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Abstract: Emergency situations such as the COVID-19 pandemic can lead healthcare and emergency
workers to undergo severe stress reactions that increase the risk of developing secondary trauma.
Hardiness is a protective factor that reduces the likelihood of negative outcomes such as
secondary trauma. In this study, we analyzed the responses to physical, emotional, cognitive,
organizational-relational and COVID-19 stress of 140 healthcare and 96 emergency workers.
Decision-making difficulties due to high uncertainty and the fear of contracting the virus and
infecting others were also considered. We aimed to detect which stressors caused secondary trauma
and to assess the protective power of hardiness. Participants completed the questionnaire online
measuring stress, secondary trauma and resilience. We performed a t-test, correlational analysis
and hierarchical regression. The healthcare workers had higher levels of stress and arousal than the
emergency workers group and those involved in the treatment of COVID-19 were exposed to a large
degree of stress and were at high risk of developing secondary trauma. Commitment is associated
with high levels of stress, arousal and intrusion, while control shows a protective function. Stress and
hardiness result in 37% and 17% of the variance of arousal and intrusion, respectively.
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1. Introduction

1.1. Some Notes on the COVID-19 Pandemic

The coronavirus pandemic (COVID-19) is a totally new and unknown international public health
emergency [1], and like the other viruses in the family of coronaviruses, it can cause a range of
symptoms, from mild flu-like symptoms, such as cold, sore throat, cough and fever, to more severe ones
such as pneumonia and breathing difficulties, and in some cases, death [2]. The COVID-19 emergency
has significantly affected the working environment for healthcare workers and the provision of care
has been emotionally difficult for them due to stress, uncertainty and stigmatization [3]. Healthcare
workers and emergency workers have operated in extreme situations due to the rapid spread of
COVID-19, high levels of infection, mortality in severe cases, lack of specific medicine, lack of PPE,
no formal operative protocols and lockdown. Healthcare workers, but also emergency workers and
paramedics, are usually exposed to traumatic events and often witness the death of patients. However,
during the COVID-19 epidemic, there has been intense and long-lasting exposure to these factors,
leading both health and emergency workers to develop the risk of post-traumatic stress disorder (PTSD)
or secondary trauma (STS). Research has shown that healthcare workers can develop post-traumatic
stress disorder (PTSD) following events such as SARS and MERS outbreaks [4–7], occasionally with a
late onset after the end of the emergency [8].
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1.2. Secondary Trauma in Healthcare Workers and Emergency Workers

Healthcare workers operating in emergency departments are at higher risk than workers from other
departments of developing one or more symptoms of Vicarious Trauma or Secondary Traumatic Stress
(STS) [9,10], a common occurrence during catastrophes [1]. Secondary trauma is defined as indirect
exposure to trauma, through a firsthand account or narrative of a traumatic event, that may result in a
set of symptoms and reactions similar to those found in people with posttraumatic stress disorder
(PTSD) (e.g., re-experiencing, avoidance and hyperarousal). Concerning COVID-19, updated studies
conducted on Chinese health personnel have already highlighted the strong impact of the epidemic on
the psychological health of doctors and nurses. Some studies, which have focused on analyzing the
stress of healthcare workers in dealing with COVID-19, show the presence of high levels of depression,
anxiety, insomnia and distress in health workers related to the stressful experience [11–13]. Moreover,
the severity of the symptoms was influenced by age, gender, role, specialization, kind of activity
performed and direct exposure to patients with COVID-19.

A review of the literature [14] underlined that sociodemographic variables, such as age, gender,
profession, workplace and psychological variables such as poor social support and self-efficacy,
influence the stress perceived by health workers. In particular, female professionals with more than
10 years of experience and previous psychiatric pathology present more risk factors for developing the
symptoms of stress, anxiety and depression [11,13]. Huang et al. [15] found, in a sample of medical staff

during the COVID-19 emergency, that females showed higher levels of anxiety and PTSD than males
and that the levels were higher for nurses than for doctors. Moreover, Li et al. [12] found that nurses
had developed higher levels of vicarious trauma than the general population; nurses who did not work
closely with COVID-19 patients were, however, at risk. They showed a more severe symptomatology,
both physical and psychological, compared with their colleagues working on the frontline emergency.
In Italy, a study conducted on healthcare workers [16] found that doctors and nurses developed higher
levels of stress and anxiety than those in the general population, and that healthcare workers operating
in the North, the area of Italy most affected, showed a more severe symptomatology. This study also
confirmed that females tend to have a higher perception of the risk of infection and this increases
their risk of developing anxiety and distress. In emergency work, there are also some additional risk
factors, such as personality traits, that result in higher empathy towards the patient, and, therefore,
greater vulnerability of the healthcare workers [10,17]. Some of these risk factors have presented
themselves in a serious way during the COVID19 emergency: the unpredictability and rising infection
rate [10], the repetitiveness of the exposure to trauma and suffering of patients [18,19], mortality and
morbidity [18]. The mortality rate and the difficulty of finding effective treatment can be risk factors,
as they lead nurses to experience feelings of helplessness as a result of not being able to save the
patient [20]. The greater the intimacy with the patient and the more traumatic the incident, the greater
the risk of STS occurrence [21]: the pervasiveness of COVID-19 and the cases of infection for staff are
variables that contribute to the rise in this risk. In the first specific study on the risk of STS during
COVID-19 conducted in China on a sample of 526 nurses (234 front-line nurses and 292 non-front-line
nurses), it emerged that the level of STS in frontline nurses is affected by the level of closeness and
sympathy they feel toward COVID19 patients and becomes a risk factor due to their involvement in
patients’ physical and psychological suffering.

1.3. Resilience and Hardiness as Protection Factors in Healthcare and Emergency Workers

Being exposed to negative events is normally associated with negative thoughts and emotions
that can have negative consequences, especially on mental health [4–6]. However, studies on traumatic
stress conducted in recent years in emergency healthcare have found that traumatic events may
also be associated with positive changes after trauma and, therefore, may be perceived as a spur
to personal growth [22]. Such positive personal changes may include self-perception, relationships
with others and appreciation of life, which results from having coped with life crises. Changes in
self-perception may lead workers to develop positive feelings about their character and competence.
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People who manage to achieve positive changes after a traumatic experience describe an increasing
sense of control and intimacy, and a greater ability to give meaning to their experiences [22,23].
The ability to cope with trauma and to achieve positive changes is strictly connected and promoted by
resilience [23]. Several studies have shown that resilience is one of the factors that protect frontline
emergency workers from secondary traumatization symptoms [24–28]. Furthermore, some studies
show that even healthcare and emergency workers who care for COVID-19 patients are at risk of
developing psychological consequences, including PTSD; those with resilience are better able to cope
with the situation [4,5,18,24,25,29,30]. The essential characteristics of resilience, on a psychological
level, are competence and control during a condition of stress caused by trauma (coping). To these can
be added, as mentioned, recovery—that is, the progressive ability to return to the original condition,
despite the severity of the trauma. Moreover, the possibility of useful learning, i.e., the ability to use
the same skills for other stressful situations in the future, is increased by a strengthening of defenses
and a subject’s skills in dealing with difficult situations. Coping refers to cognitive and behavioral
efforts to control, reduce or tolerate the internal and external demands of a stressful encounter. Coping
is conceived as a process by which individuals manage to challenge the threat and demands placed
upon them [31–33]. Resilience can, therefore, be understood as a process through which the individual
is able to preserve him/herself from unpleasant life events, allowing for the control of stress and
negative emotions. Resilience promotes perseverance and adaptation to the requirements of life,
facilitates mobilization and leads a person to pursue potential remedies in difficult situations. Resilience
also increases the tolerance of negative emotions and failures and plays an important role in preventing
the negative consequences of negative life events [34,35]. People with a higher level of resilience are
more positive and possess higher self-esteem and self-efficacy. Resilient subjects tend to experience
difficulties as an opportunity to obtain new experiences, and to develop different decision-making
processes [36].

Concerning healthcare workers, McKinley et al. [37] suggest that resilience may be difficult
to conceptualize and that resilience levels in doctors are influenced by demographics, personality,
organizational or environmental factors, social support, leisure, having overcome previous adversity
and having undergone interventions to improve resilience [4]. Many studies agree in highlighting how
resilience is a protective factor against the development of secondary traumatic stress and burnout
among human service professionals [38] and in nurses [39–41]. Resilient healthcare workers would
seem more likely to deal more effectively with stress and trauma [22,42,43] and, also, tend to have
more optimism and flexibility, as well as better regulation of emotions [44]. Another reason as to why
resilience is considered a protective factor is that it involves repair mechanisms from the negative
effects of traumatic stress but also involves changes in personal resources—frustration can turn into
opportunity [45–50]. This is also shown by the results of some studies [28,41,51], where nurses with
higher levels of resilience are more able to reduce negative emotions and to learn more effective coping
strategies to face job demands. These factors would play an important role in dealing with trauma and
reducing negative outcomes. Furthermore, resilience appears to correlate positively with the level of
positive posttraumatic change in a group of medical emergency workers [22,52] and firefighters [52].
The literature on resilience has highlighted the important role of both personality characteristics and
environmental resources in promoting an adaptive response to changes [53–55]. Among the individual
attributes associated with resilience, hardiness emerged as one of the traits that can preserve against
the negative consequences of adverse life experiences. The construct of hardiness was originally
developed by Kobasa [56]. It derives from an existential theory of personality [57,58] and has been
defined as a personality trait that features three closely related tendencies: challenge, commitment
and control. The term “challenge” reflects an outlook on life that enables an individual to perceive
change as an opportunity for growth rather than a threat to one’s sense of security or survival. Change
rather than stability is seen as the normative mode of life. Individuals strong in “commitment” believe
in the truth and value of who they are and what they are doing. They have a sense of meaning
and purpose in work and relationships and are deeply involved rather than alienated out of fear,
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uncertainty or boredom. The term “control” reflects a belief that one can influence the course of
life events within reasonable limits. Hardy individuals have an internal sense of personal mastery,
confronting problems with confidence in their ability to implement effective solutions, rather than
feeling powerless or lacking self-confidence. Bartone [25] revealed that there was a relationship between
hardiness and stress. The findings of this research revealed that hardiness was a defensive factor against
stress-related diseases. Some studies have shown that health workers with higher hardiness levels enjoy
better psychological well-being [59–61], and that hardiness is inversely correlated with stress in both
doctors [29] and nurses [26,62–65]. Jamal [24] obtained similar results in a study conducted on a group
of emergency workers. Several studies have investigated hardiness in nurses working in emergency
departments or crisis units, highlighting how higher levels of hardiness are associated with higher
levels of burnout [26,64–66]. Further studies in nurses have also shown that hardiness is an important
predictor and has direct effects on their mental and physical health [67–69]. A study conducted on
ambulance emergency workers has shown that workers with high levels of hardiness have lower levels
of burnout, post-traumatic stress disorder and psychopathology in general [61]. In particular, of the
three factors that make up hardiness, the Commitment scale was significantly associated with the levels
of both burnout and post-traumatic stress disorder and general psychopathology. The controlling factor,
on the other hand, had no significant correlation with post-traumatic disorder. Finally, the challenge
factor correlated only with the components “emotional exhaustion” and “personal accomplishment”
of burnout. Concerning pandemic events prior to COVID-19, it was highlighted that nursing staff from
China to Liberia supporting the fight against Ebola had higher levels of resilience than the rest of the
population [70].

Park et al. [71] highlighted how, in nurses employed in hospitals that treated patients with
MERS-CoV, hardiness influenced mental health both directly and indirectly through stress, although the
influence of direct effects was greater than that of the indirect effects. Another study relating to the
healthcare workers employed during the MERS-CoV epidemic also revealed a partially mediating effect
of resilience in the relationship between stress and psychosocial wellbeing [72]. Moreover, with regard
to the COVID-19 pandemic, resilience, measured by the Connor-Davidson Resilience Scale (CD-RISC) in
medical workers from other provinces in Wuhan fighting against COVID-19, was positively correlated
with active coping and negatively correlated with depression and anxiety [23]. In other words,
the resilience of medical workers in this study was negatively associated with depression and anxiety,
indicating that resilience could be a protective factor. In addition, there was a positive association
between resilience and positive coping—that is, medical workers who tend to adopt active coping
techniques have higher resilience. Concerning resilience and age, a study [72] on 1472 healthcare
workers during the peak period of the COVID-19 outbreak in China found that age was a moderator in
the association between resilience and mental health in healthcare professionals, and that an increase
in age (from young to middle-aged adults) attenuated the relationship between resilience and mental
health. In particular, younger health workers showed a closer association between hardiness and
mental health than middle-aged ones.

2. Objectives

The main objective of this study is to identify and measure the hardiness skills activated by
healthcare and emergency workers to deal with stress factors related to the COVID-19 emergency that
may be associated with the risk of developing vicarious or secondary trauma. In this study, a new
questionnaire was used that, in agreement with the literature [1,15,73–75], included acute reactions to
emotional, cognitive, physical, organizational and social relational stress factors. Moreover, reactions
linked to difficulties due to ineffective decision-making and dealing with stress were also considered.
Finally, healthcare workers’ fears of contracting the virus and of infecting their own families were
specifically considered [1,15,74–76]. Based on the literature findings, the specific objectives were:

(1). To examine the relationships between emergency stress, hardiness and secondary trauma in
healthcare and emergency workers.
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(2). To identify significant differences concerning stress factors, hardiness and secondary trauma
between a healthcare workers group and an emergency workers group.

(3). To identify significant differences concerning stress factors, hardiness and secondary trauma
between workers who worked with COVID-19 patients and workers who did not.

(4). To analyze the predictive power of components of stress factors and components of hardiness
on total stress by checking the models by age, gender, group and direct experience with
COVID19 patients.

3. Materials and Methods

3.1. Participants

Participants from all Italian regions filled out the questionnaire online. The sample consisted of
236 participants, 97 males (41.1%) and 139 females (58.9%), with an average age of 43.24 (SD = 11.06;
min 22/max 67). The gender variable was significant in the sample distribution (χ2 = 7.48; p < 0.01).
The participants were divided into two groups: a “Healthcare” group consisting of 140 healthcare
workers (59.3%): 64 doctors (45.7%); 55 nurses (39.3%); 11 operators (8%); and 10 psychologists (7%).
The second group, called “Emergency,” consisted of 96 operators (40.1%), of which 51 were ambulance
workers (53%) and 45 were other operators (firefighters; police; Civil Protection) and equaled 47%.
The distribution of the different professions involved in the study presented a difference in the
distribution (χ2 = 8.20; p < 0.01). One hundred and thirty-four participants (56.8%) said they had come
into direct contact with COVID-19 patients during the acute phase of the pandemic; 102 participants
(equal to 43.2%) said they had never come into contact with COVID-19 patients. Whether or not they
had come into contact with COVID-19 patients led to a different distribution in the sample (χ2 = 4.34;
p < 0.05). An age difference between the two groups, since the emergency group was older (t = −2.04;
p < 0.05), and a different distribution of the gender variable emerged between the Healthcare and
Emergency groups, with 45 males and 52 females in the first group and 95 males and 44 females in the
second (χ2 = 11.41; p < 0.01). In addition, 72.9% of the workers in the Healthcare group worked directly
with COVID-19 patients, while only 33.3% (χ2 = 36.25; p < 0.001) of the Emergency workers did.

3.2. Procedure

This study used an online questionnaire that was presented for completion during the
COVID19 pandemic. The questionnaire consisted of three parts: online informed consent,
baseline sociodemographic information and an online battery of questionnaires, as described later.
Data were collected anonymously. All procedures were approved by the institutional Ethics Committee.

3.3. Materials

In this study, questionnaires were administered to evaluate secondary trauma, emergency stress,
dispositional resilience and the presence of stressful factors in each participant. We included in our
battery the following questionnaires:

Secondary Traumatic Stress Scale—Italian Version (STSS-I) [77]: This is the Italian version of
the Secondary Traumatic Stress Scale (STSS) [78], which is the only validated instrument to measure
Secondary Trauma in Italy. The Italian version has been applied in other studies as evidence of its
validity [79]. It is a 15-item self-reported questionnaire that measures indirect reactions to traumatic
experience and allows for the verification of the presence and relative frequency of two symptoms
of vicarious trauma, Intrusion and Arousal, corresponding to two subscales. In the Italian version
the instrument consists of two scales (Arousal and Intrusion) and not three (including Avoidance)
as in the original version. Some items of the original Avoidance Scale have been incorporated into
the Arousal and Intrusion scales and, therefore, avoidance symptoms are also measured to some
extent. In detail, Arousal items describe situations characterized by anxiety, confusion, various physical
and psychological complaints and agitation. Intrusion refers to the re-experiencing of the traumatic
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event—even if not directly suffered—through internal images and memories. Instructions for the
STSS indicated that respondents should say how frequently an item was true for them over the past
four weeks. The items are evaluated on a five-point scale (1 = never; 5 = very often) that provides
scores for Intrusion (example items: “I thought about my work with victims when I did not intend
to”; “Reminders of my work with clients upset me”) and Arousal (example items: “I had trouble
concentrating”; “I was easily annoyed’”; “I expected something bad to happen”; “I felt jumpy”).
The STSS-I demonstrated good internal consistency for the two scales: Arousal (α = 0.87) and Intrusion
(α = 0.81).

Dispositional Resilience Scale-15 Italian version (DRS-15) [80,81]: This is a self-reported
questionnaire that measures Hardiness, consisting of 15 items, scored on a four-point scale ranging
from 0 (not at all true) to 3 (completely true). The instrument includes positively and negatively keyed
items covering the three conceptually important Hardiness components: commitment, control and
challenge. The overall score ranges from 0 to 45, with higher scores indicating greater hardiness.
In addition to the total score, the DRS yields scores for three subscales: Commitment, Control and
Challenge. Since the Italian version has low reliability indices [80], the coefficient alpha was calculated
on the answers provided by the participants of this study. The values obtained are: 0.67, 0.65, 0.70 and
0.72, respectively, for the scale commitment, control, challenge and total DRS, and the reliability levels
obtained are not high, but acceptable.

Emergency Stress Questionnaire (ESQ): During emergency situations such as a pandemic,
healthcare and emergency workers may be affected by several stress factors [75,76,82–86]. The healthcare
and emergency workers in emergency situations may refer to physical, emotional, cognitive,
decision-making, relational and organizational stress [75,76,83–86]. According to the literature,
COVID-19 represents a factor of independent stress [87] and of great impact [15]. Starting with these
considerations, we constructed the Emergency Stress Questionnaire consisting of 33 items assessed on
a five-point Likert scale, with scores from 0 (not at all) to 4 (very much). The scales correspond to the
factors identified and confirmed by factorial analysis through the analysis of the main components with
an orthogonal rotation of factors (Varimax). The number of factors to be extracted was initially verified
through the unit’s largest Eigenvalue criteria and, subsequently, by the Scree Test. Th Emergency
Stress Questionnaire is based on 6 scales: Organizational-Relational Stress, which measures stress
levels related to the organizational context, the relationship between colleagues and social support
(eight items); Physical Stress, which is made up of items describing symptoms of physical fatigue
(five items); Inefficacy Decisional Stress, which revealed the self-effectiveness in decision-making
processes (five items); Emotional Stress, which measured emotional reactions (six items); Cognitive
Stress, which measured cognitive aspects of stress (four items); and COVID-19 Stress, which is made
up of items describing worries related to the COVID-19 emergency (five items). The Emergency Stress
Questionnaire showed good internal consistency (α = 0.93) and also consistency for each individual
scale: Organizational-Relational Stress (α = 0.71), Physical Stress (α = 0.82), Inefficacy Decisional Stress
(α = 0.80), Emotional Stress (α = 0.86), Cognitive Stress (α = 0.72) and COVID-19 Stress (α = 0.80).

3.4. Preliminary Analysis

A first analysis was conducted by Pearson′s correlations between the variables of interest in this
study ESQ, STSS-I and DRS-15. Table 1 shows the results of correlations.
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Table 1. Pearson’s correlation between ESQ, STSS-I and DRS-15 (n = 236).

ESQ STSS-I DRS-15

Total Stress Arousal Intrusion Commitment Control Challenge

ESQ

Organizational-Relational Stress 0.747 *** 0.376 *** 0.198 ** −0.106 * −0.154 ** −0.156 **
Physical Stress 0.702 *** 0.095 −0.04 −0.081 −0.196 ** −0.068

Inefficacy Decisional 0.596 *** 0.246 *** 0.205 ** 0.004 −0.013 −0.054
Emotional Stress 0.756 *** 0.369 *** 0.110 * −0.064 −0.043 0.005
Cognitive Stress 0.693 *** 0.462 *** 0.277 *** −0.078 −0.052 −0.054

COVID Stress 0.671 *** 0.309 *** 0.113 * −0.110 * −0.028 −0.119 *
Total Stress 1 0.414 *** 0.142 * −0.106 * −0.140 * −0.084

DRS-15

Commitment −0.106 * 0.023 0.156 ** 1 0.479 *** 0.103 *
Control −0.140 * −0.136 * 0.068 0.479 *** 1 0.170 **

Challenge −0.084 −0.071 −0.075 0.103 * 0.170 ** 1

STSS-I

Arousal 0.414 *** 1 0.479 *** 0.023 −0.136 * −0.071
Intrusion 0.142 * 0.479 *** 1 0.156 ** 0.068 −0.075

* p < 0.05, ** p < 0.01, *** p < 0.001; ESQ = Emergency Stress Questionnaire; STSS-I = Secondary Traumatic Stress
Scale—Italian Version; DRS-15 = Dispositional Resilience Scale.

Preliminary comparisons were made through the Student’s t-test between the Healthcare and
Emergency groups in relation to the ESQ, DRS-15 and STSS-I scores. Table 2 shows the comparison
between the two groups. Moreover, comparisons were made between groups according to whether
they worked directly with COVID-19 patients or not. Table 3 shows the results of this analysis.

Table 2. Differences in ESQ, DRS and STSS-I between Healthcare (n = 140) and Emergency workers
groups (n = 96).

Healthcare Mean (SD) Emergency Mean (SD) t-Value Cohen’s d 1

ESQ

Organizational-Relational Stress 22.04 (4.69) 19.32 (3.61) 4.77 ** 0.65
Physical Stress 10.09 (5.24) 8.07 (4.48) 3.07 * 0.41

Inefficacy Decisional 14.72 (2.47) 12.77 (2.47) 5.96 ** 0.79
Emotional Stress 13.90 (3.85) 10.58 (3.49) 6.76 ** 0.90
Cognitive Stress 8.65 (2.89) 6.10 (2.54) 6.98 ** 0.94
COVID-19 Stress 15.18 (3.49) 12.85 (4.09) 4.68 ** 0.61

Total Stress 84.54 (15.01) 69.69 (12.02) 8.60 ** 1.09

DRS-15

Commitment 9.81 (1.88) 10.49 (1.97) −2.66 * 0.35
Control 10.39 (1.96) 10.65 (2.67) −0.91 0.11

Challenge 7.96 (2.18) 7.92 (1.90) 0.15 0.02

STSS-I

Arousal 26.48 (4.04) 23.69 (4.27) 5.06 ** 0.67
Intrusion 15.11 (4.96) 14.56 (4.74) 0.86 0.11

* p < 0.01, ** p < 0.001; ESQ = Emergency Stress Questionnaire; DRS-15 = Dispositional Resilience Scale,
STSS-I = Secondary Traumatic Stress Scale—Italian Version.; 1 dimensions of the effect size of Cohen’s d = low
(0.20), medium (0.50), large (0.80); very large (d > 1).

Considering the Gender variable, differences in Physical Stress were recorded in the Healthcare
group (Female: M = 11.09; SD = 5.04; Male: M = 7.96; SD = 5.05; t = 3.44; p < 0.01) and COVID-19
Stress (Female: M = 15.62; SD = 3.28; Male: M = 14.24; SD = 3.77; t = 2.21; p < 0.05). In the Emergency
group, women showed greater Physical Stress (Female: M = 9.41; SD = 4.70; Male: M = 6.94; SD = 3.99;
t = 2.78; p < 0.01) and Emotional Stress (Female: M = 11.52; SD = 3.94; Male: M = 9.79; SD = 2.86;
t = 2.49; p < 0.05), while men had greater Inefficacy Decisional Stress (Male: M = 13.37; SD = 2.34;
Female: M = 12.07; SD = 2.46; t = 2.65; p < 0.05). Females who worked directly with COVID-19 patients
showed higher Physical Stress (Female: M = 811.57; SD = 5.01; Male: M = 8.13; SD = 4.59; t = 4.09;
p < 0.001), Emotional Stress (Female: M = 14.51; SD = 3.92; Male: M = 12.35; SD = 3.85; t = 3.20; p < 0.01),
and COVID-19 Stress (Female: M = 15.91; SD = 3.19; Male: M = 14.55; SD = 3.66; t = 2.29; p < 0.05).
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In workers who had no direct contact with COVID-19 patients, there were no differences in the gender
variable. Between males and females, there were no differences in the resilience and secondary trauma
capacities. A significant difference emerged within the Healthcare group that worked with COVID-19
patients. Nurses showed higher stress scores on the COVID-19 scale than doctors (F = 4.971; p < 0.01;
Bonferroni post hoc test: Nurses: M = 16.45; SD = 3.01; Doctors: M = 14.38; SD = 3.12; t = 2074; p < 0.01).
Within the group of healthcare professionals who did not work directly with COVID-19 patients,
there were no differences. In the Emergency group, there were no differences between workers treating
COVID-19 patients and workers treating other patients.

Table 3. Differences in ESQ, DRS and STSS-I between COVID-19 Patient (n = 134) and No COVID-19
Patient Groups (n = 102).

COVID-19 Patient Mean (SD) No COVID-19 Patient Mean (SD) t-Value Cohen’s d 1

ESQ

Organizational-Relational Stress 22.16 (4.32) 19.31 (4.18) 5.09 *** 0.67
Physical Stress 10.03 (5.10) 8.26 (4.77) 2.71 ** 0.36

Inefficacy Decisional 14.74 (2.44) 12.86 (2.53) 5.75 *** 0.76
Emotional Stress 13.54 (3.46) 11.25 (3.70) 4.51 *** 0.59
Cognitive Stress 8.34 (3.01) 6.67 (2.78) 4.36 *** 0.66
COVID-19 Stress 15.30 (3.46) 12.83 (4.04) 5.04 *** 0.58

Total Stress 84.11 (14.78) 71.18 (14.25) 6.77 *** 0.89

DRS-15

Commitment 9.87 (1.98) 10.38 (1.86) −2.04 * 0.27
Control 10.47 (1.98) 10.53 (2.24) −0.22 0.03

Challenge 7.89 (2.15) 8.01 (1.95) −0.45 0.04

STSS-I

Arousal 26.22 (4.13) 24.21 (4.39) 3.59 *** 0.47
Intrusion 15.28 (4.83) 14.37 (4.90) 1.43 0.19

* p < 0.05, ** p < 0.01, *** p < 0.001; ESQ = Emergency Stress Questionnaire; DRS-15 = Dispositional Resilience Scale,
STSS-I = Secondary Traumatic Stress Scale—Italian; 1 Dimensions of effect size of Cohen’s d = low (0.20), medium (0.50),
large (0.80), very large (d > 1).

4. Results

Multiple regression analyses were conducted to examine the predictive power of resilience scales
in explaining the variance in the ESQ Total Stress score, including Age, Gender (Male vs. Female),
Healthcare vs. Emergency group and COVID vs. No-COVID patient group. The model explained 34%
of variance (F = 17.091; p < 0.001), and Gender (Beta = 0.160; p < 0.01), Healthcare vs. Emergency group
(Beta = −0.338; p < 0.001), COVID vs. No-COVID patient group (Beta = −0.276; p < 0.001) and Control
(Beta = −0.134; p < 0.05) emerged as significant predictors. Commitment, Challenge and Age did not
emerge as significant predictors in the model when explaining the variance in Total Stress. Hierarchical
regression models of emergency stress and resilience scales as predictors were conducted on Arousal
and Intrusion levels of secondary trauma. Considering Age and Gender differences within the groups,
these variables have been included in all models together with the Group variable (Healthcare vs.
Emergency) and the COVID patients vs. No-COVID patients designation (see Table 4).

Table 4. Hierarchical regressions on Arousal and Intrusion (n = 236).

AROUSAL INTRUSION

Exp (B) B Exp (B) B

Model 1

Age 0.066 0.167 ** 0.032 0.073
Gender 0.360 0.041 −1.001 −0.101

Healthcare/Emergency Group −2.364 −0.268 *** −0.597 −0.060
COVID Patients −1.360 −0.155 * 0.722 −0.060

R2 = 0.142 R2 = 0.023
F = 9.473 *** F = 1.375 n.s.
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Table 4. Cont.

AROUSAL INTRUSION

Exp (B) B Exp (B) B

Model 2

Age 0.080 0.203 *** 0.036 0.083
Gender 0.565 0.064 −0.457 −0.046

Healthcare/Emergency Group −0.721 −0.082 0.869 0.088
COVID Patients −0.653 −0.075 −0.122 −0.012

ESQ
Organizational-Relational Stress 0.176 0.180 * 0.120 0.110

Physical Stress −0.207 −0.238 ** −0.196 −0.201 *
Inefficacy Decisional Stress −0.042 −0.026 0.225 0.123

Emotional Stress 0.195 0.181 * 0.006 0.005
Cognitive Stress 0.452 0.315 *** 0.467 0.290 ***
COVID-19 Stress 0.063 0.056 0.011 0.009

R2 = 0.339 R2 = 0.142
∆R2 = 0.197 *** ∆R2 = 0.118 ***
F = 11.450 *** F = 3.697 ***

Model 3

Age 0.068 0.173 ** 0.032 0.073
Gender 0.474 0.054 −0.625 −0.063

Healthcare/Emergency Group −0.901 −102 0.493 0.050
COVID Patients −0.802 −0.092 −0.246 −0.025

ESQ
Organizational-Relational Stress 0.149 0.153 * 0.120 0.110

Physical Stress −0.238 −0.274 *** −0.189 −0.195 *
Inefficacy Decisional Stress −0.068 −0.042 0.174 0.095

Emotional Stress 0.197 0.183 * 0.003 0.002
Cognitive Stress 0.467 0.325 *** 0.464 0.288 ***
COVID-19 Stress 0.094 0.085 0.020 0.016

DRS-15
Commitment 0.404 0.180 ** 0.454 0.181 *

Control −0.411 −0.198 ** −0.026 −0.011
Challenge −0.033 −0.016 −0.150 −0.063

R2 = 0.374 R2 = 0.172
∆R2 = 0.035** ∆R2 = 0.031*
F = 10.116 *** F = 3.540 ***

* p < 0.05, ** p < 0.01, *** p < 0.001; Gender (1 = male; 2 = female); COVID Patients (1 = yes; 2 = no).

5. Discussions

The results of this study highlight how healthcare and emergency workers were exposed to
numerous stressors associated with high arousal during the pandemic, as emerged from studies
conducted on other epidemics [1,4–7]. Healthcare workers, however, showed higher levels of
Organizational-Relational, Physical, Emotional and Cognitive stress than emergency workers. In the
Italian context, in fact, healthcare workers had, in several cases, to re-organize their departments
and, in the absence of clear and pre-existing procedure protocols, seem to have experienced greater
decision-making uncertainty compared to emergency staff, sometimes failing to fully imagine the
consequences of their intervention [1]. This exposed them to tensions in their teams, and led to
uncertainty, frustration and helplessness when facing the disease and numerous deaths. The risk of being
infected, as well as the risk of infecting their family members, was very serious, especially in hospital
operators, where being in contact with COVID-19 patients or with contaminated environments was
constant and prolonged. The scores on the COVID-19 scale of the ESQ questionnaire, which specifically
measures the fear of developing the disease and spreading the virus to others, were very high for
hospital operators, especially for those who were working in direct contact with COVID-19 patients.
To have given aid and assistance to COVID-19 patients was a predictor of total stress, but not of
secondary trauma. The predictive effect of the group and contact variables with COVID-19 patients
recorded in model 1 were then absorbed by the stress scales. Other studies have found that, during an
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epidemic, many healthcare workers are working on the front line in the treatment of patients and this
can have repercussions for their health [71,88].

Working with COVID-19 patients, both in emergency and care phases, has led to the development
of significantly higher levels of stress. There are also differences in stress factors related to the Gender
variable. In particular, women tend to develop greater physical and emotional stress. An additional
source of stress was the realization of the risk of contracting the virus and transmitting it to loved
ones. On the contrary, men seem to have experienced a greater sense of decision-related ineffectiveness
during the emergency phase. The stress related to the risk of COVID-19 infection was significantly
higher in nurses than in doctors, because nurses had more constant contact with COVID-19 patients,
as underlined in other studies [6,11,12,89].

Emergency workers’ interventions with patients may have been carried out before a diagnosis of
COVID-19, which may have limited their understanding of the situation as it related to the pandemic,
but this did not preclude the development of stress reactions or secondary trauma.

The knowledge of a COVID-19 diagnosis and prolonged contact with and care of these patients by
healthcare professionals may explain not only the perception of greater stress, but also the higher scores
obtained on the Arousal scale, with a risk of developing symptoms of secondary trauma. Healthcare
workers, unlike emergency workers, worked for days and weeks with hospitalized patients, having to
cope with the impossibility, in some cases, of being able to provide them with the necessary care and
perceiving a sense of helplessness in the face of numerous deaths on the ward. Furthermore, healthcare
professionals, and especially nurses, also had to provide emotional support for patients who were
unable to have contact with their family members. This may have led them to experience even greater
emotional stress and physical exhaustion, which had an impact on Arousal levels.

In agreement with other studies, the provision of emergency intervention and care in emergency
situations is associated with the risk of developing psychological illnesses, including PTSD [1,12,89].
However, high levels of secondary trauma, especially in terms of arousal, reduce the ability to control
the situation, and this may lead to an increase in the perception of stress.

The results of this study show how Cognitive, Emotional and Organizational—Relational Stress
have a predictive effect on Arousal. In the realm of Intrusion, however, cognitive stress seems to have
the greatest impact. On the contrary, physical stress seems to have a negative effect on both Arousal
and Intrusion. It is likely that individuals who tend to develop physical illnesses lack the ability to be
aware of their negative emotions and thoughts, and this limits their perception of their level of stress.
This phenomenon, which seems to be associated with the mechanisms of somatization, does not mean
these subjects are not at risk of developing a mental disorder, but it removes awareness of their malaise
from their conscience by removing images, thoughts, emotions, etc. that refer to the most negative
aspects of the pandemic. The subjects may feel a lower state of arousal and their memories may be less
intrusive. In this regard, it should be noted that in the Italian version both the Arousal and Intrusion
scales contain items referring to Avoidance.

High stress and arousal conditions required workers to rely on skills of resilience. The literature
notes that resilience has a protective role and, especially in the acute phases of an emergency,
a particular role is given to hardiness [5,6,18,24,25,28]. The results presented, in accordance with other
studies, reveal how Hardiness Scales are associated negatively with stress scales, particularly with
Organizational-Relational, Physical and COVID stress [27,30,64–67]. They appear to have a significant
effect on both Total Stress and Secondary Trauma, in accordance with what has been found in other
studies [23,28,38–40].

The ability underlying the Commitment Scale, which has a positive, predictive effect on both
Arousal and Intrusion, leads emergency and healthcare workers to be actively involved, capable of
facing events and highly involved in reducing difficulties [25,28,42,43,80]. The trend recorded in this
study by resilient and resistant operators of being very involved and committed may explain the
positive association between Commitment and Arousal. The operators were involved in the study
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during the acute phase of the pandemic—that is, when they were probably very absorbed and in a sort
of hyper-involvement, due to the size and extent of the phenomenon.

In the acute phase of the pandemic, healthcare and emergency workers, probably due to the nature
of their work and their predisposition to help others, may have made particular use of commitment
resources. In fact, subjects with high commitment believe in the truth and value of who they are
and what they are doing. This may have led them not to give up and to go on despite the strong
sense of powerlessness and the constant witnessing of a high number of deaths. However, it would
seem that healthcare and emergency workers increased or gained strength from their commitment,
running the risk of a loss of strength and resources and thereby effectively increasing the risk of
developing secondary trauma. According to the literature, these subjects may be at risk of developing
burnout or mental illnesses in the long term [38–41].

The results of this study show that Commitment has a negative correlation with the
Organizational-Relational Stress Scales, COVID-19 and Total Stress. Commitment, however,
precisely because it leads operators to involvement, commitment and acting from a sense of justice
and duty, has a predictive effect on secondary trauma. It is a positive association, in line with other
studies that have found a positive association of the commitment scale with PTSD and other psychic
pathologies, and at the same time, is inversely related to stress [25,61,71,80]. The Italian version
of the intrusion ladder is made up of five items, two of which refer to Avoidance. A subsequent
investigation might allow for the separation of Intrusion items from Avoidance items in order to verify
how Commitment behaves with respect to the two types of symptoms.

According to Alexander and Klein [61], in the present study the Control Scale of Hardiness is
negatively associated with PTSD. The scale of Hardiness Control assumes negative predictiveness
with respect to both Stress and Arousal; this is more pronounced in the Healthcare group that assisted
COVID-19 patients. The Control Scale detects how personal beliefs and actions can influence events.
The Control Scale, therefore, seems to assume a protective role with respect to Total Stress and Arousal.

Since in the Italian version the Arousal and Intrusion scales also contain items that detect
Avoidance, this may explain the negative effect of Control on the Arousal scale, since Control refers to
the ability to regulate negative emotions. The effectiveness of Control in managing emotions has been
found in other studies conducted on doctors and nurses [28,41,51].

In agreement with other studies, the presence of trauma related to stress reactions does not
exclude the presence of positive responses. Studies on traumatic stress conducted on emergency and
healthcare workers indicate how stressful events can be associated with positive changes in terms
of self-perception, relationships with others and appreciating the results obtained. Resilience could,
indeed, be a source of personal growth [22,23].

The Challenge scale of hardiness is able to consider a traumatic event as a stimulus to development.
In the present study, the average Challenge scores are lower than for the other scales and in the
lower average range overall [80]. Challenge does not assume predictive significance for stress or
secondary trauma.

It is likely that in the acute emergency phase of the pandemic, operators were in difficulty and
(over)committed. Coping with emergencies and with their immediate reactions may have left them
no time or opportunity to consider their traumatic experiences or to attribute a different meaning to
events characterized by high numbers of daily deaths.

However, the effect of Challenge might be observed at a later stage when the more traumatic
aspects might have faded from memory and the operators have the time to reflect further on their
experiences. Age shows a positive predictive effect on Arousal, if considered in association with
other predictors such as resilience and stress factors, in explaining the symptoms of secondary
trauma. These results seem to corroborate Hou et al. [73]: the mental health of middle-aged operators
depends less on resilience and more on other factors, such as feelings of self-fulfillment and personal
growth. The above results concern the reactions of the operators detected in the acute phase of the
pandemic. It would be interesting to follow up and examine how hardiness resources act on secondary
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trauma—for example, leading workers to activate other resources, such as those of Challenge, to protect
against overcommitment.

The results of our study are in line with what has been highlighted by De Brier et al. [90], according
to whom the mental health of healthcare professionals during epidemics requires a preservative
approach. The authors suggest that a safe and efficient work environment should promote a personal
sense of control that can maximize healthcare workers’ resilience during a global health crisis such as
the COVID-19 pandemic.

The results of this study highlight a relevant effect of stress on secondary trauma, while the
components of hardiness have low correlations and low incidence. During the first phase of reaction to
the pandemic, it is likely that hardiness skills are not able to constitute a highly effective protective
factor or do not manifest owing to the seriousness of the situation. It is also necessary to consider that
the present study is limited by the number of participants in relation to the low reliability/stability
of the commitment and control scales that could have affected the final results. An extension of the
sample or a follow-up retest would be of merit.

In emergency situations, such as the COVID-19 pandemic, it is also necessary to provide
psychological support, training and supervision to healthcare professionals, and to help them reflect
on how to react emotionally and psychologically to a catastrophic event [91]. Furthermore, healthcare
organizations should provide healthcare professionals with information on how to manage stress,
reduce burnout and increase resilience during a crisis of this magnitude [92]. In addition, resilience can
be acquired through mental health training, which can improve an individual′s sense of self-confidence
and self-efficacy [93] and also, according Buselli et al. [94], there is a need to encourage healthcare
workers to empower their emotional and cognitive skills.

One limit of the research is the reliance on self-reporting tools as in the trend of international
literature, even if they do not have control scales and allow for the detection of any response bias
such as, for example, social desirability. The data collected in this study refer to the responses of the
healthcare and emergency workers in the initial emergency. As part of a longitudinal study, a greater
association of stress with coping and hardiness strategies is expected in phase two of the pandemic.
Furthermore, in order to stabilize the symptomatic manifestations, the intrusive aspects of the trauma
are likely to be greater. Over time, it is assumed that acute stress reactions subside the symptomatic
remission, in which resilience and capacity to cope have proven effective or, on the contrary, a real
structuring of secondary trauma and/or of burnout. Following these hypotheses, the authors are
implementing a longitudinal research design by inserting new variables such as resilience, burnout
and trauma related coping self-efficacy.
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