-​013-​3743-6.

	32.	 Ruotsalainen JH, Verbeek JH, Mariné A, Serra C. Preventing occupational 
stress in healthcare workers. Cochrane Database Syst Rev. 2015;4:CD2892. 
https://​doi.​org/​10.​1002/​14651​858.​CD002​892.​pub3.

	33.	 Rugulies R. Studying the effect of the psychosocial work environment on 
risk of ill-health: towards a more comprehensive assessment of working 
conditions. Scand J Work Environ Health. 2012;38(3):187–91. https://​doi.​
org/​10.​5271/​sjweh.​3296.

	34.	 Saijo Y, Chiba S, Yoshioka E, Kawanishi Y, Nakagi Y, Itoh T, et al. Effects 
of work burden, job strain and support on depressive symptoms and 
burnout among Japanese physicians. Int J Occup Med Environ Health. 
2014;27(6):980–92. https://​doi.​org/​10.​2478/​s13382-​014-​0324-2.

	35.	 Salston M, Figley C. Secondary traumatic stress effects of working with 
survivors of criminal victimization. J Trauma Stress. 2003;16:167–74. 
https://​doi.​org/​10.​1023/A:​10228​99207​206.

	36.	 Scheepstra KWF, Pauw HS, van Steijn ME, Stramrood CAI, Olff M, van 
Pampus MG. Potential traumatic events in the workplace and depression, 
anxiety and post-traumatic stress: a cross-sectional study among Dutch 
gynaecologists, paediatricians and orthopaedic surgeons. BMJ Open. 
2020;10(9):e033816. https://​doi.​org/​10.​1136/​bmjop​en-​2019-​033816 
PMID: 32878750; PMCID: PMC7470507.

	37.	 Schmidt AF, Finan C. Linear regression and the normality assumption. J 
Clin Epidemiol. 2018;2018. https://​doi.​org/​10.​1016/j.​jclin​epi.​2017.​12.​006.

	38.	 Schneider A, Lefering R, Neugebauer E. Examination of quality criteria of 
the Freiburger screening Fragebogen to identify patients at risk for the 
development of a post-traumatic stress disorder in the group of severely 
injured accident patients. Zeitschrift Fur Psychiatrie Psychologie Und 
Psychotherapie. 2011;59(3):241–50. https://​doi.​org/​10.​1024/​1661-​4747/​
a0000​76.

	39.	 Siegrist J, Dragano N. Psychosocial stress and disease risks in occupational 
life. Results of international studies on the demand-control and the 
effort-reward imbalance models. Bundesgesundheitsblatt-Gesundheits-
forschung-Gesundheitsschutz. 2008;51(3):305–12. https://​doi.​org/​10.​
1007/​s00103-​008-​0461-5.

	40.	 Siegrist J. Effort-reward imbalance at work and depression. Curr Res Evid 
Nervenarzt. 2013;84(1):33–7. https://​doi.​org/​10.​1007/​s00115-​012-​3667-6.

	41.	 Siegrist J, Starke S, Chandola T, Godin I, Marmot M, Niedhammer I, 
et al. The measurement of effort-reward imbalance at work: European 
comparisons. Soc Sci Med. 2004;58(8):1483–99. https://​doi.​org/​10.​1016/​
S0277-​9536(03)​00351-4.

	42.	 Skogstad M, Skorstad M, Lie A, Conradi HS, Heir T, Weisæth L. Work-
related post-traumatic stress disorder. Occup Med (Oxford, England). 
2013;63(3):175–82. https://​doi.​org/​10.​1093/​occmed/​kqt003.

	43.	 Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assess-
ing generalized anxiety disorder - the GAD-7. Arch Intern Med. 
2006;166(10):1092–7. https://​doi.​org/​10.​1001/​archi​nte.​166.​10.​1092.

	44.	 Takizawa T, Kondo T, Sakihara S, Ariizumi M, Watanabe N, Oyama H. Stress 
buffering effects of social support on depressive symptoms in middle 
age: reciprocity and community mental health. Psychiatry Clin Neurosci. 
2006;60(6):652–61. https://​doi.​org/​10.​1111/j.​1440-​1819.​2006.​01579.x.

	45.	 Teel J, Reynolds M, Bennett M, Roden-Foreman JW, McShan E, Hamilton 
R, et al. Secondary traumatic stress among physiatrists treating trauma 
patients. Proceedings (Baylor University Med Center). 2019;32(2):209–14. 
https://​doi.​org/​10.​1080/​08998​280.​2018.​15596​94.

	46.	 Theorell T, Hammarstrom A, Aronsson G, Bendz LT, Grape T, Hogstedt C, 
et al. A systematic review including meta-analysis of work environment 
and depressive symptoms. BMC Public Health. 2015;15. https://​doi.​org/​
10.​1186/​s12889-​015-​1954-4.

	47.	 Thoits PA. Mechanisms linking social ties and support to physical and 
mental health. J Health Soc Behav. 2011;52(2):145–61. https://​doi.​org/​10.​
1177/​00221​46510​395592.

	48.	 Van Eerd D, Irvin E, Harbin S, Mahood Q, Tiong M. Occupational exposure 
and post-traumatic stress disorder: a rapid review. Work (Reading, Mass). 
2021;68(3):721–31. https://​doi.​org/​10.​3233/​WOR-​203406.

	49.	 Wang MJ, Mykletun A, Møyner EI, Øverland S, Henderson M, Stansfeld S, 
et al. Job strain, health and sickness absence: results from the Hordaland 
health study. PLoS One. 2014;9(4):e96025. https://​doi.​org/​10.​1371/​journ​al.​
pone.​00960​25.

	50.	 Wilberforce N, Wilberforce K, Aubrey-Bassler FK. Post-traumatic 
stress disorder in physicians from an underserviced area. Fam Pract. 
2010;27(3):339–43. https://​doi.​org/​10.​1093/​fampra/​cmq002.

	51.	 Zafar W, Khan UR, Siddiqui SA, Jamali S, Razzak JA. Workplace violence 
and self-reported psychological health: coping with post-traumatic 
stress, mental distress, and burnout among physicians working in the 
emergency departments compared to other specialties in Pakistan. J 
Emerg Med. 2016;50(1):167–77.e1. Epub 2015 Sep 26. PMID: 26412103. 
https://​doi.​org/​10.​1016/j.​jemer​med.​2015.​02.​049.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/13548506.2015.1051061
https://doi.org/10.1111/jpm.12781
https://doi.org/10.1111/jpm.12781
https://doi.org/10.1002/mpr.1439
https://doi.org/10.2190/PM.47.4.h
https://doi.org/10.2190/PM.47.4.h
https://doi.org/10.1539/sangyoeisei.B9012
https://doi.org/10.1539/sangyoeisei.B9012
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.1002/ajim.22246
https://doi.org/10.1002/ajim.22246
https://doi.org/10.7759/cureus.4816
https://doi.org/10.1016/j.jpsychores.2004.09.006
https://doi.org/10.1136/bmjopen-2019-031765
https://doi.org/10.1136/bmjopen-2019-031765
https://doi.org/10.1016/j.aap.2013.12.018
https://doi.org/10.1016/j.aap.2013.12.018
https://doi.org/10.4103/0019-5278.75691
https://doi.org/10.1007/s00115-013-3743-6
https://doi.org/10.1007/s00115-013-3743-6
https://doi.org/10.1002/14651858.CD002892.pub3
https://doi.org/10.5271/sjweh.3296
https://doi.org/10.5271/sjweh.3296
https://doi.org/10.2478/s13382-014-0324-2
https://doi.org/10.1023/A:1022899207206
https://doi.org/10.1136/bmjopen-2019-033816
https://doi.org/10.1016/j.jclinepi.2017.12.006
https://doi.org/10.1024/1661-4747/a000076
https://doi.org/10.1024/1661-4747/a000076
https://doi.org/10.1007/s00103-008-0461-5
https://doi.org/10.1007/s00103-008-0461-5
https://doi.org/10.1007/s00115-012-3667-6
https://doi.org/10.1016/S0277-9536(03)00351-4
https://doi.org/10.1016/S0277-9536(03)00351-4
https://doi.org/10.1093/occmed/kqt003
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1111/j.1440-1819.2006.01579.x
https://doi.org/10.1080/08998280.2018.1559694
https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.1177/0022146510395592
https://doi.org/10.1177/0022146510395592
https://doi.org/10.3233/WOR-203406
https://doi.org/10.1371/journal.pone.0096025
https://doi.org/10.1371/journal.pone.0096025
https://doi.org/10.1093/fampra/cmq002
https://doi.org/10.1016/j.jemermed.2015.02.049

	The impact of post-traumatic stress on the mental state of university hospital physicians – a cross sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Participants
	Procedure
	Measures
	Data analysis

	Results
	Sample
	Traumatic events and its influence on depression and anxiety
	Post-traumatic stress and work factors
	Depression, anxiety and demographic factors

	Discussion
	Implications for practice
	Limitations

	Conclusions
	Acknowledgements
	References


