Dreher et al. BMC Health Services Research (2021) 21:851

RESEARCH ARTICLE Open Access

Attitudes and stressors related to the SARS- @
CoV-2 pandemic among emergency
medical services workers in Germany: a
cross-sectional study

Annegret Dreher' ®, Frank Flake?, Reinhard Pietrowsky® and Adrian Loerbroks'

Check for
updates

Abstract

Background: The aim was to investigate attitudes and stressors related to the SARS-CoV-2 outbreak among
emergency medical services (EMS) workers in Germany. We further aimed to detect possible changes within a 5-
week period and potential determinants of attitudes and stressors.

Methods: We conducted two cross-sectional studies using an online questionnaire in early April 2020 (i.e., the first
peak of the SARS-CoV-2 outbreak in Germany) and five weeks later. The study instrument comprised
sociodemographic items, self-devised items on pandemic-related attitudes, stressors and work outcomes, and
established instruments assessing depressive symptoms and symptoms of anxiety. Logistic regression was
performed to identify possible determinants.

Results: Data of 1537 participants was included in the analysis (April: n= 1124, May: n =413, 83.1% male, median
age 32). Most participants agreed that their personal risk of infection was higher compared to the general
population (April: 87.0% agreement, May: 78.9%). The greatest stressor was uncertainty about the pandemic’s
temporal scope (82.0 and 80.9%, respectively). Most participants (69.9, 79.7%) felt sufficiently prepared for the
pandemic and only few felt burdened by their financial situation (18.8, 13.3%). Agreement to all stressors decreased
from April to May except related to the childcare situation. Regression analysis identified subgroups to be burdened
more frequently such as older employees, those with SARS-CoV-2 cases among their colleagues, and those with
lower paramedic training levels.

Conclusions: We identified key SARS-CoV-2-related stressors whose levels generally decreased within a 5-week
period. Our results indicate that EMS workers are less affected by existential fears and rather worry about their
personal infection risk.
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Background
The 2020 global SARS-CoV-2 pandemic posed great
challenges to healthcare systems worldwide resulting in
over 80,300,000 infections and claiming 1,770,000 deaths
by the end of the year [1]. In Germany, as many as
1,650,000 cases have been confirmed with over 44,000
cases in need for intensive medical treatment [1, 2].
Emergency medical services (EMS) workers are in
charge of pre-hospital emergency medical care. Due to
close patient contact they are at high risk of contracting
infectious diseases [3]. EMS workers may also be the
first contact person for patients who suffer severely from
COVID-19. These patients may have not yet been diag-
nosed with SARS-CoV-2 and therefore contact with
those patients represents a high risk of transmission.
Lindsley et al. (2019) found that aerosols resulting from
patient coughs spread homogenously across the entire
ambulance due to ventilation systems and that there are
no spots with lower risk of infection within a vehicle [4].
Since the rescue service is an essential pillar of the
health care system, several studies have already dealt
with the question of how EMS workers are able to work
in the best possible way when facing a pandemic situ-
ation. A recent study among EMS workers in Jordan
found slightly more than two thirds of workers to feel
adequately trained and knowledgeable about a possible
infectious disease outbreak [5]. Yet, two thirds of partici-
pants were concerned about becoming infected and over
70% were concerned about a lack of personal protective
equipment (PPE). A US study by Ventura et al. (2020)
addressing the current SARS-CoV-2 outbreak found that
36% of EMS personnel had not received pandemic-
specific training and half of the personnel was dissatis-
fied with the training they had received. Less than half
of the surveyed personnel had access to N95 masks and
in over 30% of cases masks were only exchanged once a
week [6]. EMS workers’ presumed willingness to work
during a pandemic has also been investigated in dif-
ferent studies and found to strongly depend on the
availability of PPE, the opportunity of vaccination, the
provision of pharmaceuticals such as pre exposure
prophylaxis, and the probability of infecting own fam-
ily members [7-9]. Much also depends on the em-
ployer: Rebmann et al. (2020) found that over 60% of
EMS personnel in the US believed in their employer
to take precautions and supply them with PPE in case
of a pandemic [8]. Another study found more than
half of EMS personnel to believe their employer had
efficient systems to manage a possible outbreak and
would update them with information [5]. In summary,
the published literature suggests a moderate degree of
perceived preparedness among EMS workers for in-
fectious disease outbreaks with major concerns being
the risk of infection and the lack of PPE.

Page 2 of 12

Initial studies among EMS workers during the SARS-
CoV-2 pandemic have investigated personnel’s know-
ledge about transmission routes and hygiene measures
[10], possible correlates of stress [11], and the level of
anxiety among EMS staff [12]. To our knowledge, only
one study has so far shed light on EMS workers during the
current SARS-CoV-2 pandemic in Germany. In their sample
of over 2000 healthcare professionals, including 221 para-
medics, Skoda et al. (2020) stated that these suffered from
generalized anxiety disorder less often than physicians and
nurses and had the best health status among these three pro-
fessional groups [13]. Yet, neither this study nor others have
yet investigated a broad range attitudes and stressors related
to the current SARS-CoV-2 pandemic among EMS workers.
The investigation of stressors is crucial as stress may lead to
poor mental health resulting in a decreased quality of patient
care [14, 15].

Our study consequently firstly aimed to address a
broad scope of attitudes, stressors, and work outcomes
for EMS workers during the SARS-CoV-2 pandemic.
We aimed to characterize outcomes addressed in previ-
ous studies (e.g., feeling (in-)sufficiently prepared [5, 6],
being concerned about an own infection [5], or con-
cerned about a lack of PPE [6]), but also to characterize
novel stressors that have not been investigated so far,
such as one’s childcare situation, uncertainty about one’s
financial situation or uncertainty about contact persons
to get further information from. To the best of our
knowledge, no studies have yet longitudinally investi-
gated the development of stressors during a pandemic
either. The second aim of this study was therefore to de-
tect possible changes in attitudes and stressors during
the SARS-CoV-2 pandemic within a 5-week period. The
final aim of the study was to detect possible determi-
nants in order to identify subgroups at increased risk of
feeling burdened. Again, we aimed to include determi-
nants that have not been investigated in this context be-
fore but can nevertheless be assumed to be relevant such
as the need to care for underage children and the exact
level of prior paramedic training.

Methods

Study setting and population

In 2019, there were over 71,000 EMS workers in
Germany who mostly completed one of four training
programs: Simple tasks such as driving the ambulance
and assistance activities in patient care may be per-
formed after 320h of training (German profession:
“Rettungshelfer”). A more extended training of 520h
(Emergency Medical Technician, German profession
“Rettungssanititer”) allows performing simple assistance
activities and providing sole care of patients who are not
vitally endangered. The highest possible non-medical
training is completed after 3 years (Paramedic, German
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profession “Notfallsanititer”) and allows for acting on
sole responsibility. Formerly (up to 2014), only 2 years of
training were required to perform on sole responsibility
(profession “Rettungsassistent”) [16, 17]. All EMS
workers of legal age (18 and older) and from all over
Germany were eligible for inclusion to participate in our
study.

Study design

The German Association of Emergency Medical Service
(Deutscher Berufsverband Rettungsdienst e.V.) published
a 29-item online questionnaire on their social media
channels between April 9th and April 16th, 2020 (first
wave) and again between May 14th and May 21st (sec-
ond wave). Over 9500 members are affiliated with the
association across entire Germany. The questionnaire
nevertheless had the potential to reach all EMS workers
employed in Germany.

Key outcome measures
The study questionnaire consisted of three sections (see
Additional file 1 for the scope and wording of items):

1. The first section covered socio-demographic char-
acteristics, work-related characteristics, and ques-
tions on suspected or confirmed SARS-CoV-2 cases
among either family and friends, colleagues, or
oneself.

2. The second section included self-devised questions
on SARS-CoV-2-related attitudes, stressors, and work
outcomes (see Fig. 1 for scope and wording of items).

3. The third section contained questions on symptoms
of depression and anxiety as measured by the
validated 2-item measures of the Patient Health
Questionnaire (PHQ-2) and the Generalized Anx-
iety Disorder questionnaire (GAD-2), respectively.

Wording of items measuring SARS-CoV-2-related attitudes,
stressors, and work outcomes and percentage of agreement
among 1537 EMS workers in Germany at two timepoints and
in total. Fisher’s exact test *p < 0.05, **p < 0.01, **p < 0.001.

The questionnaire published in May (second wave)
furthermore included an item asking for whether partici-
pants had already participated in April. The develop-
ment of items for the second section was based on
published items measuring attitudes of medical staff dur-
ing past infectious disease outbreaks [18—20] and on re-
peated discussion with experts of the German
Association of EMS. These discussions covered the com-
prehensibility of questionnaire items for the target
group, the appropriate questionnaire length, and the
completeness of content. Experts of the association have
not only worked as EMS workers themselves for many
years but are in regular contact and exchange with EMS
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workers all over Germany through educational events,
phone calls and own previous surveys among members.
The answer options were provided using a four-point
Likert Scale ranging from “Do not agree at all” to
“Strongly agree”. The questionnaire was delivered using
UNIPARK software.

Data analysis

We ran descriptive analysis for all variables displaying
absolute numbers and percentages and Fisher’s exact
test to compare participants’ characteristics between the
first and second wave. Fisher’s exact test was also run to
determine any significant differences between preva-
lences of attitudes, stressors, and work outcomes of both
study waves (see Fig. 1, *p < 0.05, **p < 0.01, ***p < 0.001).
Including only data from the first study wave, we used a
priori designed logistic regression models to identify
possible associations between the items of questionnaire
section two with those of section one and three. Due to
the solely exploratory nature of this study no correction
for multiple testing was done.

The original 4-point answer scales of SARS-CoV-2 re-
lated attitudes, stressors and work outcomes were dichot-
omized into answer options 1 “agree” and 0 “disagree”.
Alternatively, ordinal regression analysis could have been
performed which does not require dichotomization of
scales and therefore prevents possible loss of information.
However, for reasons of comprehensibility and due to the
exploratory nature of our study, it seemed sufficient and
more relevant to know whether participants feel burdened
rather than the exact degree of burden. For PHQ-2 and
GAD-2, the established cut-off values of >3 were used to
classify participants into having depressive symptoms or a
symptoms of anxiety [21, 22]. We ran two models for
SARS-CoV-2 related attitudes and stressors: A first model
only included age and sex as independent variables, a sec-
ond, multivariable model contained all items from ques-
tionnaire section one and three. For SARS-CoV-2 related
work outcomes only age, sex and paramedic training were
included in the multivariable model. In sensitivity analysis,
we omitted depression and anxiety (questionnaire section
3) from the multivariable model to reduce the likelihood
that associations are due to negative affect. We ran further
sensitivity analysis by pooling data from both study waves
for logistic regression. Associations were reported as odds
ratios (ORs) with respective 95% confidence intervals (CI).
We ran all analysis using IBM SPSS Statistics 25.

Outcomes of investigation
Outcomes in terms of SARS-CoV-2 related attitudes
were:

1. I feel sufficiently prepared for dealing with SARS-
CoV-2 patients (agree/disagree).
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m Total w First wave (April 2020) m Second wave (May 2020)

SARS-CoV-2-related attitudes

1 The risk of contracting SARS-CoV-2 is higher for me than for a person of same age and
same sex from the general population.

2 | feel sufficiently prepared for dealing with SARS-CoV-2 patients.

3 My workload has increased due to the SARS-CoV-2 pandemic.

4 | can use materials for personal protection at my work so that | feel sufficiently protected
from contracting SARS-CoV-2.

SARS-CoV-2-related stressors

| am burdened by uncertainty about the temporal scope of the crisis.

| am burdened by uncertainty about how to act correctly during the crisis.

| am burdened by a feeling of not being able to let patients down during the crisis.

| am burdened by the care situation of my children.

| am burdened by uncertainty about my financial situation during the crisis.

10 | am burdened by uncertainty about contact persons during the crisis.

11 | am burdened with thoughts of a possible infection with SARS-CoV-2 during work hours.
12 | am burdened by the crisis-related shortfall of colleagues/staff at work.

LN Wn

SARS-CoV-2-related work outcomes

13 Due to the SARS-CoV-2 pandemic the care for patients with other diseases has been
suffering.

14 At my work all necessary materials for personal protection from SARS-CoV-2 are
sufficiently available for me.

Fig. 1 ltems measuring SARS-CoV-2-related attitudes, stressors, and work outcomes

2. The risk of contracting SARS-CoV-2 is higher for 4. 1 can use materials for personal protection at my
me than for a person of same age and sex from the work so that I feel sufficiently protected from
general population (agree/disagree). contracting SARS-CoV-2 (agree/disagree).

3. At my work all necessary materials for personal
protection from SARS-CoV-2 are sufficiently avail- The following SARS-CoV-2 related stressors were

able for me (agree/disagree). investigated:
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5. I am burdened with thoughts of a possible infection
with SARS-CoV-2 during work hours (agree/
disagree).

6. I am burdened by the crisis-related shortfall of col-
leagues/staff at work (agree/disagree).

7. 1am burdened by the care situation of my children
(agree/disagree).

8. I am burdened by uncertainty about how to act
correctly during the crisis (agree/disagree).

9. I am burdened by uncertainty about contact
persons during the crisis (agree/disagree).

10. I am burdened by uncertainty about my financial
situation during the crisis (agree/disagree).

11. I am burdened by uncertainty about the temporal
scope of the crisis (agree/disagree).

12. I am burdened by a feeling of not being able to let
patients down during the crisis (agree/disagree).

SARS-CoV-2 related work outcomes included:

13. My workload has increased due to the SARS-CoV-2
pandemic (agree/disagree).

14. Due to the SARS-CoV-2 pandemic the care for pa-
tients with other diseases has been suffering (agree/
disagree).

Results

Descriptive analysis

A total of 1675 EMS workers participated in the study.
After removal of persons with missing data (n=8) and
those who reported participation in both waves (n = 130,
removed due to a too small sample size for separate ana-
lysis), the final study sample comprised 1537 participants
who had either participated in the first (z = 1124) or the
second study wave (n =413) (two independent samples).
The characteristics of the study sample are displayed in
Table 1. Median participant age was 32 years (interquar-
tile range 28-37) and 83.1% of participants were male.
As much as 15.3% of workers screened positive for de-
pressive symptoms and 16.1% for symptoms of anxiety.
Significant differences of participant characteristics be-
tween the first and second wave were found only for
suspected or confirmed SARS-CoV-2 cases among col-
leagues with slightly less cases in the second wave (p =
0.01).

As shown in Fig. 1, the majority of participants in both
waves agreed that their personal risk of SARS-CoV-2
contraction was higher compared to the general popula-
tion (87.0% first wave, 78.9% second wave). Major
stressors were uncertainty about the temporal scope of
the pandemic (82.0% first wave, 80.9% second wave) and
one’s childcare situation (60.4% first wave, 69.3% second
wave). Almost three quarters of EMS workers (69.9%
first wave, 79.7% second wave) felt sufficiently prepared
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for the pandemic and only 18.8% (first wave) and 13.3%
(second wave) felt burdened by their financial situation.
The level of all stressors decreased from the first to sec-
ond wave except for uncertainty about one’s childcare
situation which increased. Pandemic-related attitudes
implying preparedness became more positive between
the two study points, that are, feeing prepared for deal-
ing with SARS-CoV-2 patients, reporting sufficient PPE
availability for personal use, and feeling sufficiently pro-
tected by PPE. Most of the observed changes were statis-
tically significant (see Fig. 1).

Logistic regression results

SARS-CoV-2 related attitudes

Logistic regression results for pandemic-related attitudes
are displayed in Table 2. Male EMS workers were more
likely to feel sufficiently prepared compared to non-male
workers. EMS workers with intermediate education were
more likely to report an increased pandemic-related
workload and those with the highest education felt sig-
nificantly more prepared than workers with lower educa-
tion. The level of paramedic training also showed
significant associations with an increase in workload: the
group of workers with 520 h of training reported a sig-
nificantly higher workload. Good self-rated health was
significantly associated with a feeling of being sufficiently
protected by available PPE and a feeling of being sulfti-
ciently prepared for dealing with SARS-CoV-2 patients.
EMS workers who reported suspected or confirmed
cases of SARS-CoV-2 among their colleagues were less
likely to feel protected by PPE and to feel prepared for
SARS-CoV-2. Participants classified as having depressive
symptoms were less likely to feel prepared for SARS-
CoV-2 and less likely to feel protected by PPE. Sus-
pected or confirmed SARS-CoV-2 cases among col-
leagues were associated with reporting higher perceived
odds of contraction and an increased workload. Partici-
pants with symptoms of anxiety significantly more fre-
quently reported an increase in workload.

SARS-CoV-2 related stressors

Regression results for pandemic-related stressors are dis-
played in Tables 3 and 4. Male EMS workers were less
likely to feel uncertain about correct behavior and less
likely to feel burdened by their childcare situation.
Thoughts about SARS-CoV-2 contraction at the work-
place were less common among EMS workers with
higher education than among those with lower educa-
tion. Compared to the group with the longest paramedic
training (i.e. 3 years), both groups with lower training re-
ported an increased uncertainty about their financial
situation. Increased odds of feeling burdened by a short-
fall of colleagues were found for EMS workers with sus-
pected or confirmed cases among colleagues, those of
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Table 1 Socio-demographic characteristics of n= 1537 study participants
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Characteristics Total First wave Second wave (n =413) p-value
(n =1537) (n=1124)
n (%) n (%) n (%)

Sex 0.15
Male 1278 (83.1) 924 (82.2) 354 (85.7)
Female 257 (16.7) 199 (17.7) 58 (14.0)
Non-binary* 2(0.0) 1(0.1) 1(0.2)

Age, median (interquartile range) 32 (28-37) 32 (28-37) 32 (27-37) 0.77
18-28 546 (35.5) 394 (35.1) 152 (36.8)
29-37 503 (32.7) 373 (332 130 (31.5)
38 and older 488 (31.8) 357 (31.8) 131 (31.7)

Permanent Partner 0.64
Yes 1158 (75.3) 843 (75.0) 315 (76.3)
No 379 (24.7) 281 (25.0) 98 (23.7)

Children under care in same household 0.95
Yes 427 (27.8) 313 (27.8) 114 (27.6)
No 1110 (72.2) 811 (72.2) 299 (724)

Highest level of education 0.82
Low' 81 (5.3) 56 (5.0) 25 (6.1)
Intermediate” 618 (40.2) 455 (40.5) 163 (39.5)
High3 831 (54.1) 608 (54.1) 223 (54.0)
Other 7 (0.5) 5(04) 2(05)

Highest level of paramedic training 0.83
520 h training® 311 (20.2) 226 (20.1) 85 (20.6)
2 years training® 143 (9.3) 109 (9.7) 34 (8.2)
3 years training® 1065 (69.3) 776 (69.0) 289 (70.0)
Other 18 (1.2) 13(1.2) 5(.2)

Self-rated health 0.50
Very good 459 (29.9) 329 (29.3) 130 (31.5)
Good 948 (61.7) 704 (62.6) 244 (59.1)
Moderate 125 (8.1) 88 (7.8) 37 (9.0)
Bad 5(03) 3(03) 2(05)
Very bad 0 (0.0) 0 (0.0) 0 (0.0

Suspected or confirmed SARS-CoV-2 cases among friends and family 037
Yes 284 (18.5) 214 (19.0) 70 (16.9)
No 1253 (81.5) 910 (81.0) 343 (83.1)

Suspected or confirmed SARS-CoV-2 cases among colleagues 0.01**
Yes 842 (54.8) 638 (56.8) 204 (494)
No 695 (45.2) 486 (43.2) 209 (50.6)

Own previous infection with SARS-CoV-2 0.80
Yes 19 (1.2) 15(1.3) 4(1.0)
No 1518 (98.8) 1109 (98.7) 409 (99.0)

': Low: secondary modern school qualification (‘Haupt—/Volksschulabschluss’); % Intermediate: secondary school level | certificate (‘Mittlere Reife’); *: High: general
qualification for university entrance (‘Abitur’) or entrance qualification limited to universities of applied sciences (‘Fachhochschulreife’); *: German profession
‘Rettungssanititer’; °: German profession ‘Rettungsassistent’; <: German profession ‘Notfallsanitater’; * refers to the third German sex “divers” (introduced by law);

**Fisher’s Exact Test p < 0.05
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Table 2 Multivariable logistic regression results for SARS-CoV-2-related attitudes among emergency medical services workers

(n=1124)
SARS-CoV-2 related attitudes
Higher perceived risk of Feeling of sufficient protection Feeling sufficiently Increased workload due to
contraction from infection prepared pandemic
OR (95% CI) OR (95% Cl) OR (95% Cl) OR (95% CI)
Sex

Male (vs. other)
Age
29-37 (vs. 18-28)

38 and older
(vs. 18-28)

Permanent Partner

Yes (vs. no)

143 (0.92-2.23)

0.93 (0.58-149)
0.86 (0.52-141)

0.87 (0.56-1.35)

Children under care in same household

Yes (vs. no)

1.22 (0.78-1.91)

Highest level of education

Intermediate?
(vs. low")

High? (vs. low")

0.80 (0.35-1.79)

1.11 (049-2.51)

Highest level of paramedic training

520 h training®
(vs. 3 years®)

2 years trainingb
(vs. 3 years)

Self-rated health
Good (vs. bad)

0.89 (0.56-142)

0.60 (0.35-1.03)

0.62 (0.28-1.40)

SARS-CoV-2 cases among friends and family

Yes (vs. no)

0.83 (0.53-1.31)

SARS-CoV-2 cases among colleagues

Yes (vs. no)
Depression

Yes (vs. no)
Anxiety Disorder

Yes (vs. no)

1.63 (1.13-2.33)

1.18 (0.64-2.15)

1.84 (0.99-344)

1.27 (0.91-1.78)

0.82 (0.59-1.14)
0.98 (0.69-1.40)

0.82 (0.60-1.12)

0.65 (0.48-0.89)

1.19 (068-2.11)

1.17 (0.66-2.06)

0.81 (0.58-1.13)

0.75 (049-1.14)

1.83 (1.16-2.90)

1.11 (0.81-1.54)

0.69 (0.53-0.89)

0.51 (0.35-0.75)

0.73 (0.51-1.04)

1.72 (1.22-2.42)

1.01 (0.72-147)
1.27 (0.87-1.87)

0.81 (0.58-1.12)

0.83 (0.56-1.16)

147 (0.82-2.64)

1.97 (1.09-3.54)

092 (065-1.32)

0.89 (0.56-1.39)

1.85 (1.17-2.94)

0.82 (0.59-1.14)

0.62 (0.47-0.82)

0.52 (0.35-0.77)

0.73 (0.50-1.06)

0.90 (0.65-1.27)

1.25 (0.89-1.75)
1.34 (0.94-1.92)

1.34 (0.97-1.83)

0.95 (0.69-1.29)

1.95 (1.06-3.59)

1.56 (0.84-2.87)

1.69 (1.21-2.35)

1.08 (0.70-1.68)

0.83 (0.53-1.32)

0.98 (0.71-1.36)

1.63 (1.25-2.11)

1.20 (0.81-1.76)

2.46 (1.71-3.43)

Statistically significant findings highlighted with bold letters; OR Odds ratio, CI Confidence interval; : Low: secondary modern school qualification (‘Haupt
—Nolksschulabschluss’); % Intermediate: secondary school level | certificate (‘Mittlere Reife’); *: High: general qualification for university entrance (‘Abitur’) or
entrance qualification limited to universities of applied sciences (‘Fachhochschulreife’); ® German profession ‘Rettungssanititer’; : German profession

‘Rettungsassistent’; : German profession ‘Notfallsanitater’

older age, with depressive symptoms, and anxiety symp-
toms. In contrast, those caring for children were less
burdened by a shortfall of colleagues. Participants suffer-
ing from symptoms of anxiety significantly more fre-
quently reported to be burdened by thoughts about
SARS-CoV-2 contraction at the workplace, uncertainty
about how to act correctly and uncertainty about contact
persons. Participants with children under care living in
the same household were more likely to feel uncertain
about how to act correctly, uncertain about contact per-
sons and uncertain about the temporal scope of the
pandemic.

SARS-CoV-2 related work outcomes

Participants in the oldest age group showed reduced
odds of believing that care for patients with other dis-
eases has been suffering (0.72 [0.53-0.98], see Add-
itional file 2). EMS workers with only 520 h of training
were less likely to report that sufficient amounts of PPE
were available for them to use (0.66 [0.48-0.90]) (see
Additional file 2).

Sensitivity analysis
After removal of depressive symptoms and symptoms of
anxiety from the multivariable models, the effect
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Table 3 Multivariable logistic regression results for SARS-CoV-2-related stressors among emergency medical services workers

(n=1124)
SARS-CoV-2 related stressors
Thoughts about contraction at Shortfall of Childcare Not being able to let patients
workplace colleagues situation* down
OR (95% CI) OR (95% Cl) OR (95% Cl) OR (95% Cl)
Sex

Male (vs. other) 0.74 (0.53-1.04)
Age
29-37 (vs. 18-28)

38 and older (vs. 18-28)

1.08 (0.77-1.50)
1.04 (0.73-147)
Permanent Partner
Yes (vs. no) 1.19 (0.88-1.62)
Children under care in same household
Yes (vs. no) 1.19 (0.87-1.63)
Highest level of education
041 (0.22-0.77)

0.37 (0.20-0.69)

Intermediate? (vs. low")
High? (vs. low")
Highest level of paramedic training

520 h training® 1.09 (0.79-152)
(vs.3 years®)

2 years training® 0.91 (0.59-1.40)

(vs.3 years®)
Self-rated health

Good (vs. bad) 0.71(043-1.17)
SARS-CoV-2 cases among friends and family

Yes (vs. no) 0.96 (0.70-1.33)

SARS-CoV-2 cases among colleagues

Yes (vs. no) 1.52 (1.18-1.96)
Depression
Yes (vs. no) 1.52 (1.00-2.31)

Anxiety Disorder

Yes (vs. no) 400 (2.60-6.16)

0.84 (0.60-1.18)

1.37 (0.98-1.93)
1.74 (1.22-2.49)

143 (1.04-1.97)

0.71 (0.52-0.98) -

0.82 (0.53-1.29)

0.65 (041-1.04)

1.27 (0.92-1.75)

1.84 (141-2.39)

1.78 (1.21-2.64)

262 (1.81-3.79)

0.37 (0.14-0.95) 0.80 (0.57-1.10)

261 (0.82-8.35)
3.03 (0.96-9.57)

1.00 (0.72-1.38)
0.93 (066-1.31)
1.90 (0.54-6.65) 1.26 (0.94-1.71)

1.06 (0.78-1.44)

1.00 (0.56-1.81) 0.54 (0.16-1.78) 0.93 (0.53-1.63)
0.88 (049-1.57) 0.51(0.15-1.67) 0.81 (046-142)
0.97 (0.69-1.37) 0.92 (042-2.01) 147 (1.06-2.03)

1.11 (0.48-2.57) 0.82 (0.54-1.26)

0.50 (0.21-1.19) 0.63 (0.39-1.01)

0.96 (0.52-1.78) 1.22 (0.89-1.67)
1.64 (1.00-2.70) 1.38 (1.08-1.78)
0.87 (0.39-1.94) 1.55 (1.05-2.28)

2.34 (1.09-5.00) 1.95 (1.35-2.82)

“only for n =313 EMS workers with children under care in their household; Significant findings highlighted with bold letters; OR Odds ratio, CI Confidence interval;
': Low: secondary modern school qualification (‘Haupt—/Volksschulabschluss’); % Intermediate: secondary school level | certificate (‘Mittlere Reife’); *: High: general
qualification for university entrance (‘Abitur’) or entrance qualification limited to universities of applied sciences (‘Fachhochschulreife’); *: German profession
‘Rettungssanitater’; : German profession ‘Rettungsassistent’; <: German profession ‘Notfallsanitéter’

estimates changed only marginally (see Additional file 3).
Pooling of data from both study waves for logistic re-
gression yielded similar estimates (see Additional file 4).

Discussion

To our knowledge, our study is the first to investigate at-
titudes and stressors related to the SARS-CoV-2 pan-
demic among EMS workers in Germany and the first
study worldwide to examine stressors among this profes-
sional group at two separate time points during an infec-
tious disease pandemic. We found moderate degrees of
uncertainty during the peak of the pandemic in April
2020 (first wave) and found lower prevalences of

pandemic-related stressors later in May 2020 (second
wave). Most EMS workers agreed that their individual
risk of SARS-CoV-2 contraction was higher compared to
the general population. This is in accordance with stud-
ies among healthcare staff during previous infectious dis-
ease outbreaks [23-25]. The most common stressor
among EMS workers in our study was uncertainty about
the temporal scope of the pandemic which complies
with Lee et al. (2005) who investigated stressors of Tai-
wanese nurses caring for SARS patients during the out-
break in 2003 [26]. Other stressors in our study were
reported in moderate frequency and some, such as wor-
ries about financial matters and one’s workload, were
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Table 4 Multivariable logistic regression results for SARS-CoV-2-related stressors among emergency medical services workers

(n=1124)
SARS-CoV-2 related stressors
Uncertainty about acting Uncertainty about contact  Uncertainty about financial  Uncertainty about
correctly persons situation temporal scope
OR (95% Cl) OR (95% CI) OR (95% Cl) OR (95% Cl)

Sex

Male (vs. other) 0.56 (0.39-0.79)

0.72 (0.52-1.00)

Age
29-37 (vs. 18-28) 0.88 (0.63-1.23) 0.89 (0.64-1.23)
38 and older 0.74 (0.52-1.04) 0.88 (0.62-1.25)
(vs. 18-28)

Permanent Partner

Yes (vs. no) 0.81 (0.60-1.10) 1.08 (0.80-1.46)

Children under care in same household
Yes (vs. no) 1.60 (1.17-2.19) 1.54 (1.13-2.10)
Highest level of education

Intermediate? 0.74 (041-1.32)

(vs. low")

0.85 (0:48-1.50)

High? (vs. low") 064 (0.35-1.15) 0.73 (041-1.28)

Highest level of paramedic training

520 h training® 1.04 (0.75-1.44)
(vs. 3 years®)

1.02 (0.74-1.42)

2years training®  1.22 (0.79-1.89)

(vs. 3 years)
Self-rated health
Good (vs. bad)

1.19 (0.78-1.83)

093 (0.57-1.51) 0.83 (0.52-1.32)
SARS-CoV-2 cases among friends and family
1.28 (0.93-1.78)

Yes (vs. no) 1.68 (1.23-2.31)

SARS-CoV-2 cases among colleagues

Yes (vs. no) 1.26 (0.98-1.63) 1.18 (0.92-152)
Depression
Yes (vs. no) 243 (157-3.75) 2.28 (1.54-3.36)

Anxiety Disorder

Yes (vs. no) 2.50 (1.66-3.76) 1.67 (1.16-2.40)

1.05 (0.69-1.61) 0.81 (0.53-1.26)
1.03 (067-1.59) 0.66 (0.44-1.00)
1.06 (0.67-1.67) 0.72 (047-1.12)
1.25 (0.84-1.86) 0.92 (0.63-1.34)
1.06 (0.72-1.57) 1.73 (1.16-2.60)

0.85 (045-1.60) 0.69 (0.31-1.55)

0.53 (0.28-1.00) 0.60 (0.27-1.33)

266 (1.79-3.94) 0.96 (0.63-1.45)

1.92 (1.15-3.20) 1.00 (0.5971.71)

0.68 (041-1.16) 0.72 (0.36-1.44)

1.06 (0.71-1.58) 0.83 (0.56-1.24)
1.07 (0.77-1.49) 1.11 (0.80-1.51)
1.58 (1.02-2.45) 2.09 (1.10-4.01)

265 (1.77-3.98) 279 (147-5.29)

Significant findings highlighted with bold letters; OR Odds ratio, C/ Confidence interval; ': Low: secondary modern school qualification (‘Haupt
—Nolksschulabschluss’); % Intermediate: secondary school level | certificate (‘Mittlere Reife’); *: High: general qualification for university entrance (‘Abitur’) or
entrance qualification limited to universities of applied sciences (‘Fachhochschulreife’); ® German profession ‘Rettungssanititer’; : German profession

‘Rettungsassistent’; : German profession ‘Notfallsanitater’

reported to a rather limited extent. These findings differ
from those reported by e.g., Vinck et al. (2011) who in-
vestigated public health workers in the Netherlands dur-
ing the HIN1 pandemic in 2009 and found most of
them to report an increase in workload [27]. The preva-
lences of depression and anxiety among our study sam-
ple are lower than those observed among anesthetist-
intensivists in Italy during the COVID-19 pandemic
[28], but are higher than those of Chinese frontline
workers [29]. Differences in these prevalences could
stem from different tools used to measure depression
and anxiety symptoms among the three studies. Tan

et al. (2020) argue that frontline staff might receive spe-
cial psychological support and therefore suffer less from
depression and anxiety [29]. Furthermore, the sample
sizes of the three studies strongly differed, which implies
varying precision related to the quantification of depres-
sion prevalences. Differing precision could in turn con-
tribute to seemingly inconsistent estimations. Overall,
our results indicate that EMS workers are less affected
by existential fears and rather worry about their personal
infection risk.

Although only one month had passed between the two
study waves, first tendencies towards a possible
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psychological adaption to the pandemic situation could
be observed. Agreement to items such as preparedness,
availability of PPE and feeling of sufficient protection
from PPE increased by over 10% points between both
waves. These observations are paralleled by a decrease in
most pandemic-related stressors. The only stressor that
increased between both waves was the feeling of being
burdened by one’s childcare situation. While it may have
been possible for parents to compensate for the loss of
childcare facilities in the short term, this may have be-
come more and more challenging over time. Possibly,
this is because the longer children stay at home, the
greater the burden on parents becomes.

Investigation of determinants

Except for comparison of our findings with the available
evidence, we discussed logistic regression results thor-
oughly with experts from the German Association of
EMS in order to also provide explanations of significant
associations based on practical experience. This ap-
proach was chosen as only limited literature on stressors
among EMS workers during a pandemic exists and the
approach of this study was solely exploratory. Results in-
dicated that older EMS workers felt more burdened by a
pandemic-related shortfall of colleagues than younger
colleagues. A shortfall of colleagues implies additional
shifts for the remaining work force. Whereas younger
EMS staff may be able to handle additional shifts (in-
cluding night shifts) very well and can be attracted by
additional payments, this might not hold true for older
EMS workers. Additional shifts likely become more
strenuous with increasing age and money might no lon-
ger serve as adequate incentive for older workers.

Reports of SARS-CoV-2 cases among colleagues were
associated with a higher perceived risk of virus contrac-
tion, an increased perceived workload, increased
thoughts about contraction at the workplace and feeling
burdened by a shortfall of colleagues. EMS workers who
have observed SARS-CoV-2 cases among their col-
leagues might feel more susceptible to contracting a
SARS-CoV-2 infection due to close co-working with po-
tentially infected colleagues or because they have seen
how easily one may be infected. The increase in work-
load presumably stems from a lack of staff that leads to
additional shifts for all remaining staff.

EMS workers with 520 h of training reported a higher
workload and less availability of PPE compared to
workers with highest EMS training. This may be ex-
plained as follows: in Germany, different ambulance
types perform different services. Emergency medical
technicians with 520 h training commonly man the type
of ambulance that offers patient transports whereas
paramedics with highest training usually man ambu-
lances for rescue services. During the SARS-CoV-2
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pandemic, rescue service utilization has dropped [30]
but patient transports have increased (according to ex-
perts of the German Association of Emergency Medical
Service). This may explain the increased workload and
shortage in PPE for EMS workers with 520 h of training.
This finding is consistent with observations from the
SARS outbreak in 2004 when Ko et al. (2004) found
non-SARS related ambulance activities to decrease in
Taiwan [31].

Strengths and limitations

Our study captured attitudes and stressors during the
early peak of the SARS-CoV-2 pandemic in Spring 2020
and therefore with minimal potential for recall bias. We
conducted two independent surveys within five weeks
and were therefore able to capture short-term changes
in the perception of the pandemic. The comparison of
participant characteristics between the first and second
wave revealed no significant differences, indicating that
our sample provided a good representation of members
and followers of the German Association of EMS. None-
theless, several limitations to our study must be dis-
cussed. Firstly, no exact response rate could be
calculated due to the online distribution of the question-
naire. Secondly, compared to the official numbers of the
federal employment agency, fewer female EMS workers
took part in our study (16.7% vs. 27.0%) and the age
group of 25-54 years was overrepresented in the study
(80.4% vs. 65.70%) [17]. Younger employees might not
be as likely to follow the activities of the German Associ-
ation of EMS. The online distribution of the survey may
have not reached older employees that do not engage in
online activities. A third limitation is that our survey is
not able to detect regional differences in Germany as dif-
ferent legislations and circumstances apply in each fed-
eral state. In some states rescue service tasks are taken
over mainly by a professional fire brigade, whereas in
other states also voluntary helpers perform rescue ser-
vice tasks. These differences may affect working condi-
tions, headcounts, and commitment and consequently
also affect perceived attitudes and stressors during the
SARS-CoV-2 pandemic. Due to the study’s cross-
sectional design no causal relationships but only associa-
tions can be reported which is a further limitation. Fi-
nally, we used a self-devised questionnaire with
unknown psychometric properties as no validated items
on pandemic-related attitudes and stressors of medical
staff were available. However, validity was increased due
to the close discussion with experts of the field regarding
comprehensibility and completeness of items. These ex-
perts have not only worked as EMS workers themselves
but are in daily contact with thousands of EMS workers
following the German Association of EMS.
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Recommendations based on the study findings

Our study findings suggest that EMS workers in
Germany feel burdened by their childcare situation.
Therefore, political decision-making processes should
consider this point to a greater extent and childcare op-
portunities for healthcare staff should be guaranteed.
Secondly, as most EMS workers rather feel burdened by
the risk of an own infection than by existential fears, suf-
ficient PPE supplies have to be held in stock in cases of
future infectious disease outbreaks. Although we found
moderate levels of agreement to different types of
stressors, future training opportunities should be pro-
vided to all EMS workers to prepare in the best possible
way for a pandemic situation. In the past, the important
role of the employer has been highlighted [6, 9] and
intervention programs among EMS workers have shown
to be able to not only increase knowledge, but also be-
havioral intentions regarding use of PPE and willingness
to work during a pandemic situation [27, 28]. Longitu-
dinal studies are needed for the identification of causal
predictors of attitudes and stressors among EMS
workers during the SARS-CoV-2 pandemic. Future stud-
ies may also shed light on the implications of pandemic-
related stressors on quality of patient care.

Conclusions

In summary, this is the first study to provide in-depth
data on attitudes, stressors and work-outcomes among
EMS workers during the SARS-CoV-2 outbreak. We
found moderate agreement to different stressors indicat-
ing that employees do not suffer from existential fears
but are rather worried about their own risk of infection.
We found all stressors but the childcare situation to de-
crease between both study waves indicating an adaption
to the circumstances within a 5-week period. Finally, we
identified subgroups at special risk to be burdened by
the pandemic such as older employees, those with
SARS-CoV-2 cases among their colleagues, and those
with 520 h of training.
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