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Background: The COVID-19 pandemic has led to ongoing challenges for healthcare
systems across the world. Previous research has provided evidence for an increased
prevalence of depression and anxiety as well as post-traumatic stress disorder
(PTSD). In Germany, however, only scarce data on correlates and predictors for PTSD
symptomatology in the context of the COVID-19 pandemic among healthcare workers
(HCW) are available.

Methods: This research is part of a large prospective web-based survey (egePan-VOICE
study) among HCW in Germany. The current sample (N = 4,724) consisted of
physicians (n = 1,575), nurses (n 1,277), medical technical assistants (MTA,
n = 1,662), and psychologists (n = 210). PTSD symptomatology was measured
using the abbreviated version of the Impact of Event Scale (IES-6). In addition,
sociodemographic, occupational, COVID-19-related, psychological (e.g., depressive
symptoms and generalized anxiety), as well as work-related variables were assessed.

Results: Our findings revealed significant higher PTSD symptoms with medium effect
sizes among HCW reporting an increased self-report burden during the pandemic,
increased fear of becoming infected or infecting relatives with the virus, sleep problems,
feeling physically or mentally exhausted, as well as increased levels of depressiveness
and generalized anxiety. According to multiple linear regression analysis, the most
relevant predictors for higher IES-6 scores were increased level of generalized anxiety
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and depressiveness, increased fear of infecting relatives, as well as medical profession
(MTA compared to physicians).

Conclusion:

Despite the cross-sectional

design of our study, the here

identified associations with PTSD symptomatology may provide a basis for future

preventive interventions.

Keywords: COVID-19, post-traumatic stress disorder, depression, anxiety, healthcare, mental health

INTRODUCTION

Besides having adverse effects on physical health, the COVID-19
pandemic has been associated with an increase in psychological
distress [i.e, emotional suffering related to stressors and
demands that are difficult to cope with in daily life; (1)]
and detrimental effects on mental health and well-being. This
has been documented by increasing evidence across the world
[e.g, (2-4)]. In Germany, previous studies examining the
general population indicated high prevalence rates of 25-
45% for generalized anxiety, 14-25% for depression, 65% for
psychological distress, and 59% for COVID-19-related fear (5,
6). As the COVID-19 pandemic is associated with ongoing
challenges for healthcare systems with healthcare workers
(HCW) being regularly confronted with potential infection,
illness, and death, research efforts have been made to investigate
mental health burden in this population [for meta-analyses,
see (7-9)].

Interestingly, a recent study by our work group (10) has
revealed that during the first wave of the pandemic, HCW
working in hospitals showed a lower burden of mental distress
compared to the general population, suggesting an adequate
coping capacity in this population. Specifically, the prevalence
rate of depression and anxiety was 17.4 and 17.8% for physicians,
21.6 and 19.0% for nurses, and 23.0 and 20.1% for medical
technical assistants (MTA), respectively. Hence, these data
support the notion that medical, laboratory, radiology, or
pharmaceutical-technical assistants (referred to as MTA) were
among the most vulnerable group in this context [see also
(11)]. Our findings further indicated that higher scores of
depressive symptoms were related to insufficient recovery during
leisure time, increased alcohol consumption, and less trust
in colleagues, while elevated anxiety scores were additionally
associated with increased fear of becoming infected with
COVID-19. Furthermore, we revealed that higher levels of social
support and optimism were related to lower indices of depression
and generalized anxiety, respectively, and that these psychosocial
resources were more relevant than other sociodemographic or
occupational characteristics (12).

Since the COVID-19 pandemic is considered a traumatic
stressor (13), previous research has also investigated its impact on
post-traumatic stress disorder (PTSD) symptomatology besides
focusing on depression and unspecific anxiety as well as general
stress. PTSD is one possible psychological consequence of
trauma experience and is characterized by symptoms such as
recurrent intrusions, avoidance, and hyperarousal (14). In the
context of the COVID-19 pandemic, most of previous evidence

suggests higher prevalence rates of PTSD or PTSD symptom
severity in HCW as compared to the general population during
pandemics including COVID-19 [e.g., (15-18)] with a wide
range of prevalence rates [7.4-35%; e.g., (18-23)]. Most of
these studies further investigated determinants as well as risk
and/or protective factors for increased PTSD symptomatology.
Regarding sociodemographic and occupational characteristics,
previous evidence suggests that higher PTSD symptoms were
associated with female gender and younger age (15, 18), a higher
exposure level [e.g., high risk wards and front line setting;
(15, 18, 19, 22)], medical profession of a nurse (15, 18, 19,
24, 25), and fewer years of work experience (15, 18). Further,
a poor psychological status as evidenced by higher levels of
depression, anxiety, stress symptoms, and poor sleep quantity
or quality was found to be predictive of increased PTSD levels
[e.g., (18, 20, 21)]. On the other hand, high social support was
identified as a protective factor for PTSD symptoms among
HCW (15). Further, a recent study revealed that besides low
emotional support, burnout symptoms and health anxiety were
specifically related to PTSD symptomatology (22). The latter
finding is in line with Wang et al. (19) suggesting that not
worrying about infection was a protective factor for PTSD
symptomatology. Besides psychological characteristics, previous
evidence emerged suggesting that work-related factors were
associated with the degree of PTSD symptoms. For instance, low
job satisfaction was identified as a major risk factor for PTSD
(18), while high work support and a good job organization were
defined as protective factors (15). Furthermore, in another study
among medical staff, a good collegial relationship was related
to lower PTSD scores (20). Wang et al. (19) further revealed
that lacking confidence in protection measures was related to
higher PTSD levels. Taken together, increasing evidence emerged
to elucidate knowledge on prevalence rates and predictors of
PTSD symptoms in HCW during COVID-19, with most of
the above studies stemming from Asia and Europe. However,
in Germany, only scarce data on correlates and predictors
for PTSD symptomatology in this population of interest
are available.

Hence, the aim of the current study was to examine variables
contributing to increased PTSD symptomatology during the
COVID-19 pandemic among German HCW. For this, we
investigated cross-sectional data of the first wave of the pandemic
as part of the prospective web-based egePan-VOICE survey. This
study, which was conducted within the German cooperation
network of university medicine (NUM) by the Ministry of
Education and Research, allowed a detailed investigation of
correlates and predictors of PTSD symptomatology in a

Frontiers in Psychiatry | www.frontiersin.org

August 2021 | Volume 12 | Article 686667


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Steudte-Schmiedgen et al.

PTSD Symptoms During COVID-19

large sample of HCW. Specifically, we aimed to address the
following hypotheses:

i) Sociodemographic and occupational characteristics: We
hypothesized an older age, female gender, less work
experience to be related to PTSD. Furthermore, we set out
to examine whether an increased burden due to working in
fulltime or working in an inpatient setting was related to
higher PTSD symptoms. Concerning medical profession,
we aimed to investigate whether our previous finding of
increased depressiveness and generalized anxiety among
MTA (10) would also generalize to PTSD symptoms,
followed by nurses.

ii) COVID-19-related characteristics: We hypothesized that an
increased closeness to infected patients or contaminated
material was related to higher PTSD symptoms. Further,
we aimed to investigate whether our finding of increased
depression and anxiety symptoms in HCW belonging to a
risk group or who had been displaced of the department
due to the pandemic (12) was also evident for elevated
PTSD scores.

iii) Psychological ~characteristic: We hypothesized that a
poorer psychological status as reflected by an increased
overall burden during the pandemic, increased level of
depressiveness, general anxiety, fear of infection, sleeping
problems, physical/mental exhaustion, smoking, and alcohol
consumption was associated with higher PTSD symptoms.
Further, we expected that a high level of social support
should co-occur with lower PTSD symptoms.

iv) Work-related characteristics: We hypothesized that a higher
occupancy rate, insufficient staff, insufficient recovery during
leisure time, less trust in colleagues, increased burden by
the increase of workload and/or change in duties, and
insufficient protective measures during COVID-19 as well
as increased chronic work-related stress were associated with
higher PTSD symptoms.

Finally, we set up to identify the most relevant predictors for
PTSD symptomatology.

METHODS

Participants and Procedures

The current study is part of the prospective study “VOICE,
which is an online survey in order to assess stressors and
resources of HCW during the COVID-19 pandemic. Here, we
specifically focus on cross-sectional data of the first wave being
collected between April 20 and July 5, 2020, using a self-report
online questionnaire via SoSci Survey and Unipark. Participants
were mainly recruited among medical staff of the university
hospitals of Erlangen, Bonn, Ulm, Cologne, and Dresden.
Specifically, the psychosomatic departments of the respective
university hospitals distributed the link via online platforms
or mailing lists. In addition, other hospitals and professional
networks supported the study and shared the link. The online
survey comprised 77 items and took 15 min to complete. General
inclusion criteria were defined as a minimum age of 18 years,

working in the healthcare sector, residence/working place in
Germany, as well as sufficient German language skills.

In the online survey, 8,071 HCW with diverse medical
professions took part. To ensure homogeneity of the sample
and comparability with previous research in this context, we
further defined the following specific inclusion criteria for the
current study: belonging to a medical profession of physician (n
= 1,575, 33.3%), nurse (n = 1,277, 27.0%), MTA (n = 1,662,
35.2%), or psychologist (n = 210, 4.4%) as well as working in
university hospitals and other hospitals of maximum care (n
= 3,806, 80.6%) or in an outpatient setting (n = 918, 19.4%).
Accordingly, 3,347 individuals were excluded who could not be
clearly assigned to one of the above professional groups or to
either the inpatient or outpatient setting, resulting in a total
sample of 4,724 HCW included in the current study.

Measures

Sociodemographic and Occupational Characteristics
The online questionnaire assessed sociodemographic variables
(i.e., age and gender) and occupational characteristics including
work setting, medical profession, years of professional
experience, and employment status (full-time vs. part-time).

PTSD Symptoms

PTSD symptoms were assessed by the abbreviated six-item
version of the Impact of Event Scale [IES-6; (26, 27)].
Specifically, the IES-6 consists of the following items reflecting
PTSD symptom clusters (i.e., intrusion, avoidance/numbing, and
hyperarousal): “I thought about it when I didn’t mean to,” “I
felt watchful or on-guard,” “Other things kept making me think
about it “T was aware that I still had a lot of feelings about
it, but I didn’t deal with them,” “I tried not to think about it,”
“I had trouble concentrating.” In our study, participants were
asked to think about the COVID-19 pandemic and if any of the
abovementioned reactions occurred during the last 2 weeks. The
response categories of the original IES were used (not at all = 0,
rarely = 1, sometimes = 3, and often = 5). The total IES-6 score
ranges from 0 to 30. Thoresen et al. (26) supported the validity
of the IES-6 revealing a Cronbach’s Alpha of 0.80. In the current
sample, we detected a Cronbach’s Alpha of 0.70.

COVID-19-Related Variables

Information on COVID-19-related variables including
displacement of the department due to the pandemic, having
direct contact at work with COVID-19 infected patients, contact
with contaminated material during work, belonging to an at-risk
group due to age or a chronic illness, and being infected with the
Sars-Cov-2 virus were obtained.

Psychological Characteristics

The overall burden during the COVID-19 pandemic was
measured with one item on a scale from 0 “not at all” to 4 “very
strong,” respectively. Specifically, individuals were asked “How
much burden have you felt due to the COVID-19 pandemic over
the last 2 weeks.” Depressive symptoms and unspecific anxiety
symptoms over the past 2 weeks were assessed using the two-
item Patient Health Questionnaire (PHQ-2) and the two-item
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Generalized Anxiety Module (GAD-2), respectively. Participants
rated the four items on a scale from 0 = “not at all” to 3 = “nearly
every day.” The respective sum scores range from 0 to 6. A cut-
off value of >3 on the two subscales is assumed to indicate cases
of depression and anxiety, respectively. Previous evidence has
supported the reliability and validity of the PHQ-2 and GAD-2
[Cronbach’s Alpha values > 0.80; (28)]. In the present sample,
Cronbach’s Alpha scores of 0.76 for the PHQ-2 and 0.78 for the
GAD-2 were revealed.

The ENRICHD Social Support Inventory [ESSL (29)] was
applied to measure social support. The ESSI is a five-item
questionnaire with a score ranging from 5 to 25. A cut-off value
of <18 and the answer of at least two items <3 are indicative of
low social support (30). Kendel et al. (29) reported a Cronbach’s
Alpha of 0.89 for the ESSI, which is in line with the Cronbach’s
Alpha score of the current sample.

In addition, anxiety about infection, sleep problems, physical
or mental exhaustion, smoking, and drinking alcohol during the
COVID-19 pandemic over the past 2 weeks were measured using
six items [based on (31)] on a scale from 0 = “strongly disagree”
to 4 = “strongly agree” (for specific items, see Table 3).

Work-Related Characteristics

Working conditions and potential work problems during the
COVID-19 pandemic over the last 2 weeks were assessed with
seven items on a scale from 0 = “strongly disagree” to 4 =
“strongly agree” with regards to the degree of occupancy of the
wards, sufficient staff, sufficient recovery during leisure time,
trust in colleagues, workload, changes of duties, as well as feeling
of being protected (for specific items, see Table 4). The items were
selected based on Matsuishi et al. (31).

To assess chronic work-related stress, the effort-reward
imbalance questionnaire was used [ERL (32)]. This instrument
assesses the balance between work-related efforts and rewards
received. Previous evidence has consistently shown that a non-
reciprocity (i.e., high efforts spent and low rewards received)
contributes to deleterious mental and somatic health [e.g., (33,
34)]. The 10 items of the ERI that were used in this study were
rated on a scale from 1 to 4. The effort scale consists of three items
resulting in a total score ranging from 3 to 12, and the reward
scale consists of seven items resulting in a total score ranging
between 7 and 28. The ERI ratio (i.e., total score effort/total score
rewardxcorrection factor 3/7) was calculated. A cut-off value of >
1 is reflective of a non-reciprocity between (too much) efforts and
(too little) reward (32, 35). The ERI is a psychometrically well-
justified measure (36). In the present sample, Cronbach’s Alpha
scores of 0.74 for the effort scale and 0.75 for the reward scale
were revealed.

Statistical Analyses

Statistical analyses were performed using SPSS for Windows,
version 27 (IBM, Chicago, Illinois). Statistical tests were
two-tailed and based on an alpha-level of significance of
0.05. The expectation-maximization algorithm was applied to
complete missing data. Univariate analyses of variance and t-
tests were conducted to examine group differences in PTSD
symptomatology with regard to sociodemographic, occupational,
and COVID-19-related variables. The effect sizes np* (partial

eta-squared) and Cohen’s d following Cohen (37) are also
reported (np* > 0.01 = small, 1p* > 0.06 = medium, n,* > 0.14
= large effect; d > 0.2 = small, d > 0.5 = medium, and d > 0.8
= large effect). Results were followed up by Bonferroni-corrected
post-hoc analyses if required. For the continuous psychological
and work-related characteristics, bivariate correlation analyses
were conducted. Pearson correlation coefficient following Cohen
(37) is reported (| r | > 0.10 = small, | 7 | > 0.30 = moderate, | r
| > 0.50 = large effect). In order to examine the predictive value
of the variables, which emerged as significant in the univariate
analyses of variance, t-tests, or correlation analyses, multiple
linear regression analysis with the forced entry method was
performed. The variable “patient care” was not included in the
regression analysis due to a high intercorrelation with the variable
work experience. Variance inflation factors of the respective
variables were below 10, indicating no issues of multicollinearity
(see Table 5).

RESULTS
Description of the Study Population

Tables 1, 2 illustrate socio-demographic, occupational, and
COVID-19-related characteristics of the study sample (N =
4,724). Three quarters of the sample comprised of women
(74.5%) and less than half of the sample were younger than
40 years (44.9%). The majority of the sample reported to
have professional experience in patient care of more than 6
years (77.9%). Two-thirds (66.9%) of participants indicated to
work in full-time. 51.3% had direct contact with COVID-19
infected patients and 51.4% had contact with contaminated
material. 28.6% of the sample reported to belong to a risk group
because of their age and/or previous illness. Only 1.1% of the
sample indicated a previous infection with the virus. Concerning
psychological variables, 41.7% of the sample reported a strong
or very strong current burden due to the COVID-19 pandemic.
Prevalence rates of 19.9 and 20.4% were revealed for suspected
depression and generalized anxiety, respectively. Of the total
sample, 22.7% reported a low level of social support (ESSI <
18). Concerning chronic work-related stress, high work-related
efforts spent and low rewards received (ERI ratio > 1) were
reported by 55.1%.

Correlates of PTSD Symptoms
Sociodemographic and Occupational Characteristics
Table1 illustrates mean IES-6 scores respective of
sociodemographic and occupational characteristics. Group
differences were revealed for gender, age, working in patient
care, professional experience in patient care, employment status,
medical profession, and work setting. Specifically, increased
IES-6 scores were reported by women, MTA, and HCW at
an age between 41 and 60 years, however with only small
effect sizes (ps < 0.001, d = 0.331, 0.010 < nf, < 0.033).
Higher PTSD symptoms also emerged in HCW working not
in patient care, working in part-time, having work experience
of more than 6 years, as well as working in an outpatient
setting, however with negligible effect sizes (p’s < 0.001, 0.138 <
d < 0.190, nf, = 0.005).
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TABLE 1 | Group differences in PTSD symptoms with regards to sociodemographic and occupational characteristics among the sample of healthcare workers

(N = 4,724).
n (%) IES-6 total Test statistics P Effect size
mean (SD)
Gender ty704 = 9.6782 <0.0012 d=0.3312
Women 3,520 (74.5) 16.3 (5.7)
Men 1,186 (25.1) 14.4 (6.0)
Divers 18 (0.4) 12.0(7.4)
Age, years Fy 4710 = 11.427 <0.001 nf, =0.010
18-30 952 (20.2) 15.3 (5.6)
31-40 1,167 (24.7) 15.1 (6.0)
41-50 1,057 (22.4) 16.2 (6.0)
51-60 1,227 (26.0) 16.5(5.7)
>60 321 (6.8) 156.9 (6.7)
Patient care® ta717 = 4.044 <0.001 d=0.190
Yes 4,209 (89.2) 15.7 (5.9
No 510 (10.8) 16.8 (5.6)
Professional experience in patient care® Fo2, 4206 = 9.967 <0.001 ns = 0.005
<3 years 403 (9.6) 14.7 (5.9)
3-6 years 527 (12.5) 15.1 (5.6)
>6 years 3,279 (77.9) 15.9 (5.9
Employment status? ts,716 = 6.631 <0.001 d=0.174
Full-time 3,154 (66.9) 15.5(5.9)
Part-time 1,564 (33.1) 16.5(5.8)
Medical profession F3, 4,700 = 54.483 <0.001 VIS = 0.033
Physicians 1,675 (33.9) 14.8 (6.1)
Nurses 1,277 (27.0) 15.7 (6.7)
Medical technical assistants* 1,662 (35.2) 17.1 (56.4)
Psychologists 210 (4.4) 13.5 (6.5)
Work setting t 4700 =3.762 <0.001 d=0.138
Hospital 3,806 (80.6) 15.6 (56.9)
Outpatient 918 (19.4) 16.4 (5.8)

Test statistics: t-test (t-value) effect size: Cohen’s d; ANOVA (F-value) effect size: partial nZ.

aN = 4,706 (diverse was excluded from ANOVA).

bN =24,719.

°N = 4,2009.

IN =4,718.

*The group consisted of the following professional subgroups: Medical assistants, Medical-technical laboratory assistants, Medical-technical radiology assistants, Pharmaceutical-
technical assistants.

Post-hoc tests: Age: significant difference between 18-30*41-50, 18-30*51-60, 31-40*41-50, 31-40*51-60; Professional Experience: all comparisons are significant except < 3
years*3-6 years; Medical profession: all comparisons are significant.

COVID-19-Related Characteristics

Table 2 illustrates mean IES-6 scores respective of COVID-19-
related characteristics. Elevated PTSD scores were observed for
HCW who belonged to a risk group because of age or a previous
illness, with a small effect size (p < 0.001, d = 0.272). Higher IES-
6 scores were also revealed for participants who had contact with
infected patients or with contaminated material as well as HCW
who were displaced of their department due to the pandemic,
however with only negligible effect sizes (p’s < 0.017, 0.003 < d
< 0.115). No effect emerged with regards to an infection with the
virus (p = 0.302).

Psychological Characteristics
Table 3 illustrates Pearson correlation coefficients between PTSD
symptoms and psychological characteristics. Higher IES-6 scores

were moderately related to higher levels of depression and
anxiety as well as an increased burden during COVID-19, an
increased fear of being infected with the virus, increased fear
of infecting the family or relatives with the virus, having sleep
problems, and suffering from physical or mental exhaustion
(p’s < 0.001, 0.314 < r’s < 0.421). In addition, higher IES-6
scores were associated with a lower level of emotional support
and drinking more alcohol during the COVID-19 pandemic
with small effect sizes (p < 0.001, —0.124 < r’s < 0.107). Only
a negligible association emerged between smoking and IES-6
scores (p < 0.001, r = 0.091).

Work-Related Characteristics
Table 4 illustrates Pearson correlation coeflicients between PTSD
symptoms and work-related variables. Chronic work-related
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TABLE 2 | Group differences in PTSD symptoms with regards to COVID-19-related characteristics among the sample of healthcare workers (N = 4,724).

n (%) IES-6 total Test statistics P Effect size
mean (SD)
Contact with infected patients? tapo0 = 2.378 0.017 d = 0.069
Yes 2,409 (51.3) 16.0 (5.8)
No 2,283 (48.7) 15.6 (6.0)
Contact with contaminated material® tages = 4.042 <0.001 d =0.003
Yes 2,407 (51.4) 16.1 (56.8)
No 2,279 (48.6) 15.4 (6.0)
Risk group because of age or previous illness® tapss = 8.424 <0.001 d=0.272
Yes 1,343 (28.6) 16.9 (6.7)
No 3,345 (71.4) 15.3 (5.9)
Infection with SARS-CoV-2 virus® Fo4e83 = 1.199 0.302 15 = 0.001
Yes 50 (1.1) 16.1(6.2)
No 2,544 (54.3) 15.7 (5.8)
| don’t know 2,092 (44.6) 15.9 (6.0)
Displacement of the department due to the pandemic? tag00 = 2.695 0.007 d=0.115
Yes 641 (13.7) 16.4 (5.6)
No 4,051 (86.3) 15.7 (5.9)
Test statistics: t-test (t-value) effect size: Cohen’s d; ANOVA (F-value) effect size: partial nZ.
aN = 4,692.
bN = 4,686.
°N = 4,688.
IN = 4,692.
TABLE 3 | Correlations of PTSD symptoms with psychological characteristics among the sample of healthcare workers (N = 4,724).
IES-6 1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Overall burden during COVID-19 0.346"**
pandemic
2. PHQ-2 (depression) 0.421*** 0.414*
3. GAD-2 (anxiety) 0.387*** 0.369*** 0.656***
4. ESSI (social support) —0.124"*  —-0.140"* -0.288"* —0.283***
5. | was afraid to become infected® 0.339"** 0.321*** 0.312** 0.211**  —0.085*
6. | was afraid to infect relatives or my 0.314 0.278"* 0.262"* 0.214>  —0.037* 0.623*
family@

7. | had trouble sleeping® 0.364*** 0.403*** 0.488*** 0.455"*  —-0.203**  0.261**  0.226"**
8. I felt physically or mentally exhausted® 0.379*** 0.5636*** 0.632*** 0.5632** —0.212** 0.285™* 0.262***  0.632***
9. I smoked more® 0.091*** 0.105"** 0.125"** 0.126** -0.078"* 0.096™* 0.108"*  0.141**  0.136"*
10. | drank more alcohol® 0.107*** 0.146™* 0.198"** 0.204** —0.070***  0.081**  0.085**  0.192"**  0.176"*  0.294***

IES-6, Impact of Event Scale; PHQ-2, Patient Health Questionnaire; GAD-2, Generalized Anxiety Module; ESSI, ENRICHD Social Support Inventory. Overall burden during the COVID-19
pandemic (0 = not at all, 1 = little, 2 = middle, 3 = strong, 4 = very strong), ltems 5-10 (1 = strongly disagree, 2 = rather disagree, 3 = neither agree nor disagree, 4 = rather agree,
5 = strongly agree). Significance threshold (two-tailed): *p < 0.05, **p < 0.01, **p < 0.001.

aN = 4,575.
bN = 4,573.
°N = 4,567.
IN = 4,569.

stress, sufficient recovery during leisure time, sufficient trust
in colleagues, feeling burdened by the increase of workload,
and change in duties were found to be related to IES-6 scores
with small effect sizes (ps < 0.001, —0.105 < r’s < 0.281).
Significant associations were also observed between IES-6 scores
and occupancy rate, sufficient staff, and protection measures,
however with negligible effect sizes (ps < 0.001, —0.075
< 1’s <0.059).

Multivariate Regression Analysis
Predicting PTSD Symptom Severity

Table 5 shows results of multiple regression analysis including
the following variables of interest: sociodemographic and
occupational characteristics (i.e., gender, age, professional
experience, employment status, work profession, and work
setting), COVID-19-related characteristics (i.e., contact with
infected patients, contact with contaminated material, risk
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TABLE 4 | Correlations of PTSD symptoms with work-related characteristics during the COVID-19 pandemic among the sample of healthcare workers (N = 4,724).

IES-6 1. 2. 3. 4. 5. 6. 7.

1. ERl ratio (chronic work-related stress) 0.258"**
2. Degree of occupancy of the wards?® 0.059*** 0.304***
3. There is sufficient staff for the current work load® —0.096"*  —0.448"*  —0.439"**
4. | can recover sufficiently during my free time® —-0.207"*  —-0.395"*  —-0.224"*  —0.384"*
5. | can trust in my colleagues, when it gets difficult —-0.106"*  —-0.282***  —0.052** 0.237** 0.292***

during work?
6. | was burdened by the increase of workload.® 0.242" 0.506™* 0.467  —0.492"*  —-0.429"*  —0.203"*
7. | was burdened by the change in my duties.® 0.281*** 0.296"** 0.090***  —0.168"**  —0.294"*  —0.130"** 0.454**
8. | felt protected by measures taken by national and —-0.075"*  —-0.236"*  —0.075"* 0.163** 0.231** 0.170**  —-0.161"*  —-0.176""

local authorities'

IES-6, Impact of Event Scale; ERI, Effort-Reward Imbalance Questionnaire. Degree of occupancy of the wards (1 = strongly below average, 2 = slightly below average, 3 = average,
4 = slightly above average, 5 = strongly above average), ltems 3-8 (1 = strongly disagree, 2 = rather disagree, 3 = neither agree nor disagree, 4 = rather agree, 5 = strongly agree).

Significance threshold (two-tailed): *p < 0.05, **p < 0.01, ***p < 0.001.
N = 4,686.
bN = 3,894.
°N = 3,895.
IN = 3,849.
eN =4,575.
N =4,574.

group, and displacement of the department), psychological
characteristics (i.e., burden during COVID-19, depressiveness,
general anxiety, social support, fear of becoming infected, fear
to infect family, sleep problems, physical or mental exhaustion,
smoking, and alcohol consumption), and work-related
characteristics (i.e., chronic work-related stress, occupancy
rate, sufficient staff, sufficient recovery, trust in colleagues,
workload, changes of duties, and protective measures). The
final model explained 30.8% of the variance in IES-6 scores.
In our model, the best predictors for higher IES-6 scores were
an increased level of generalized anxiety (GAD-2; p < 0.001,
p = 0.141), depressiveness (PHQ-2; p < 0.001, f = 0.136),
increased fear of infecting family or relatives (p < 0.001, p =
0.112), and belonging to medical profession of MTA compared
to physicians (p < 0.001, p = 0.103). Further variables predicting
PTSD symptoms, but with a lower predictive value (standardized
p < 0.1), were the following (in descending order): belonging
to medical profession of MTA compared to psychologists (p
< 0.001, B = 0.096), fear of becoming infected (p < 0.001, B
= 0.092), having sleep problems (p < 0.001, B = 0.086), age
of >40 years (p < 0.001, B = 0.078), increased burden during
COVID-19 (p < 0.001, B = 0.077), increased change of duties (p
< 0.001, B = 0.071), physical or mental exhaustion (p = 0.005,
p = 0.064), working part-time (p < 0.001, § = 0.057), female
gender (p = 0.001, B = 0.054), sufficient staff (p = 0.023, p =
0.042), working in an outpatient setting (p = 0.013, f = 0.040),
and protective measures taken by national and local authorities
(p = 0.025, B = 0.035). For the other variables of interest, no
significant predictive effect emerged (p’s > 0.059).

DISCUSSION

The aim of the current cross-sectional web-based study
was to examine the association between sociodemographic/

occupational, COVID-19-related, psychological variables, as well
as work-related variables and PTSD symptomatology in a large
sample of German HCW. Our findings revealed that an increased
self-reported burden during the pandemic, increased fear of
becoming infected or infecting relatives with the virus, sleep
problems, feeling physically or mentally exhausted, as well
as increased levels of depressiveness and generalized anxiety
were associated with higher levels of PTSD symptomatology,
with medium effects. Significant group differences also emerged
for a range of other sociodemographic, occupational, and
psychological variables, however only in a range of small
or negligible effect sizes. According to regression analysis,
the most relevant predictors for increased levels of PTSD
symptoms included a higher level of depressiveness and
generalized anxiety, increased fear of infecting relatives, as
well as belonging to medical profession of MTA (compared
to physicians).

Concerning sociodemographic variables, we confirmed that
higher levels of PTSD were detected in female HCW, which is in
line with the majority of previous studies in this context [e.g., (15,
18, 21)]. However, in the current sample, only a small effect size
for gender was detected. A lack of a substantial group difference
between men and women was also shown by our previous
study with regard to depression and anxiety symptoms (10).
Reasons for this may include advantageous working conditions
for women in our sample, e.g., less frequent direct contact with
infected patients (women: 50.3% vs. men: 54.3%, x> = 5.66, p =
0.017) or material (women: 49.2% vs. men: 57.6%, x> = 24.88, p
< 0.001) as well as less displacement of the department (women:
12.9% vs. men: 15.6%, x> = 5.35, p = 0.021). In contrast to our
hypothesis, our data provided evidence for higher PTSD scores
in older age groups, albeit the difference was of a small effect size.
While being in line with some studies [e.g., (20)], the majority
of previous literature points toward higher PTSD symptoms
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TABLE 5 | Linear regression analysis for severity of PTSD symptoms (IES-6) among the sample of healthcare workers (N = 3,342).

Independent variables

IES-6 (R2,; = 0.308)

Regression coefficient (95% CI) SE Beta T VIF p
Constant 2.686 (0.569, 4.803) 1.080 - 2.487 0.013
Sociodemographic and occupational characteristics
Gender (male vs. female) 0.739 (0.317, 1.162) 0.216 0.054 3.429 1.190 0.001
Age (<40 vs. >40 years) 0.946 (0.512, 1.379) 0.221 0.078 4.278 1.592 <0.001
Professional experience —0.188 (—0.514, 0.137) 0.166 —0.019 —1.136 1.412 0.256
Employment status (full- vs. part-time) 0.734 (0.344, 1.124) 0.199 0.057 3.692 1.163 <0.001
Physicians (ref. = MTA) —1.303 (—1.763, —0.843) 0.234 —0.103 —5.558 1.669 <0.001
Nurses (ref. = MTA) —0.456 (—0.929, 0.018) 0.241 —0.033 —1.887 1.481 0.059
Psychologists (ref. = MTA) —2.618 (—3.495, —1.741) 0.447 —0.096 —5.853 1.296 <0.001
Work setting (hospital vs. outpatient) 0.585 (0.126, 1.044) 0.234 0.040 2.498 1.262 0.013
COVID-19-related characteristics
Contact with infected patients 0.039 (—0.428, 0.507) 0.238 0.003 0.165 1.855 0.869
(no vs. yes)
Contact with contaminated material (no vs. yes) 0.022 (-0.447, 0.492) 0.239 0.002 0.093 1.891 0.926
Risk group (no vs. yes) 0.340 (—0.071, 0.750) 0.209 0.025 1.623 1174 0.105
Displacement of the department (no vs. yes) 0.395 (—0.108, 0.898) 0.257 0.023 1.538 1.090 0.124
Psychological characteristics
Burden during COVID-19 0.463 (0.231, 0.695) 0.118 0.077 3.917 1.844 <0.001
PHQ-2 score 0.545 (0.379, 0.711) 0.085 0.136 6.435 2.151 <0.001
GAD-2 score 0.595 (0.4283, 0.767) 0.088 0.141 6.796 2.074 <0.001
ESSI score 0.026 (—0.022, 0.074) 0.024 0.017 1.077 1.208 0.282
Fear of becoming infected* 0.433 (0.250, 0.615) 0.093 0.092 4.657 1.870 <0.001
Fear to infect family* 0.504 (0.334, 0.674) 0.087 0.112 5.814 1.805 <0.001
Sleep problems* 0.380 (0.214, 0.547) 0.085 0.086 4.470 1.781 <0.001
Physical or mental exhaustion* 0.304 (0.098, 0.515) 0.108 0.064 2.823 2.471 0.005
Smoked more* 0.048 (—0.122, 0.218) 0.087 0.009 0.554 1.175 0.580
Drank more alcohol* —0.057 (—0.217, 0.104) 0.082 —0.011 —0.691 1177 0.489
COVID-19-related work conditions
ERl ratio 0.352 (—0.116, 0.820) 0.239 0.028 1.475 1.781 0.140
Degree of occupancy of the wards —0.122 (—0.296, 0.052) 0.089 —0.024 —1.371 1.451 0.170
Sufficient staff* 0.194 (0.027, 0.360) 0.085 0.042 2.282 1.612 0.023
Sufficient recovery* 0.127 (—=0.049, 0.303) 0.090 0.027 1.414 1.755 0.157
Trust in colleagues* 0.043 (—0.138, 0.223) 0.092 0.007 0.463 1.204 0.643
Burdened by increased workload* —0.010 (—0.221, 0.200) 0.107 —0.002 —0.097 2.218 0.923
Burdened by change of duties* 0.331 (0.167, 0.496) 0.084 0.071 3.943 1.581 <0.001
Protective measures (national and local)* 0.196 (0.025, 0.367) 0.087 0.035 2.243 1.175 0.025

IES-6, Impact of Event Scale; PHQ-2, Patient Health Questionnaire; GAD-2, Generalized Anxiety Module; ERI, Effort-Reward Imbalance Questionnaire; ESSI, ENRICHD Social

Support Inventory.

Professional experience (1 < 3 years, 2 = 3-6 years, 3 > 6 years); degree of occupancy of the wards (1 = strongly below average, 2 = slightly below average, 3 = average, 4 = slightly
above average, 5 = strongly above average), burden during COVID-19 (0 = not at all, 1 = little, 2 = middle, 3 = strong, 4 = very strong), “psychological characteristics and COVID-19
related work conditions (1 = strongly disagree, 2 = rather disagree, 3 = neither agree nor disagree, 4 = rather agree, 5 = strongly agree). significant predictors are marked in bold.

in younger age groups [reviews see (15, 18)]. Importantly, the
higher PTSD burden in older age groups did not emerge due to
a higher frequency of MTA or nurses in these groups (<40 years:
32.3% nurses, 35.1% MTA vs. >40 years: 22.7% nurses, 35.3%
MTA). However, it is conceivable that this might be related to
the fact that older HCW were more likely to belong to a risk
group (<40 years: 12.9% vs. >40 years: 41.4%, x*> = 458.954,
p < 0.001), which, in turn, was found to be related to higher
PTSD symptoms.

When investigating group differences in PTSD severity with
regards to work profession, the highest PTSD scores emerged
in MTA as compared to nurses, physicians, and psychologists.
Importantly, belonging to medical profession of MTA (compared
to physicians and psychologists) turned out to be among the
most relevant predictors for higher PTSD symptoms in the
multivariate regression analysis. At first glance, this result seems
to be at variance with previous findings observing elevated PTSD
levels in nurses [e.g., (15, 18, 19, 24, 25)]. However, here, it is
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important to note that MTA are a largely neglected subgroup
of HCW in previous literature. Importantly, the above result
parallels findings of our previous study revealing the highest
mental burden among MTA with regard to depressiveness,
generalized anxiety, and stress reactions (e.g., insomnia and
exhaustion) as compared to nurses and physicians (10). This
pattern of findings also concurs with evidence of a study
from Singapore revealing a three-fold increased general stress
burden in non-medical HCW (e.g., allied health professionals,
pharmacists, and technicians) as compared to physicians and
nurses (38). Importantly, in Germany, MTA mainly work in the
laboratory, but they have also responsibilities with direct patient
contact within an inpatient and outpatient setting. Hence, it is
conceivable that at the beginning of the pandemic, MTA were
under high pressure to establish innovative tests and to increase
testing capacity. This situation, in turn, may have contributed to
increased uncertainty about possible infection with the sample
material. Indeed, HCW who reported to have contact with
contaminated material also reported higher PTSD levels and
further analyses revealed that especially MTA reported to have
significant more contact to contaminated material as compared
to the other profession groups (MTA: 61.3%, physicians: 45.4%,
nurses: 54.0%, psychologists: 2.4%, x> = 292.531, p < 0.001).
Together, our data highlight that future studies as well as
preventive programs should also target MTA. Likewise, this also
relates to HCW working in an outpatient setting, which, in
contrast to our hypothesis, also revealed significant higher PTSD
scores than HCW working in a hospital, although the difference
was of a negligible effect size.

In relation to COVID-19-related characteristics, higher PTSD
levels were observed for HCW belonging to a risk group (because
of age or previous illness) with a small effect size. This is in line
with research showing higher prevalence rates of symptoms of
stress, anxiety, and depression (39) as well as in our previous
study also with a small effect (12). For those belonging to a
risk group, the general fear of having a more severe course
of the disease when getting infected might contribute to this
association. In line with this assumption, HCW who belonged to
a risk group stated a higher fear of becoming infected (rather or
strongly agree: 37.7% of belonging to a risk group vs. 23.6% of
not belonging to a risk group, x> = 142.127, p < 0.001), which,
in turn, was found to be related to higher PTSD symptoms.
Moreover, we have revealed in a previous study that these
individuals showed fewer protective factors [e.g., social support
and optimism; (12)]. Furthermore, negligible effects for higher
PTSD symptoms were revealed for HCW who had contact with
infected patients or with contaminated material and who were
displaced of the department due to the pandemic. Especially,
a lacking substantial group difference with regard to contact
with infected patients contradicts previous evidence highlighting
closeness to COVID-19 infected patients or working at the
frontline as important risk factors for PTSD (15, 18, 19, 40).
However, it is important to note that direct contact to Covid-19-
infected patients also did not significantly contribute to higher
depression or anxiety symptoms in our previous study (11).
Remarkably, our data even revealed that HCW not working in
patient care (irrespective of infection) even showed higher PTSD

scores as compared to HCW being involved in patient care, albeit
this effect was also negligible.

Concerning the effect of psychological variables on
PTSD symptom severity, we revealed that a higher level of
depressiveness and generalized anxiety were among the most
relevant predictors for higher PTSD levels. This matches well
with previous evidence [e.g., (18, 20)] and supports the notion
that detrimental mental health status contributes to PTSD.
However, due to the cross-sectional design of the current study,
no conclusions can be drawn on whether PTSD symptoms
contributed to increased comorbid depression and/or anxiety
scores or whether depressive or anxious symptomatology were
precursors of PTSD symptoms. Since the current study is part
of a prospective web-based study, we have the great opportunity
to investigate the sequelae of PTSD, depressive, and unspecific
anxiety symptoms from the first to the second wave of the
pandemic. Our study data further suggest higher PTSD levels
to be associated with an increased burden during COVID-19,
an increased fear of being infected or infecting relatives with
the virus, sleep problems and a feeling of physical or mental
exhaustion (medium effect size), as well as drinking more alcohol
(small effect size). With regard to exhaustion, this finding seems
to mesh well with data from a recent study among HCW,
revealing a positive relationship between PTSD and burnout
symptoms during COVID-19 (22). However, when interpreting
the results, it should be considered that mental/physical
exhaustion is highly associated with symptoms of depressiveness.
Since our regression analyses showed depressiveness as a more
relevant predictor, it is conceivable that the above effect is
mainly attributable to higher levels of depressive symptoms in
these individuals. Further prospective research is needed in this
context in order to disentangle the effects of these variables on
PTSD symptomatology.

With regard to fear of infection, our results are indirectly in
line with data by Wang et al. (19) identifying not worrying about
infection as a protective factor. An increased fear of becoming
infected with the virus was also found as an important risk factor
for generalized anxiety in our previous study (10). Importantly,
according to regression analysis, an increased fear of infecting
relatives was among the most relevant predictors for higher PTSD
levels. It is conceivable that at the beginning of the COVID-
19 pandemic fear of becoming infected or infecting relatives
was a crucial influencing factor on PTSD symptoms since the
exact pathways of infection were not clear and hygiene measures
(e.g., regularly wearing of mouth-nose masks) or regularly testing
procedures were not established yet. The current finding of
sleeping difficulties to contribute to higher PTSD symptoms is in
line with previous studies [e.g., (18, 21)]. Hence, this aspect may
also be relevant to consider in future preventive approaches. In
line with previous evidence [e.g., (15, 18, 22)], an increased level
of social support contributed to lower PTSD levels in our sample,
albeit this effect was only small. Study data by our group indicate
that social support seems to be more relevant to predict lower
depression and generalized anxiety scores (11).

Our data revealed only small positive relationships between
PTSD symptoms and work-related characteristics including
increased chronic work-related stress (i.e., imbalance of high
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efforts spent and low rewards received), recovery during leisure
time, trust in colleagues, and burden by the increase of work
load as well as by the change in duties. While these findings
commensurate well with a study by Wang et al. (41) showing
that low job satisfaction was a risk factor for PTSD among nurses,
our results do not support a relevant impact of these variables as
compared to the above psychological variables.

Limitations

Limitations of the current study include the cross-sectional
design of the study precluding the examination of causal
relationships. However, as mentioned above, future studies will
be published examining prospective relationships between the
above variables and developing PTSD symptoms. Furthermore,
it is important to mention that the survey was conducted at
the beginning of the pandemic when the impact on healthcare
systems was relatively low in Germany, which, in turn, may
have resulted in reduced variance in PTSD symptomatology.
Again, analyses of the data obtained during the second wave
of the pandemic, which co-occurred with higher occupancy
rates and intensive care supplies, might be instructive. Further,
since the survey was primarily conducted in selected university
hospitals, it is conceivable that these were not representative
of the COVID-19 situation at that time throughout Germany.
Another limitation concerns the voluntary nature of our study,
which may be related to a response bias. Specifically, it is
conceivable that non-respondents were either too symptomatic
or were too relaxed and thus did not participate in the current
survey. Our HCW sample consisted of a larger proportion of
women. However, here, it is important to note that regarding
university hospitals where the largest proportion of respondents
were achieved, we were able to show that the study sample (i.e.,
physicians, nurses, and MTA) showed a representative gender
proportion (10). Given that a brief measure for the assessment
of PTSD symptomatology was used (i.e., IES-6), no information
on cut-off scores were available, precluding the possibility to
calculate the exact prevalence rate of PTSD in the current sample.
Furthermore, it is important to note that for the IES-6, we
revealed a Cronbach’s alpha value bordering on a level defined
as acceptable. A further limitation is related to the fact that
no detailed information on trauma exposure during and before
the COVID-19 pandemic were obtained. This is of relevance
considering previous evidence supporting the notion that trauma
history has an impact on the severity of PTSD symptoms [e.g.,
(42)]. Finally, while the use of self-report questionnaires provides
a range of advantages (e.g., financial costs and large sample),
limitations of these measures should be considered [e.g., response
bias; (43)].

Integration of Findings and Implications

Given the large sample size of the current study, we observed
significant associations for a range of sociodemographic/
occupational, COVID-19-related, psychological, and work-
related variables. However, most of the associations were in
a range of small or even negligible effect sizes, except for
various psychological variables reflecting poorer mental health
with moderate effect sizes. Based on multivariate regression

analysis including all variables of interest, higher levels of
depressiveness and generalized anxiety as well as increased
fear of infecting relatives in addition to a working role as
MTA (compared to physicians) were revealed as most relevant
predictors of PTSD symptomatology. Based on the correlates
and risk factors for PTSD symptomatology identified by
the current study, the following preventive and interventive
possibilities might be of relevance: Targeted training to perceive
and regulate distress levels including symptoms of depression
and generalized anxiety and particularly sleep difficulties
as well as physical and mental exhaustion might be helpful
to ameliorate PTSD symptomatology among HCW. The
fear of infecting relatives with the virus might be reduced
by psychoeducative information on infection, transparent
hygiene measures, as well as regular testing. Importantly,
our data suggest that MTA exhibited increased levels of
PTSD symptoms, especially as compared to physicians and
psychologists. This finding highlights the need to specifically
also include indispensable professionals working more
in the background besides HCW in the frontline in the
context of research and the development of preventive or
interventive programs.
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examine management concepts of the pandemic in Germany
and internationally, to coordinate them, to evaluate their
practicability using scientific research methods and to manage
them within a framework plan. Superior aims include an
adequate control of resources within a region in order to avoid
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