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ABSTRACT

Background: Emergency call-takers and dispatchers (ECDs) field emergency calls and dis-
patch the appropriate emergency services. Exposure to the callers’ traumatic experiences
can lead to psychological stress and even to secondary traumatic stress (STS). In addition,
previous studies suggest that ECDs may also suffer from posttraumatic stress disorder
(PTSD), depression and anxiety disorders.

Objectives: To investigate the prevalence of STS and to screen for PTSD, depression and
anxiety disorders in ECDs. We further aimed to identify sociodemographic variables and
attachment styles as possible risk factors for higher STS symptom load in ECDs.

Methods: STS and PTSD regarding lifetime traumatic events, as well as depression and
anxiety disorders, were investigated in N = 71 ECDs. Multiple regression analysis was
performed to identify possible risk factors for higher STS symptom load.

Results: The analysis determined a prevalence of 8.5% for moderate STS and 2.8% for severe
STS. A total of 11.3% of the ECDs screened positive for PTSD, 15.5% for depression and 7.0%
for anxiety disorders. A higher number of children and the absence of a secure attachment
style were identified to be significantly associated with higher STS symptom load.
Conclusions: STS resulting from exposure to traumatic emergency caller content is
a common phenomenon among ECDs. Specific sociodemographic variables and the attach-
ment style are significant risk factors of STS symptom load. ECDs should receive regular
psychoeducational interventions and supervision to identify and mitigate mental distress at
an early stage.

Prevalencia y factores de riesgo de estrés traumatico secundario en
operadores de llamadas de emergencia y despachadores - un estudio
transversal

Antecedentes: Los Operadores y Despachadores de Llamadas de Emergencia (ECD, en su
sigla en inglés) reciben llamadas de emergencia y despachan los servicios de emergencia
apropiados. La exposicién a las experiencias traumaticas de las personas que llaman puede
conducir a estrés psicolégico e incluso a estrés traumdtico secundario (ETS). Ademas,
estudios previos sugieren que los ECD pueden también sufrir de trastorno de estrés
postraumatico (TEPT), depresion y trastornos de ansiedad.

Objetivos: Investigar la prevalencia de ETS y detectar TEPT, depresidn y trastornos ansiosos
en los ECD. Ademas, buscamos identificar las variables sociodemogréficas y estilos de apego
como posibles factores de riesgo para carga sintomética de ETS mas alta en los ECD.
Método: Se investigd los ETS y el TEPT relacionados a eventos traumaticos a lo largo de la
vida, asi como depresion y trastornos de ansiedad en N = 71 ECD. Se condujo andlisis de
regresion multiple para identificar posibles factores de riesgo para carga sintomética de
ETS mas alta.

Resultados: El analisis determiné una prevalencia del 8.5% para ETS moderado y de 2.8%
para ETS grave. Un total de 11.3% de los ECD dieron positivo para TEPT, 15.5% para
depresion y 7.0% para trastornos de ansiedad. Se identific6 que un mayor nimero de
hijos y la ausencia de un estilo de apego seguro estan significativamente asociados con
una mayor carga sintomatica de ETS.

Conclusiones: Variables sociodemogréficas especificas y el estilo de apego son factores de
riesgo significativos de la carga sintomatica de ETS. Los ECD deberian recibir intervenciones
y supervision psicoeducativas periddicas para identificar y mitigar el estrés mental en una
etapa temprana.
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1. Introduction

Emergency service personnel are often confronted with
distressing rescue situations in which callers require
immediate medical attention. The spectrum of possible
emergencies ranges from serious injuries, life-
threatening illnesses and resuscitation scenarios. The
exposure to such severe situations, sometimes including
the death of an individual, can have a traumatizing effect
on emergency workers which can cause them to develop
symptoms of posttraumatic stress (Kessler et al., 2017;
Kirby, Shakespeare-Finch, & Palk, 2011). Compared to
the prevalence of 1.1-2.9% for posttraumatic stress dis-
order (PTSD) in the general European population
(Wittchen et al., 2011), Berger et al. found a prevalence
of 14.6% for PTSD in ambulance personnel (Berger et al.,
2012). However, within the ‘chain of survival’ of prehos-
pital emergency care, which describes the different steps
from activating emergency medical services to early basic
life support and advanced life support (Cummins, 1993;
Nolan, Soar, & Eikeland, 2006), some individuals are less
exposed to the initial emergency situation than others.
For example, while injuries and death at the accident
scene expose emergency paramedics to direct sensory
impressions, emergency call-takers and dispatchers
(ECDs) located in an emergency control centre only
learn about the emergency situation or the course of
the accident via telephone, hence, indirectly.
Nevertheless, by becoming an auditory witness, they
may also be emotionally affected by the respective inci-
dent (Adams, Shakespeare-Finch, & Armstrong, 2015).
The function of ECDs consists in accepting emer-
gency calls, dispatching available rescue vehicles and
guiding the caller through first aid procedures using
standardized protocols (Dunford, 2002; Stipulante et al.,
2014; Stratton, 1992). In this context, ECDs must rapidly
identify specific symptom constellations by gathering
critical information and effectively conveying appropri-
ate first aid instructions. Difficulties in communication
(e.g. Meischke, Chavez, Bradley, Rea, & Eisenberg, 2010)
and the provision of only little information by the caller
can result in high psychological burden in the ECD,

whose initial triage and evaluation of the described emer-
gency situation may have existential consequences for
the individual in need (Forslund, Kihlgren, & Kihlgren,
2004). Previous studies have demonstrated that long-
term exposure to organizational or structural
job-related stressors may result in job burnout, which
develops gradually and is most frequently characterized
by symptoms of exhaustion and energy depletion (Lee,
Lim, Yang, & Lee, 2011; Maslach, Schaufeli, & Leiter,
2001; Shirom & Melamed, 2006). Furthermore, different
conceptualizations have described the negative conse-
quences of being professionally exposed to traumatic
narratives of individuals suffering from psychological
traumatization or PTSD (Cieslak et al., 2014). In this
context, Figley (1995) developed the concept of second-
ary traumatic stress (STS), which enfolds the established
PTSD symptomatology of intrusions, avoidance, and
hyperarousal (Bride, Robinson, Yegidis, & Figley, 2004;
Figley, 1995); however, in contrast to PTSD, STS symp-
toms occur after indirect exposure to traumatic material,
for example, by listening to the graphic descriptions of
a traumatized individual. Within a ‘trauma transmission
model’, Figley hypothesized that empathic engagement
with another person s traumatic narrative may play a key
role in the onset of STS symptoms (Figley, 1995;
MacRitchie & Leibowitz, 2010). STS has to be distin-
guished from the concept of vicarious traumatization
(VT), which mainly refers to changes of an individual’s
cognitive schemas of self, of others, and of the world in
general as well as to a disruption in the basic needs for
safety, trust, esteem, intimacy, and control as a sequela of
close contact to psychologically traumatized individuals
(Baird & Kracen, 2006; McCann & Pearlman, 1990;
Pearlman & Mac Ian, 1995). In addition, STS must be
differentiated from the concept of compassion fatigue
(Figley, 2013). The phenomenon of compassion fatigue
can be defined as a limited empathic capacity as well as
emotional and physical exhaustion due to chronic
empathic engagement with traumatizing experiences of
other individuals (Adams, Boscarino, & Figley, 2006;
Sodeke-Gregson, Holttum, & Billings, 2013).



However, the present study focused on STS in ECDs,
which may be a possible consequence of indirect expo-
sure to traumatic experiences of an emergency caller. The
phenomenon of STS has already been investigated for
various professional groups, e.g. interpreters for refugees
(Kindermann et al., 2017), trauma therapists (Hesse,
2002; Pearlman & Mac Ian, 1995; Rzeszutek, Partyka, &
Golab, 2015), social workers (Lee, Gottfried, & Bride,
2018), combat veterans’ spouses (Waysman,
Mikulincer, Solomon, & Weisenberg, 1993) and first
responders (Greinacher, Derezza-Greeven, Herzog, &
Nikendei, 2019). Furthermore, previous studies have
suggested that ECDs are at risk of developing STS in
consequence of their exposure to the graphic description
of emergency situations during emergency calls (Miller,
1995; Shakespeare-Finch, Rees, & Armstrong, 2015).
However, to the best of our knowledge, quantitative
data on STS in ECDs are not yet available. In summary,
ECDs may be exposed to different work-related stressors
during their emergency service work, which may result
in different psychological sequelae. Therefore, the first
aim of the study was to investigate the prevalence of STS
and to screen for PTSD, depression and anxiety disorders
in ECDs. Although symptomatology of PTSD and STS is
identical, the disorders differ in their type of exposure.
While STS results from indirect exposure, PTSD requires
direct sensory exposure to traumatic experiences.

Secondly, we aimed to identify sociodemographic
variables and attachment styles as possible risk factors
of higher STS symptom load in ECDs. Several studies
have already identified different predictors of STS, such
as a personal history of trauma and previous mental
health status (Ensel & Lin, 2000; Ghahramanlou &
Brodbeck, 2000; Lerias & Byrne, 2003; Marmar, Weiss,
Metzler, & Delucchi, 1996; Osofsky, Putnam, &
Lederman, 2008; Van der Kolk, McFarlane, & Weisath,
1996; Zimering, Munroe, & Gulliver, 2003). In regard to
the latter, it was demonstrated that especially a history of
anxiety or depression can be associated with a higher
symptom load after being indirectly exposed to traumatic
material (Ensel & Lin, 2000; Orbach, Lamb, Sternberg,
Williams, & Dawud-Noursi, 2001; Van der Kolk et al.,
1996). In the occupational group of trauma therapists,
a higher number of traumatized patients, low experience
in trauma therapy, and high degrees of emotional reac-
tivity were shown to be associated with higher rates of
STS, while participating in clinical supervision, the avail-
ability of self-care techniques, and high degrees of sen-
sory reactivity were associated with lower rates of STS
(Chrestman, 1995; Creamer & Liddle, 2005; Figley, 2013;
Rzeszutek et al., 2015). Furthermore, sociodemographic
variables, such as younger age, female gender, lower
educational achievement, as well as lack of social and
familial support were found to predict higher STS symp-
tom burden in various occupational groups (Adams,
Matto, & Harrington, 2001; Baum, 2016; Choi, 2011;
De Jong, van Sonderen, & Emmelkamp, 1999; Ensel &
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Lin, 2000; Lerias & Byrne, 2003; Rzeszutek et al., 2015;
Zimering et al., 2003). Eventually, preliminary evidence
suggests that a secure attachment style may also be
a protective factor against STS (Denkinger et al., 2018;
Kindermann et al, 2017; Lahav, Kanat-Maymon, &
Solomon, 2016). This seemingly protective effect of
a secure attachment has previously been demonstrated
for the development of PTSD (Dieperink, Leskela,
Thuras, & Engdahl, 2001; O’Connor & Elklit, 2008;
Woodhouse, Ayers, & Field, 2015). According to attach-
ment theory, the early relationships to caregivers result in
internal representations or ‘working models’ (Bowlby,
1973, 1982), which subsequently are prototypes for later
social interactions (Griffin & Bartholomew, 1994). In this
context, the attachment style of an individual can be
categorically characterized as secure, preoccupied, fear-
ful-avoidant or dismissive-avoidant; the last three attach-
ment styles are commonly summarized under the
umbrella term of insecure attachment (Bartholomew &
Horowitz, 1991). Several studies have identified an asso-
ciation between specific attachment style and the vulner-
ability to mental health disorders (Bifulco, Moran, Ball, &
Bernazzani, 2002; Dozier, Stovall-McClough, & Albus,
2008; Murphy & Bates, 1997; Rosenstein & Horowitz,
1996).

1.1. The present study

The prevalence and possible risk factors of STS have
already been investigated in different occupational
groups. Although a few studies suggested a risk of STS
in ECDs due to being confronted with traumatic descrip-
tions during emergency calls, so far there have been no
studies to provide quantitative data in terms of the pre-
valence of STS and general psychological burden in
ECDs. In the present study, we, therefore, aimed to
investigate the prevalence of STS and to screen for
PTSD, depression and anxiety disorders in ECDs.
PTSD symptoms were assessed regarding lifetime trau-
matic events including work-related and other events.
A further aim was to identify risk factors for higher STS
symptom load. Building on previous studies (Adams
et al,, 2001, 2015; Baum, 2016; Choi, 2011; De Jong
et al,, 1999; Denkinger et al., 2018; Ensel & Lin, 2000;
Ghahramanlou & Brodbeck, 2000; Kindermann et al.,
2017; Lahav et al., 2016; Lerias & Byrne, 2003; Marmar
et al.,, 1996; Orbach et al., 2001; Rzeszutek et al., 2015;
Van der Kolk et al., 1996; Zimering et al., 2003), we
investigated sociodemographic variables (gender, age,
relationship status, number of children and educational
level) as well as the total of working years in emergency
medical services and attachment styles as possible risk
factors. We hypothesized that (1) sociodemographic
variables are differentially associated with STS symptom
load in ECDs: (1a) female gender, (1b) younger age, and
(1c) the absence of relationship are associated with
higher STS symptom load; whereas (1d) higher
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education, and (2) a secure attachment style are asso-
ciated with lower STS symptom load. The present study
may thus make an important contribution to the field of
psychological burden and STS in the emergency service
sector. By identifying possible risk factors for higher STS
symptom load, our study may furthermore help to
reduce the burden of STS in emergency personnel.

2. Methods
2.1. Participants and eligibility

The study was conducted between February and
December 2018 in the (i) rescue service unit ‘Bodensee-
Oberschwaben’ of the German Red Cross in Ravensburg,
Germany, and (ii) German Red Cross state school of
Baden-Wuerttemberg in Pfalzgrafenweiler, Germany.
In the German federal state of Baden-Wuerttemberg
about 800 individuals work as German Red Cross
ECDs. Most of the individuals of our sample only
worked as ECDs, while some also sometimes worked as
paramedics. The participants had different training levels
in the context of the German paramedic training system.
This system distinguishes the following degrees of train-
ing: ‘Rettungssanititer’ (‘rescue paramedic’) is the lowest
level of training, followed by ‘Rettungsassistent’ (‘rescue
assistant’) with moderate training, and ‘Notfallsanitéiter’
(‘emergency paramedic’) with advanced training.
Inclusion criterion for our study was: currently working
as an ECD. The sample was a convenience sample.
N = 97 ECDs met the inclusion criterion and were
invited to participate in the study. Of those, 26 indivi-
duals declined participation in the study. As the main
reason for non-participation, ECDs stated that they did
not want to disclose their emotional state. The final
sample included N = 71 individuals (73% response
rate). We computed the sensitivity for the data using
the software G-Power (Faul, Erdfelder, Lang, &
Buchner, 2007). Detectable effect sizes of f 2 = 26 were
found for multiple regression analyzes with a = .05,
1 — 3 =.80, n =71, and number of explanatory vari-
ables = 10, indicating sufficient statistical power to detect
medium effects with our sample size.

2.2. Setting and procedure in the emergency
control centre

In Germany, emergency calls are answered by emer-
gency control centre employees operated either by the
rescue or fire services. Call-takers and dispatchers
work together closely: the call-takers make initial
contact with the caller and collect basic information
about the emergency via the telephone using standar-
dized procedures, in some cases in the form of elec-
tronic protocols. The callers may themselves be the
affected person or a second party who could poten-
tially provide first aid. The standardized procedures

guide the call-taker through the initial questioning of
the caller in order to collect essential information and
to screen for emergencies, e.g. heart attacks or
strokes. The call-taker then forwards the information
electronically to the dispatcher, while maintaining the
emergency call. The dispatcher, in turn, schedules
rescue personnel and vehicles for the respective emer-
gency. Through the standardized protocols, the call-
taker can also guide the caller through defined first
aid steps, such as cardiopulmonary resuscitation,
while the emergency services are on their way.
Generally, the call is not ended before the emergency
services have arrived at site or the caller feels assured
enough to continue alone.

2.3. Recruitment

ECDs of the German Red Cross in the German federal
state of Baden-Wuerttemberg regularly attend manda-
tory training seminars covering different topics, such as
organizational and procedural aspects of the work in
the emergency control centre. These training seminars
are conducted by trained German Red Cross staff and
regularly take place in the (i) rescue service unit
‘Bodensee-Oberschwaben’, Germany, and (ii) the
German Red Cross state school of Baden-
Wouerttemberg, Germany. As one of the several topics
during those regular training seminars, we specifically
informed groups of approximately 20 ECDs about psy-
chological distress in emergency service personnel. The
ECDs were subsequently provided with information
about the present study and were invited to participate.
After the participants had given their written informed
consent, the psychometric questionnaires were distrib-
uted among the ECDs. The participants were, therefore,
a convenience sample.

2.4. Ethics

Ethical approval was granted by the ethics committee
of the University of Heidelberg (Nr. S-139/2016).
Study participation was voluntary and all candidates
were assured of anonymity and confidentiality. The
study was conducted in accordance with the most
recent version of the Declaration of Helsinki (World
Medical Association, 2013). Written consent was
obtained from all participants.

2.5. Data collection

2.5.1. Sociodemographic data of sample

Participants provided sociodemographic data includ-
ing group characteristics, such as gender, age, rela-
tionship status, number of children, educational
achievement, total number of years working in the
emergency control centre and their training level
according to the German paramedic training system.



2.5.2. Assessment of secondary traumatic stress
(Fragebogen fiir Sekunddre Traumatisierung; FST)
We investigated symptoms of secondary traumatiza-
tion by using the German Questionnaire for
Secondary Traumatization (FST = Fragebogen fiir
Sekunddre  Traumatisierung;  Daniels,  2008;
Weitkamp, Daniels, & Klasen, 2014). The instruc-
tions of the FST explicitly point out that the
included questions focus on those burdens which
may have arisen in the participants after learning
about a traumatic narrative of another person
(Daniels, 2008). For example, item 3 is: ‘T had intru-
sive images or sensations that are connected to what
I was told’; item 12 is: ‘T avoided objects, places or
activities that reminded me of my clients’ [the call-
ers’] experience’ (Weitkamp, Daniels, & Klasen,
2014). The questionnaire contains 31 items covering
the four PTSD symptom clusters according to the
DSM-5 and, additionally, includes questions refer-
ring to their sense of threat and safety behaviour.
The items can be answered via a 5-point Likert scale
ranging from 1 (never) to 5 (very often). The ques-
tionnaire total score ranges from 31 to 155. Sum
scores between 65 and 82 points were classified to
show moderate secondary traumatization, while sum
scores above 82 were classified to indicate severe
secondary traumatization (Weitkamp et al., 2014).
Internal consistency was shown to be high for the
FST total score with Cronbach’s Alpha = .94
(Weitkamp et al., 2014).

2.5.3. Assessment of posttraumatic stress disorder
(Primary Care PTSD Screening; PC-PTSD-5)

In order to assess symptoms of posttraumatic stress
disorder (PTSD), we used the Primary Care PTSD
Screening (PC-PTSD-5; Cameron & Gusman, 2003;
Prins et al,, 2015), which was derived from the respec-
tive DSM-5 criteria of PTSD. The German version of
the PC-PTSD-5 begins with an entry question, which
refers to the possible existence of a traumatic event
(‘A-criterion’), which the participant has experienced
personally (Prins et al., 2015). In this short screening
instrument, the type of traumatic event which may
have led to posttraumatic symptoms is not further
differentiated and can, therefore, refer to work-related
as well as other events (Prins et al., 2015). The follow-
ing four items focus on PTSD symptoms and are
assessed via a dichotomous (yes/no) response format.
Individuals without previous exposure to traumatic
events did not have to answer the subsequent questions
on PTSD symptoms. The overall score of the German
version of PC-PTSD-5 lies between 0 and 4, the cut-off
score is set at 3. Internal consistency was shown to be
high for the PC-PTSD-5 with Cronbach’s Alpha = .79
(Maguen et al., 2010). The PC-PTSD-5 is a PTSD
screening tool and further examination is required for
a definite diagnosis.
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2.5.4. Assessment of depression and anxiety
symptoms (Patient Health Questionnaire-4; PHQ-4)
Depressive symptoms and symptoms of anxiety were
assessed using the German version of the PHQ-4
(Kroenke, Spitzer, Williams, & Lowe, 2009; Lowe
et al.,, 2010) which combines the 2-item short screener
PHQ-2 for depressive symptoms (Kroenke, Spitzer, &
Williams, 2003; Lowe, Kroenke, & Grife, 2005) and the
2-item short screener GAD-2 for anxiety symptoms
(Kroenke, Spitzer, Williams, Monahan, & Lowe,
2007). The PHQ-4 exhibits good reliability and validity
measures (Lowe et al., 2010). Internal consistency was
shown to be high for the PHQ-4 with Cronbach’s
Alpha = .85 (Kroenke et al., 2009). The PHQ-4 screen-
er’s four items assess the occurrence of depressive
symptoms as well as anxiety symptoms across the
past 2 weeks. Each item can be answered as 0 (not at
all), 1 (several days), 2 (more than half the days), or 3
(nearly every day) (Kroenke et al, 2009). The sum
score ranges from 0 (no symptoms) to 12 (all symp-
toms occurring daily) and can serve as a general mar-
ker of psychological distress (Kroenke et al., 2009). In
addition to the composite measure of PHQ-4, the
depression subscale (PHQ-2) and the anxiety subscale
(GAD-2) can be evaluated individually. For PHQ-2,
a sum score of 23 on a 0-to-6-point scale displayed
high sensitivity and specificity for major depressive
disorder (Kroenke et al., 2003); for GAD-2, a sum
score of 23 on the 0 to 6 scale indicates generalized
anxiety disorder, panic disorder and social anxiety dis-
order with high sensitivity and specificity, respectively
(Kroenke et al., 2007). The PHQ-4 is a screening tool
for depression or anxiety disorder. Further examina-
tion is required to reach a definite diagnosis.

2.5.5. Assessment of adult attachment style
(Relationship Questionnaire; RQ-2)

Adult attachment style was assessed using the German
version of the Relationship Questionnaire (RQ-2;
Asendorpf, Banse, Wilpers, & Neyer, 1997,
Bartholomew & Horowitz, 1991). The RQ-2 is a four-
item questionnaire designed to measure adult attach-
ment style (Bartholomew & Horowitz, 1991). Each item
describes one of the four established attachment styles
(secure, preoccupied, fearful-avoidant, dismissive-
avoidant) and is rated via a 7-point Likert scale ranging
from 1 (disagree strongly) to 7 (agree strongly). The
questionnaire can be used to a) categorically identify
one of the four established attachment styles or to b)
determine the degree of the two dimensions ‘model of
self and ‘model of other’, which are described to underlie
the four attachment styles (Bartholomew & Horowitz,
1991; Griffin & Bartholomew, 1994). In the present
study, we used a categorical approach as described by
Bartholomew and Horowitz (Bartholomew & Horowitz,
1991).
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2.6. Study design

We conducted a cross-sectional study using estab-
lished psychometric questionnaires (FST, PC-PTSD
'5> PHQ'4) RQ'2)

2.7. Statistical analyses

Depending on the scale level Pearson- (rp), Spearman-
(rs), Phi- (r¢), and Eta (n) coefficients were used to
determine the correlations between the study variables.
To determine the relationship between STS symptom
load and the study variables, multiple regression ana-
lyses were conducted with the statistics program R (R
Core Team, 2019). In the model, STS symptom load
was defined as criterion variable. Sociodemographic
variables (gender, age, relationship status, number of
children and educational level), total number of work-
ing years in emergency medical services and the attach-
ment styles (secure and dismissive-avoidant
attachment style; please also see results section) were
included as independent variables in the model. The
selection of these variables as possible explanatory vari-
ables was based on an in-depth literature review
(Adams et al., 2001, 2015; Baum, 2016; Choi, 2011;
Cieslak et al, 2014; De Jong et al., 1999; Denkinger
et al., 2018; Ensel & Lin, 2000; Ghahramanlou &
Brodbeck, 2000; Kindermann et al., 2017; Lahav et al.,
2016; Lerias & Byrne, 2003; Marmar et al, 1996;
Orbach et al,, 2001; Rzeszutek et al, 2015; Van der
Kolk et al, 1996; Zimering et al., 2003). The partial
regression coefficients provide information about the
unique strength of the association between the inde-
pendent variables and STS symptom load with other
independent variables held constant. As it is unclear
whether depression and anxiety symptoms are antece-
dents or accompanying secondary traumatization, we
decided to only use them as control variables in the
statistical model. The violation of standard regression
assumptions (residual normality, homoscedasticity,
and independence of explanatory variables) was exam-
ined by the R-package olsrr (Hebbali, 2018).
Multicollinearity was not an issue according to the
variance inflation factor as all VIFs were below 1.94.
However, the assumptions of residual normality
(Shapiro-Wilk & Kolmogorov-Smirnov Tests), and
homoscedasticity (Breusch Pagan-Test) were violated
so that we used robust regression analyses by the ‘rlm’
algorithm of the R-package ‘MASS’ (Venables &
Ripley, 2013). The function ‘rlm’ fits the model using
M-estimation by iterated re-weighted least squares
(IWLS) and minimize the influence of outliers on an
effective way (Almetwally & Almongy, 2018). Model fit
was tested by likelihood ratio test (‘Irtest’ function of
the R package ‘Imtest’; Zeileis & Hothorn, 2002), where
a significant y’-test indicates better fit of the model
than the intercept only model. Standardized regression

coefficients (‘lm.beta’ function of the R package ‘Im.
beta’; Behrendt, 2015) and pseudo weighted determina-
tion coefficients (Willett & Singer, 1988) were
calculated.

3. Results
3.1. Sample description and response rate

Sociodemographic data are displayed in Table 1. N =71
individuals out of 97 (73% response rate) participated in
this study. A total of 85.9% of the participants were
male; on average, they were 33.73 (SD = 7.17) years
old and had worked in emergency medical services for
3.08 years (SD = 4.86, range 0-26 years) including ECD
and paramedics functions. Overall, 76.1% of the partici-
pants worked as emergency call-takers and dispatchers,
15.5% only worked as dispatchers and 8.5% only worked
as call-takers. In total, 98.6% of the participants were
trained paramedics of varying degrees of qualification.
According to the German paramedic training system,
20.8% of the participants were ‘Rettungssanititer’ (‘res-
cue paramedics’, lowest training level), 61.1% were
‘Rettungsassistenten’ (‘rescue assistants’, moderate train-
ing level), and 15.3% were ‘Notfallsanititer’ (‘emergency
paramedics’, highest training level); only one participant
had no prior paramedic training.

We initially tested for gender differences. Male par-
ticipants were more likely to be in a committed rela-
tionship and more frequently had a secure attachment
style than female participants. Female participants
were significantly more likely to show PC-PTSD-5
scores above the cut-off value and significantly more
likely to exhibit a dismissive-avoidant attachment style
than male participants.

3.2. Secondary traumatic stress (STS)

In the FST questionnaire for STS, participants showed
a mean value of M = 46.71 (SD = 14.29), which is below
the cut-off score of 65 (see Table 1). On an individual
level, eight participants (11.3%) scored above the cut-
off score. Hereof, six participants (8.5% of the total
sample) reported a moderate symptom load (score
65-82) and two participants (2.8% of the total sample)
reported an identical total score of 82, which means
a severe symptom load (see Table 1).

3.3. Posttraumatic stress disorder (PTSD)

In the PC-PTSD-5 questionnaire for PTSD, partici-
pants showed a mean value of M = .68 (SD = 1.13)
which is clearly below the recommended cut-off score
of 3. On an individual level, eight participants (11.3%
of the total sample) scored above the cut-off value (see
Table 1). In sum, 7% of the participants reported sum
scores above the cut-offs for both STS and PTSD.



Table 1. Descriptives of study variables and gender differences.
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Total Males Females
N=71) (n=61) (n =10) Difference tests

Study variables (range/code) M (SD) M (SD) M (SD) t p Cohen’s d
(1) Sec. traumatization (31-110) 46.71 (14.29) 46.17 (14.36) 50 (14.13) -79 443 27
(2) Depression (0-6) 1.20 (1.50) 1.13 (1.45) 1.60 (1.15) -1.13 445 31
(3) Anxiety (0-6) .75 (1.27) .66 (1.78) 1.30 (1.83) -1.08 .305 .51
(4) Age (22-51) 33.73 (7.17) 33.70 (7.03) 33.90 (8.37) -.07 946 .03
(5) Working years (0-26) 3.08 (4.86) 3.34 (5.18) 1.48 (1.17) 2.45 017 .38

n% n% n% X p Phi coeff

(6) Gender (0/1) 61 (85.9) 10 (14.1)
(7) Educational level (0-3) 213 .545 17

no school degree 3(42) 3 (4.9) 0 (.0)

Junior high school 8 (11.3) 8 (13.1) 0 (.0)

Senior high school 30 (42.3) 25 (41) 5 (50)

A- Level 30 (42.3) 25 (41) 5 (50)
Marital status (0-2) .68 713 .10

Single 40 (56.3) 34 (55.7) 6 (60)

Married 21 (29.6) 19 (31.1) 2 (20)

Divorced 10 (14.1) 8 (13.1) 2 (20)
(8) Relationship status (0/1) 51 (71.8) 47 (77) 4 (40) 411 041 -29
(9) No. of children (0-3) 1.54 672 15

no children 41 (57.7) 34 (55.7) 7 (70)

1 child 12 (16.9) 10 (16.4) 2 (20)

2 children 15 (21.1) 14 (23) 1 (10)

3 children 3(4.2) 3 (4.9) 0 (.0)
Function 2.38 299 18

emergency call takers and dispatchers 54 (76.1) 48 (78.7) 6 (60)

dispatchers 11 (15.5) 9 (14.8) 2 (20)

call takers 6 (8.5) 4 (6.6) 2 (20)
Degree of training 33 952 .07

no training 1(1.4) 1(2.6) 0 (.0)

rescue paramedics 15 (20.8) 13 (21.3) 2 (20.0)

rescue assistants 44 (61.1) 38 (62.3) 6 (60.0)

emergency paramedics 11 (15.3) 9 (14.8) 2 (20)
PTSD cut-off (0/1) 8 (11.3) 5(8.2) 3 (30) 4.08 .042 24
STS cut-off (0-2) 2.26 324 A7

0 63 (88.7) 55 (90.2) 8 (80)

1 (moderate) 6 (8.5) 4 (6.6) 2 (20)

2 (severe) 2 (2.8) 2 (3.3) 0 (.0)
Depression cut-off (0/1) 11 (15.5) 9 (14.8) 2 (20) .18 671 .05
Anxiety cut-off (0/1) 5(7) 4 (6.6) 1(10) .16 .693 .05
(10) Secure attachment (0/1) 39 (54.9) 38 (62.3) 1 (10) 9.49 .002 -37
(11) Dismissive-a. attachment (0/1) 16 (22.5) 11 (18) 5 (50) 5.03 .025 27
Fearful-a. attachment (0/1) 2 (2.8) 0 (.0) 2 (20) 12.55 <.001 42
Preoccupied attachment (0/1) 2 (2.8) 2 (3.3) 0 (.0) 34 .561 -.07

Numbers in front of variables correspond to numbers in Table 2.

3.4. Depression and anxiety

In the PHQ-4 questionnaire for depression and anxiety
disorders, participants showed a mean value of
M =120 (SD = 1.50) for depressive symptoms and
a mean value of M = .75 (SD = 1.60) for symptoms of
anxiety disorders. On an individual level, 11 participants
(15.5% of the total sample) screened positive for depres-
sion, while five participants (7.0% of the total sample)
showed signs of an anxiety disorder (see Table 1).

3.5. Attachment styles

In sum, 54.9% of the participants reported a secure
attachment style and 22.5% a dismissive-avoidant attach-
ment style. A fearful-avoidant and a preoccupied attach-
ment style were only reported by each 2.8% of the
participants and were hence excluded from the subse-
quent regression analysis (see Table 1).

3.6. Study variable correlations and results of
the regression analysis

Correlations between study-variables used in the
regression analysis are shown in Table 2. Strongest
positive correlations were found between STS and
depression (r, = .62), and anxiety (r, = .80); between
depression and anxiety (r, = .59); between female gen-
der and anxiety (n = .18), being in a relationship (r,
= .29), and secure attachment (r, = .37); between age
and educational level (r, = —.31), working years (r,
=.39), and number of children (ry = .45); and between
being in a relationship and secure attachment (r,, = .31).
Strongest negative correlations were found between STS
and being in a relationship (n = .19) and secure attach-
ment (n = .24); between depression and number of
children (r; = —.31); between male gender and secure
attachment (r, = —.37); between age and educational
level (ry = —.31); between being in a relationship and
dismissive-avoidant attachment (ry = —.34); as well as
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Table 2. Means, standard deviations, percentage rates, and bivariate correlations.

Variable (range) M| % SD 1 2 3 4 5 6 7 8 9 10
1. STS (31-110) 46.71 14.29

2. Depression (0-6) 1.20 1.50 62%*

3. Anxiety (0-6) 75 1.27 70** S59**

4. Gender (male = 0) 85.9 .09 1 18

5. Age (22-51) 33.73 7.7 -.20 -.16 -.07

6. Educational level (0-3) 2.23 .81 .07 .09 —-.06 —31**

7. Working years (0-26) 3.08 486  -.13 =12 -.07 39 -06

8. Relationship (0/1) 718 Z19 —09 —.08! {03! 28 [0

9. No. of children (0-3) 72 94 =11 =31% 05 45 -4 25% 3]

10. Secure attachment (0/1) 54.9 i—.24 -.15 =14 FT 14 19 31** 30

11. Dismiss.-a. attachment (0/1) 22,5 .10 .02 —.08; i .04 A1 =070 —34% 16 —.60**

M and SD are used to represent mean and standard deviation, respectively. Percentages for nominal variables. Person-, Spearman- and Phi- Coefficients
with significant correlations at *p < .05, **p < .01. In framed areas Eta coefficients are shown with Eta < .01 = no correlation, Eta between .01
and .04 = small correlation, Eta between .04 and.16 = medium correlation, and Eta > .16 = large correlation.

between secure attachment and dismissive-avoidant
attachment (r; = —.60).

Results of the regression analyses are shown in
Table 3. The highly significant Likelihood ratio-test
indicates that the regression model with the defined
explanatory variables fits the data better than the
models with no independent variables. A total of
62% of the variance could be explained by the expla-
natory variables in the model. Significant explanatory
variables of STS symptom burden were a higher
number of children and the absence of a secure
attachment style. Depression and anxiety were also
significantly associated with STS symptom load.
Especially, anxiety showed substantial incremental
validity over the other explanatory variables in the
model and explained 51% of the variance above and
beyond all other variables. Although there was
a bivariate correlation close to zero between the num-
ber of children and STS symptom load, a significant
positive regression weight for this variable emerged in
the multiple regression analysis. The number of chil-
dren showed significant positive bivariate correlations
with age and working years in emergency services as
well as a significant negative correlation with depres-
sion. Therefore, the shared variance of lower symp-
tom load of depression, higher age and a higher
number of working years in emergency services

Table 3. Regression results using secondary traumatic stress
as the criterion.

Independent variables B SEB B p
(Intercept) 49.58 6.73 .00 <.001
Gender -3.13 2.83 -.08 274
Age -.29 15 -15 .054
Educational level 1.46 1.20 .08 229
Working years -.07 21 -.02 748
Relationship -3.38 2.25 -1 138
No. of children 2.94 1.19 19 .017
Depression 2.53 77 .26 .002
Anxiety 5.69 90 51 <.001
Secure attachment -5.70 2.44 -20 .023
Dismiss.-a. attachment -1.42 2.79 -.04 613
Model fit

Pseudo weighted R? 62

Likelihood ratio test x* (df) 70.94 (—10) <.001

B represents unstandardized regression weights. SE = standard error.
B represents standardized regression weights.
Pseudo weighted R? sensu Willett and Singer (1988).

leads to a significant positive unique semi-partial
regression weight of the explanatory variable number
of children in the multiple regression analysis.

4. Discussion

The present study is the first to investigate the pre-
valence and possible risk factors of secondary trau-
matic stress (STS) in emergency call-takers and
dispatchers (ECDs). The study further aimed to
screen for PTSD, depression and anxiety disorders
in this occupational group using validated psycho-
metric measures. We found a prevalence rate of
8.5% for moderate STS and 2.8% for severe STS.
A total of 11.3% of the ECDs showed signs of
PTSD, 15.5% of depression and 7% of anxiety disor-
ders. In sum, 7% of the participants reported sum
scores above the cut-offs for both STS and PTSD. We
identified a higher number of children and the
absence of a secure attachment style to be signifi-
cantly associated with higher STS symptom load
with depression and anxiety variables held constant.

4.1. Prevalence of psychological burden among
ECDs

Previous investigations suggested ECDs to be at risk
of developing secondary traumatization due to indir-
ect exposure to traumatic material during emergency
calls (Adams et al., 2015; Miller, 1995; Shakespeare-
Finch et al,, 2015). In the present study, we identified
an overall prevalence rate of 11.3% for STS, which is
lower than the rate of 21% for interpreters in refugee
care (Kindermann et al., 2017) and lower than the
rate of 33% observed in trauma therapists (Piittker,
Thomsen, & Bockmann, 2015). However, the ECD’s
work environment is very different to interpreters’
and trauma therapists’ workspace: ECDs are usually
only in contact with potentially traumatized indivi-
duals via telephone. ECDs, therefore, have no direct
contact to affected callers, which may be associated
with a lower risk of developing STS in comparison to
other professions who meet traumatized individuals



in a face-to-face setting. Nevertheless, the prevalence
rate for STS in ECDs is still higher than in US
veterans’ spouses with 5% (Bjornestad, Schweinle, &
Elhai, 2014) and volunteer medical students working
in a state registration and reception centre for refu-
gees with 3.2% (Kindermann et al., 2019). In general,
our finding is in line with the results of a systematic
review by Greinacher et al. (2019) that reported pre-
valence rates of 4-13% for STS in rescue service
personnel, firefighters and  police  officers
(Greinacher et al, 2019). Also taking subthreshold
sum scores into account, two studies even suggest
that up to 35% of the first responders may be at
risk of developing STS (LaFauci Schutt & Marotta,
2011; Robinson, 2016).

In the present investigation, we also found that
11.3% of the ECDs showed signs of PTSD, which is
higher than in a European representative norm sam-
ple with a proportion of 1.1-2.9% with PTSD
(Wittchen et al., 2011) and comparable with US
Iraq war veterans showing prevalence rates ranging
between 4% and 17% (Richardson, Frueh, & Acierno,
2010). In a meta-analysis, Berger et al. (2012) inves-
tigated the prevalence of PTSD among rescue work-
ers (Berger et al., 2012). The sample included police
officers and firefighters as well as ambulance person-
nel; a pooled prevalence rate of 10% for PTSD was
determined. Among the rescue workers, the subgroup
of ambulance personnel displayed the highest preva-
lence rate of PTSD with 14.6% (Marmar, Weiss,
Metzler, Ronfeldt, & Foreman, 1996).

Our current study’s data suggests a high overlap
between PTSD and STS. The high overlap of these
two constructs has already been controversially dis-
cussed (Kadambi & Ennis, 2004). As the diagnostic
criteria for PTSD in the DSM-5 were extended to
include indirect exposure to a traumatizing event,
the differentiation between the two constructs has
become even more problematic (American
Psychiatric Association, 2013). In their 2019 decen-
nial review of psychotraumatology, Olff et al. there-
fore state that future research needs to clarify
conceptualizations of PTSD and STS (OIff et al,
2019). The results of the present study indicate that
individuals can potentially suffer from both STS and
PTSD to varying degrees. We, therefore, think it is
crucial to distinguish between these two disorders.
Adequate differentiation, however, cannot be based
on symptoms but must be determined by the type of
exposure. Therefore, future scientific studies should
attach great importance to the question of whether
a person was directly or indirectly exposed to
a traumatic experience. On the one hand, the large
overlap between the constructs of PTSD and STS also
found in previous studies (Kadambi & Ennis, 2004),
may be explained by the fact that the differentiation
of these conceptualizations is not clear when using
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DSM-5 PTSD criteria. In contrast, the ICD-11 criteria
proposal for PTSD does not explicitly include indirect
exposure as a stressor criterion (Arvay, 2001). The
application of the ICD 11 criteria for PTSD may,
therefore, lead to a more homogeneous group of
individuals diagnosed with PTSD, resulting from
direct exposure to traumatic experiences only. As
a consequence, the differentiation of the PTSD and
STS concepts would be more distinct, which in turn
may lead to a smaller overlap. On the other hand, the
large overlap may also be explained by the assump-
tion that a pre-existing PTSD could be a significant
risk factor for subsequent STS and vice versa, possibly
resulting in the comorbidity of these conditions. In
this context, several studies focusing on the psycho-
logical burden in trauma therapists have already
pointed to a possible association between a personal
history of trauma or PTSD and the development of
STS (Arvay, 2001; Pearlman & Mac Ian, 1995).
Longitudinal studies should, therefore, be carried
out to gain a better understanding of the time-
dependent development of PTSD and STS in future.

We found signs of depression in 15.5% and of
anxiety disorders in 7.0% of the investigated sample.
The prevalence of depression was higher than in
a European representative norm sample with a rate
of 6.9% (Wittchen et al, 2011). This may be
explained by the ECDs’ particularly stressful working
context and the specifics of emergency calls (Forslund
et al., 2004). Conversations can be characterized by
several difficulties of communication, such as an
unstable telephone connection or insufficient lan-
guage skills of the caller (Meischke et al., 2010).
Moreover, ECDs often have to deal with a limited
availability of information and, furthermore, only
have limited control over events on the other side
of the line, which can be very distressing and, ulti-
mately, lead to feelings of helplessness (Berger et al.,
2012). The continuous exposure to such stressors
may partly explain the higher prevalence rate for
depressive symptoms among the ECDs.

4.2. STS symptom load

A total of 62% of the variance of STS symptom load
in ECDs could be statistically explained by the
applied multiple regression model. The regression
analysis revealed a higher number of children to be
significantly associated with higher STS symptom
burden. To the best of our knowledge, no studies
have indicated to date that the number of children
may be a risk factor for STS symptom burden. At first
glance, our finding seems to be contrary to previous
investigations, if the number of children is seen as an
indicator for general familial and social support. In
this context, previous studies have documented famil-
ial and social support to be protective against STS
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(Kindermann et al, 2017; Lerias & Byrne, 2003;
Zimering et al., 2003). However, ECDs with children
may have a particular vulnerability to emergency calls
requesting help for children in life-threatening situa-
tions or with serious injuries, which are fielded reg-
ularly in emergency control centres. In this situation,
some of the verbally described details of the children
in the emergency situation may remind the ECDs of
their own children, which may lead to an identifica-
tion with the affected and ultimately make ECDs
more prone to secondary traumatic experiences
(Kirby et al., 2011). Furthermore, the number and
the age of the children may have an impact on the
general stress level of the ECDs, including quality of
sleep. An elevated general stress level could, in turn,
increase the vulnerability to STS (Ensel & Lin, 2000;
Lerias & Byrne, 2003). Eventually, more research is
needed to further examine the association of the
number of children with the onset, persistence or
symptom load of STS.

Furthermore, the absence of a secure attachment
style was shown to be significantly associated with
higher STS symptom load among ECDs. This finding
is in accordance with previous studies identifying
a secure attachment style as a protective factor against
STS in various occupational groups (Denkinger et al.,
2018; Kindermann et al., 2017; Lahav et al., 2016). In
this context, previous studies described a secure
attachment style as facilitating psychological adjust-
ment in adverse situations and buffering the burden-
ing psychological effects of traumatic stressors
(Dekel, 2007; Mikulincer, Florian, & Weller, 1993;
Muller, Sicoli, & Lemieux, 2000). Moreover, Bowlby
(1973) identified a securely attached individual as
having a positive attitude towards interpersonal
experiences and a tendency to believe that others
will help them in times of need (Bowlby, 1973).
This attitude may allow affected individuals to cope
with traumatic experiences and post-traumatic stress
more effectively by actively seeking social support
(Barbee & Cunningham, 1995; Dieperink et al,
2001; Kobak & Sceery, 1988; Mikulincer et al., 1993).

4.3. Implications for ECDs’ working context

Our results may have important implications for ECD
selection interviews. Employers could partly focus on
sociodemographic variables, such as the number of chil-
dren. Employees with a risk profile could consequently
be offered help and support measures at an early stage.
All ECDs should be properly informed about the risks of
traumatization, depression and anxiety as possible seque-
lae of this specific working context during their training
and regular meetings. Psychoeducational programmes
for employees in the emergency service sector have
already exhibited high effectiveness (Kagan & Watson,
1995). Moreover, the implementation of a standard

screening protocol for ECDs may help to identify psy-
chological distress at an early stage and provide appro-
priate treatment, if necessary (Catherall, 1995). In
addition, regular supervision by trained psychotherapists
should be implemented as an obligatory measure to
mitigate possible mental health consequences.

5. Strengths and limitations

The present investigation is the first study to examine
the prevalence and possible risk factors of STS in
ECDs resulting from the exposure to traumatic con-
tent during emergency calls. Furthermore, while most
of the previous studies examined either PTSD or STS
in different occupational groups, we examined both
constructs simultaneously, demonstrating a high
overlap of these constructs in the present study.
However, several limitations of the present investiga-
tion should be addressed: First, our study is limited
by the relatively small number of participants.
However, compared to the existing literature, this
investigation constitutes one of the largest studies to
examine the prevalence of PTSD, depression, and
anxiety as well as to characterize the attachment styles
of ECDs. Second, generalizability is limited by the
fact that the participants belonged to a convenience
sample. Thirdly, the cross-sectional design is
a limitation as the data obtained only represent one
point in time and cannot be used to analyse the time-
dependent development of psychological burden.
Fourthly, the present investigation is limited by the
administration of short screening questionnaires to
ascertain the prevalence rates of PTSD, depression
and anxiety, which do not allow making a definite
diagnosis. A further limitation is the fact that we only
investigated a selection of possible independent vari-
ables, which was based on an in-depth literature
review. However, further variables may also be asso-
ciated with symptom load of STS. Furthermore, gen-
eralizability may be limited in regard to the following
aspects: a) the functional division into call-takers and
dispatchers is not established in all German emer-
gency control centres; b) some of the study’s partici-
pants worked as ECDs and paramedics at times,
which, again, may not be the case in other German
emergency control centres.

6. Conclusions

Due to exposure to traumatic content during emer-
gency calls, ECDs can develop STS. In addition, they
frequently showed signs of PTSD and depression.
A higher number of children and the absence of
a secure attachment style were identified to be sig-
nificantly associated with higher STS symptom load.
Psychoeducational programmes, standard screening
protocols for ECDs and regular supervision by



trained psychotherapists should progressively be
implemented in emergency control centres to help
identifying psychological distress in ECDs at an
early stage and to provide appropriate treatment.
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