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Abstract: The impact of the COVID-19 pandemic on global healthcare workers” (HCWs) mental health
has been well documented in the last two years; however, little is known regarding HCWs working
in specific healthcare fields. During two subsequent periods of national lockdown in Italy (June-July
2020, T1, and November-December 2020, T2), a total sample of 47 HCWs working in a reproductive
medicine hospital unit completed an ad hoc questionnaire for assessing emotional reactions to the
pandemic, stress symptoms, and ways of coping. Moderate-high levels of anger and sadness were
experienced by 65.9% and 68.1% of the HCWs, respectively, while moderate-high levels of anxiety
and fear were experienced by 51.1% and 56.8%, respectively. Higher stress symptoms experienced by
HCWs were hypervigilance, avoidance of thoughts and memories, and tiredness/low energy. At
T2, levels of hypervigilance, irritability, intrusive thoughts, and detachment were higher than at T1,
while avoidance of external triggers decreased. Moderate-high levels of anxiety resulted significantly
associated with several symptoms of stress: irritability /fearfulness, depression/hopelessness, tired-
ness/low energy, problems with concentration, and intrusive thoughts. Regarding coping strategies,
HCWs tended to adopt more problem-focused coping (e.g., contributing to improving a situation)
and this tendency was higher at T2. Overall findings suggest a risk for the persistence of stress
symptoms and, therefore, a risk for a chronic course, which might interfere with the global quality of
mental health at work and the care provided to patients. Clinical implications highlight the relevance
of implementing support programs for this category of HCWs focused on the elaboration of negative
emotions and on fostering adaptive coping strategies.

Keywords: healthcare workers; reproductive medicine; COVID-19 lockdown; mental health;
psychological wellbeing; emotions; stress impact; coping

1. Introduction

COVID-19 was declared a pandemic by the World Health Organization (WHO) on
11 March 2020. Its rapid spread and high mortality imposed unprecedented and massive
changes on society and people’s lives throughout the world [1].

Italy was the first European country to face the COVID-19 outbreak, in a period char-
acterized by a limited knowledge about the virus. At the beginning of the pandemic, the
highest incidence was in the northern regions; in Lombardy, Piedmont, Emilia Romagna,
and Veneto, more than 10,000 cases of infected individuals were counted (ISS, 12 March
2020). Facing this emergency, the Italian Government implemented extraordinary mea-
sures to limit viral transmission, including social distancing, closure of educational and
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employment facilities, border closure, and lockdown throughout the entire country [2] that
persisted until June 2020. Despite a partial improvement in the pandemic condition during
the summer months, a sudden increase in coronavirus cases and COVID-related deaths
during fall-winter 2020, required the re-activation of severe restrictions.

These exceptional restrictive measures have put an enormous strain on the Italian
population [3,4]. In particular, healthcare workers (HCWs) directly involved in dealing
this emergency [5] were more exposed to stressors related to the pandemic, reporting high
levels of stress, depression, anxiety, somatic symptoms, post-traumatic stress disorders,
and sleep disturbances [6-10].

The outbreak control measures affected, more generally, all hospital medical fields,
resulting in the formulation and implementation of new guidelines, the reorganization of
units and services, the reallocation of healthcare resources to COVID-19 wards, the activation
of protocols for containing viral transmission, and the suspension of all non-urgent cares [11].
Although frontline HCWs reported a greater vulnerability to psychological distress than
others HCWs [12,13], the impact of the pandemic on HCWs’ mental health has been overall
documented, regardless of direct or indirect management of COVID-19 patients.

Many international studies have, in fact, underlined how HCWs experienced extreme
work pressure, including work overload, changes in professional tasks and fast adaptations
to new health strategies, and facing the risk of being infected or infecting family members
on a daily basis. In this scenario, they experienced intense feelings of stress, anxiety,
fear, helplessness and loneliness, heightened by the lack of social support due to the
lockdowns [14-16]. In particular, according to recent systematic umbrella reviews and
meta-analyses [1,17], the pooled prevalence rates of mental health symptoms of HCWs
in practice, during the COVID-19 pandemic, were about 30% for depression, 30% for
anxiety, 30% for post-traumatic and acute stress disorders, and 40% for sleep disorders,
with substantial heterogeneity among studies. This variability has been explained by
different factors, such as different mortality and infection rates among countries, gender
differences, professional category, kind of users, health care setting, working conditions, etc.

It is worth noting that most of the studies included in the abovementioned reviews and
meta-analyses were conducted during the first COVID-19 wave (especially from March 2020
to July 2020), while there is a paucity of studies on the impact of the pandemic on HCWs’
mental health during the second wave (November 2020-December 2020). According to
the few existing studies conducted during the second wave [18-20], more than 40% of
HCWs showed mild to moderate anxiety symptoms. Besides, the longitudinal study by
Canal-Rivero et al. [21], conducted involving different samples across the first and the
second wave, observed a significant improvement in the stress reactions in HCWs, even
if the proportion of HCWs who fulfilled the criteria for acute stress disorders (ASDs) did
not change over the follow-up period. Also, as suggested by another longitudinal recent
study [22] involving different samples across two time points, the severity and prevalence
of anxiety, depression, and stress tended to increase at the second peak of the pandemic,
compared to the first one. These emerging findings may suggest the existence of a risk for
a chronic course of psychological difficulties, which needs further investigations.

Given the severe impact of COVID-19 on HCWs, a line of research has focused on
the investigation of their possible coping strategies [23-25], suggesting that HCWs with
higher levels of anxiety and stress tend to more frequently adopt dysfunctional coping
mechanisms (such as avoiding behaviors, self-blaming, rumination), which might worsen
the course of the clinical picture.

Considering this risk for long-term consequences on HCWS’ mental health, it could
be relevant to explore the impact of the COVID-19 pandemic on HCWs working in specific
healthcare contexts, where the patients may require specific care and support. These studies
might highlight the amount of risk incurred by different categories of HCWs and might
allow the planning of intervention tailored to their specific needs, in order to decrease their
vulnerability to psychological problems.
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In this context, the field of reproductive medicine was one of the most affected by the
unexpected COVID-19 pandemic and by the consequent introduction of control measures.
In fact, besides the burden connected to reorganization of the services and tasks, along
with the fear of being infected and a heightened lack of social support, HCWs have been
faced suspension of all new medically assisted reproduction (MAR) treatment cycles for an
indefinite period. HCWs have also experienced a lack of guidelines for dealing with the
clinical management of patients and uncertainty about the impact of COVID-19 infection
on pregnancy and neonatal outcomes [26-28]. In addition, all of this happened to the
management and the care of an emotionally and psychologically sensitive category of
patients [29,30], that of infertile women and men, who, in response to the COVID-19
emergency, showed an increase in levels of stress, anxiety, and depression that were much
higher than the one would normally expect in the infertile population [31-34].

However, to our knowledge, studies evaluating the psychological influence of the
COVID-19 pandemic on the wellbeing of HCWs working with infertile population are
lacking. Enhancing this knowledge might shed light on HCWs’ potential vulnerabilities and
needs, with relation to the specific characteristics of these hospital units and their patients.

Based on these premises, a staff of psychologists working in a reproductive medicine
unit of a public hospital developed an explorative investigation in order to understand the
possible influence of the pandemic on stable workers” psychological wellbeing. A further
and more general aim, based on clinical demands, was to better identify the specific needs
and the potential risk factors for their mental health, in order to plan possible tailored
interventions during the pandemic.

Therefore, the first aim of the study was to investigate the impact of the spread of
COVID-19 and of the lockdown periods (associated with the first and second waves) on
the mental health of HCWs who continued to work in a center of reproductive medicine;
specifically, their range of positive and negative emotions, stress symptoms, and ways
of coping were considered, analyzing possible differences between the first and second
COVID-19 waves. Secondly, the possible relationship among emotional reactions, stress
symptoms and ways of coping were investigated. The goals of the study were mainly
exploratory, due to the exceptionality of the event of the COVID-19 pandemic; therefore no
specific hypotheses were developed.

2. Materials and Methods

This cross-sectional study was realized in Italy in the two different periods of the year
2020, specifically during the first wave period (June—July 2020, Time 1 or T1) and the second
one (November—-December 2020, Time 2 or T2).

2.1. Participants

A total of 47 participants were recruited, whose main socio-demographic characteris-
tics are shown in Table 1.

At T1, June—July 2020, almost all the of HCWs working in the unit completed the
questionnaire, 25 out of 27, which represents 92.6%. Twenty-three were women and two
were men, mean age 38.5 (SD 7.68). Subjects were recruited at the Center of Reproductive
Medicine, Department of Obstetrics and Gynecology, Azienda Unita Sanitaria Locale-
IRCCS in Reggio Emilia (Italy), and they were all working permanently in that unit. Socio-
demographic characteristics of this sample, called the T1 group, are shown in Table 1.

At T2, November-December 2020, 22 HCWs were still working in the unit and they all
completed the questionnaire. The subjects were 19 women and three men, always working
in the same place; mean age of the participants was 41.1 (SD 5.75). The main characteristics
of this sample, called the T2 group, are presented in Table 1.

2.2. Procedure

Subjects were asked for voluntary and anonymous participation in the study by the
head of the Center for Reproductive Medicine, with the support of psychologists working
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in the same unit. The only criteria used to recruit participants was that they had to work
permanently as HCW in the Reproductive Medicine Unit (e.g., biologist, nurse).

Table 1. Main characteristics of the sample.

Total Sample T1 Group T2 Group
(N =47) (N =25) (N =22)
39.85 + 6.76 38.50 + 7.68 41.07 £ 5.75
Age, mean £ SD (range) (27-54) (27-54) (31-50)
Gender (%) Female 93.2 95.8 90.0
Job (%) Biologist 19.1 20 18.2
Nurse 34.0 36 31.8
Physician 25.5 24 27.3
Healthcare 12.8 12 13.6
assistant
Other 8.6 8.0 9.1
Education (%) High school 20.5 27.3 13.6
Master’s degree 27.3 27.3 27.3
Specialization 455 40.9 50.0
Other 6.7 45 9.1
Civil status (%) Married/cohabiting 80.8 76.0 86.3
Single 12.8 16.0 9.2
Other 6.4 8.0 45

First, an official email describing the study was sent by the head of the unit and the
psychologists to all the HCWs of the Reproductive Medicine Unit. The study was presented
as an exploratory survey on emotional experience and psychological wellbeing during
the COVID lockdowns; if the HCWs agreed to participate, they could find a printed copy
of a questionnaire to complete anonymously in specific rooms of the unit (e.g., clinic).
Along with the questionnaire, realized ad hoc by the staff, subjects gave their informed
consent. Considering the restricted number of stable HCWs in the unit and the investigation
of personal emotional and psychological issues, data were collected and analyzed in
an anonymous way to protect respondents’ privacy and the reliability of the answers.

The study was conducted according to the guidelines of the Declaration of Helsinki
and ethically reviewed and approved by the head of the Center for Reproductive Medicine.

2.3. The Questionnaire

The questionnaire was specifically designed by the psychological staff of the unit, with
the aim to address and investigate the specific indicators of mental health and wellbeing of
the HCWs working in the unit. It was composed of a series of specific questions inspired by
other self-reported questionnaires developed during the COVID-19 emergency, and it was
delivered online to investigate the psychological dimensions of wellbeing and adjustment
to stress.

Even if the psychologists were aware of the existence of standardized tools for the
measurement of variables like stress symptoms and coping, they deliberately chose to
develop a specific questionnaire to facilitate the investigation and expression of emotional
issues in HCWs. In fact, the psychological staff aimed to avoid the risk of presenting
potentially intrusive items (items on somatic and psychopathological dimensions were
reduced) and presenting validated tools already known by the HCWs.

The questionnaire was completed in an anonymous form, and it was composed of the
following sections:

- Section 1: socio-demographic information and changes in work conditions;

- Section 2: direct/indirect contact with COVID-19 (three items): this section aimed to
collect information on infection and severe complications (or death) due to the virus,
experienced personally or in one’s acquaintances;
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- Section 3: emotional reactions to the pandemic (nine items): the section explored the
intensity experienced as a state of a range of positive and negative emotions (e.g., fear,
sadness, anxiety, anger) experienced as a state (not as an emotional trait); the answers
were rated on a seven-point Likert scale (1 = not at all, 7 = very much);

- Section 4: stress symptoms (14 items): this section evaluated the occurrence of the main
common signs of stress during the past two weeks (e.g., hypervigilance, avoidance,
flashbacks, detachment); the answers were rated on a four-point Likert scale (1 = not
at all to 4 = nearly every day);

- Section 5: coping strategies (10 items): the section aimed at evaluating the tendency to
use specific ways of coping (e.g., avoid conflicts, rely on others), rating the answers on
a four-point Likert scale (1 = strongly disagree, 4 = strongly agree).

2.4. Statistical Analysis

All statistical analyses were performed both on the total sample and, separately, on
the sample at T1 and the sample at T2.

Descriptive analyses were run in order to verify the homogeneity of the samples
on socio-demographic and work condition variables (Pearson’s X? Test for categorical
variables and Student t-test for continuous variables).

Statistically significant differences in the mean scores of emotional reactions, levels of
distress, and ways of coping were tested by the Mann-Whitney U test. Besides, to evaluate
the possible influence of emotional states on the characteristics of stress reactions and
ways of coping, scores for each emotional state were first categorized into two categories:
low intensity, including all subjects with scores ranging between 1 and 3 points, and
moderate-high intensity, for the ones with scores of 4-7 points. Categories were then put
in relation to the scores of stress symptoms and of ways of coping, respectively, through the
Mann-Whitney U test. To control an over risk of type 2 error, all comparisons were defined
a priori and no adjustments were made, as recommended by Streiner and Norman [35].

Statistical analyses were performed using IBM SPSS version 20.0 for Windows. A p < 0.05
was considered as significant.

3. Results
3.1. Sample Characteristics: Socio-Demographic and COVID-Related Information

The main characteristics of the total sample and of T1 and T2 groups (sample recruited
during the first and second COVID-19 lockdowns, respectively), are shown in Table 1. No
group differences were found in relation to gender, age, job, education level and civil status
(all had p > 0.05).

Besides, most respondents (93.6%) declared no change in their work conditions during
the two lockdowns, considering the workplace and work shift (88% and 100% at T1 and
T2, respectively).

Most respondents (91.5%) did not contract COVID-19 during both time assessments
(92% and 90.9% for T1 and T2 groups, respectively). Nevertheless, in both groups many
respondents (87.2%) had acquaintances infected by COVID-19 (76% and 100% for T1 and
T2 samples, respectively); of these, almost half died because of the disease (44.7%, of
which 36% and 54.5% were T1 and T2 samples, respectively). Frequencies were overall
similar between the T1 and T2 groups, excepted for having acquaintances infected by
COVID-19 (X3(1) = 6.053, p = 0.014). Subsequent analyses showed that this variable did
not significantly influence the dependent variables of the study (emotional reactions,
levels of stress, and ways of coping). For this reason, it was not further included in the
statistical analyses.

3.2. Emotional Reactions to the Pandemic

Mean scores regarding emotional reactions to the pandemic are shown in Table 2.
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Table 2. Emotional reactions to the pandemic.

Total Sample T1 Group T2 Group
(N =47) (N =25) (N =22)

Anxiety 2.51 £ 0.80 (1-5) 240 +0.71 (14) 2.64 +0.91 (1-5)
Fear 3.82 £ 1.76 (1-7) 3.75 £ 1.80 (1-7) 3.90 £ 1.74 (2-7)
Anger 441 +2.27 (1-7) 433 £ 2.46 (1-7) 4.50 £2.10 (1-7)
Disgust 2.74 +£2.21(1-7) 2.33 £2.06 (1-7) 3.18 +£2.32 (1-7)
Sadness 4.23 £+ 2.02 (1-7) 4.48 +1.94 (1-7) 4.77 £1.57 (2-7)
Happiness 1.30 £ 0.96 (1-7) 1.25 £ 0.53 (1-3) 1.36 £1.29 (1-7)
Surprise 2.07 £0.53 (1-7) 1.87 £1.33 (1-5) 227 +1.72 (1-7)

Values are expressed as mean scores %+ SD (range).

Considering the total sample, higher emotional reactions seemed to correspond to
anger, sadness, and fear. At T1 and at T2, higher emotional reactions were similar, going
from the highest, sadness, to anger and then fear. Happiness was the lowest emotional
state experienced by participants both at T1 and at T2.

No significant differences emerged in the levels of emotional reactions to the pandemic
between T1 and T2 assessments (all had p > 0.05; Table 2).

According to the aims of the study, we then calculated two main categorical scores of
emotional reactions (low vs. moderate-high).

Figure 1 shows the frequencies of subjects belonging to the categories for every emo-
tional state. Most of the cases of moderate-high scores were for anger and sadness emotions
(65.9% and 68.1%, respectively). Moreover, we found that about half of the subjects showed
moderate-high levels of anxiety (51.1%) and fear (56.8%). On the contrary, the frequency of
subjects with moderate-high levels of disgust, happiness, and surprise was very low (28.9%,
2.2.%, 11.9%, respectively); therefore, these variables were not considered nor included in
subsequent analyses.
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Figure 1. Emotional reactions to pandemic. Values are expressed as frequencies (%).

3.2.1. Stress Symptoms

Levels of stress symptoms are described in Table 3.

In the global sample, higher scores were observed for the following categories of symp-
toms: hypervigilance, and avoidance of thoughts and memories; lower scores corresponded
to hyperreactivity /physical reactions, distressing dreams, and nightmares.

Considering the T1 group, higher stress symptoms were hypervigilance and avoidance
of thoughts; at T2, still hypervigilance and avoidance of thoughts showed the highest scores.
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Table 3. Stress symptoms.

Dimension Total Sample T1 Group T2 Group
ensions (N =47) (N =25) (N =22)
Altered arousal
Irritability and anger 2.18 + 0.76 (1-4) 2.20 + 0.56 (1-4) 222 + 0.81 (1-4)
Problems with 1.67 £ 0.60 (1-4) 1.67 £ 0.62 (1-4) 1.67 + 0.69 (1-4)
concentration
Hyperreactivity /physical ) 5, ( 56 (14) 1.07 + 0.26 (1-4) 1.11 + 0.47 (1-4)
reactions
Hypervigilance 2.80 =+ 1.04 (1-4) 2.60 + 0.99 (1-4) 3.44 +0.78 (1-4) *
Intrusion symptoms
Intrusive thoughts 2.19 4 0.90 (1-4) 1.93 £ 0.88 (1-4) 2.33 £ 0.77 (1-4) *
Flashbacks 1.64 + 0.80 (1-4) 1.53 £ 0.80 (1-4) 1.61 + 0.85 (1-4)
Distressing dreams 1.15 £ 0.47 (1-4) 1.00 = 0.00 (1-4) 1.06 £ 0.24 (1-4)
and nightmares
Avoidance symptoms
Avoidance of external ) 55, 79 (1_y) 1.53 4 0.83 (1-4) 1.33 & 0.77 (1-4) *
triggers
Avoidance of
thoughts and 251 + 0.92 (1-4) 2.47 + 0.83 (1-4) 2.72 + 1.02 (1-4)
memories
Alterations in mood and
cognition
Irritability /fearfulness  1.74 = 0.74 (1-4) 1.47 + 0.52 (1-4) 2.11 + 0.83 (1-4) *
Detachment/obnubilation 1.54 + 0.81 (1-4) 1.40 + 0.83 (1-4) 1.67 + 0.69 (1-4) *
_ Diminished 1.63 £ 0.68 (1-4) 1.67 4 0.49 (1-4) 1.61 + 0.78 (1-4)
interest/pleasure
Depression and 1.77 4+ 0.73 (1-4) 1.60 + 063 (1-4) 1.94 + 0.87 (1-4)
hopelessness
Tiredness/low energy ~ 2.23 + 0.84 (1-4) 2.33 + 0.62 (1-4) 2.39 + 1.09 (1-4)

Values are expressed as mean scores & SD (range) * p < 0.05.

When comparing the T1 and T2 groups, mean scores seemed significantly higher at T2
compared to T1 for the following symptoms: hypervigilance (Mann-Whitney U = 365.000,
p = 0.007), intrusive thoughts (Mann-Whitney U = 360.500, p = 0.044), irritability / fearfulness
(Mann—-Whitney U = 347.000, p = 0.041), and obnubilation (Mann-Whitney U = 346.000,
p = 0.034). Conversely, the symptom “avoidance of external triggers” showed significantly
lower mean scores in the T2 group (Mann-Whitney U = 169.000, p = 0.032).

All other items did not significantly differ between the two groups (all had p > 0.05).

3.2.2. Ways of Coping

Mean scores regarding ways of coping are described in Table 4.

On the global sample, the items “plan the time of the day” and “contribute to improve
a situation” got higher scores, while “suffer the situation” got the lowest one. At T1, the
highest scores corresponded to the items “plan the time of the day” and “can get help from
others” and, for T2, this was “contribute to improve a situation” and “plan the time of
the day”.

No statistically significant differences were observed between the two groups, except
for the item “contribute to improve a situation” getting a higher value in the T2 group
(Mann-Whitney U = 331.500, p = 0.014). All other items did not significantly differ between
the T1 and T2 groups (all had p > 0.05).

3.3. Influence of Emotional States on Stress Symptoms

Mann-Whitney U analyses showed a significant influence of anxiety on the scores of
stress symptoms (Table 5).
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Table 4. Ways of coping.
Total Sample T1 Group T2 Group
(N =47) (N =25) (N =22)

Emotion-focused coping

Worry and vent emotions 2.74 4+ 092 (1-4) 3.00-0.69 (1-4) 2.57-0.98 (1-4)

Try to see the positive side of a situation ~ 3.09 +£0.93 (1-4) 3.05-0.90 (1-4)  3.00-1.00 (1-4)
Problem-focused coping

Ability to solve problems 3.15+ 0.66 (1-4) 3.09-0.43 (1-4) 3.19-0.81 (1-4)

Contribute to improve a situation 320 £0.59 (2-4) 3.00-0.54 (14) 3.43-0.60 (1-4)*
Plan the time of the day 330 £0.83(1-4) 3.27-0.73(1-4) 3.29-1.01 (1-4)
Avoidance-focused coping
Avoid conflicts 3.02+0.79 (1-4) 291-0.75(1-4) 3.00-0.83 (1-4)

Suffer the situation

220 +£0.91 (14)

2.27-0.88 (1-4)

2.14-0.96 (1-4)

Support-focused coping
Rely on others
Can get help from others
Need of someone’s understanding
and support

243 + 0.85 (1-4)
3.17 + 0.70 (1-4)

2.72 +0.94 (1-4)

2.41-0.66 (1-4)
3.14-0.64 (1-4)

2.64-0.90 (1-4)

2.43-1.03 (1-4)
3.14-0.79 (1-4)

2.76-1.00 (1-4)

Values are expressed as mean scores & SD (range); * p < 0.05.

Table 5. Associations among emotional states and stress symptoms.

Fear
Moderate-High
(n=27)

Anxiety
Moderate-High
(n=24)

Low
(n = 20)

Low
(n =23)

Anger
Low
(n=16)

Moderate-High
(n=31)

Low
(n=15)

Sadness
Moderate-High
(n=32)

Altered arousal
Irritability and
anger
Problems with
concentration
Hyperreactivity /
physical
reactions
Hypervigilance

212+ 0.49 2.29 £0.85 2.20 £0.67 217 £0.71

1.35 +0.49 2.00 £ 0.61* 1.60 £0.74 1.67 +0.49

1.12+0.49 1.06 £ 0.24 1.07 £2.26 1.11 +£ 047

2.82 +1.02 3.24 +0.90 2.80 +1.01 3.17 +£0.92

2.00 £ 0.00

1.70 £ 0.48

1.00 = 0.00

3.00 £ 0.94

223 £0.81

1.64 £ 0.66

1.14 + 047

3.00 & 1.02

227 £0.64

1.64 £0.67

1.00 £ 0.00

2.64 +0.81

217 £0.72

1.70 + 0.64

1.13 £ 0.46

3.22+1.00*

Intrusion
symptoms
Intrusive
thoughts
Flashbacks
Distressing
dreams and
nightmares

1.76 £ 0.66
1.53 +0.80

247 £0.87*
1.59 +0.87

2.07 £ 0.96
147 £0.83

217 £0.79
1.67 £0.84

1.00 & 0.00 1.06 £ 0.00 1.00 £ 0.00 1.06 + 0.24

1.90 £ 0.74
1.40 +0.70

1.10 £ 0.32

223 +£0.92
1.64 +0.90

1.00 £ 0.00

1.91 + 0.94
1.18 £ 0.41

1.00 £ 0.00

222 £0.80
1.74 £092*

1.04 £0.21

Persistent
avoidance
Avoidance of
external
triggers
Avoidance of
thoughts and
memories

1.71 £ 0.99 1.18 £0.39 1.60 £0.74 1.33 £ 0.84

2.65 +0.93 2.53 £0.94 2.53 £0.99 2,67 £091

1.80 £ 0.79

2.70 £0.82

1.32+0.78*

2.64 £ 0.95

2.00 £0.78

2.45 £ 0.93

1.17 £0.65*

2.65 £0.94

Alterations in
mood and
cognition

Irritability /
fearfulness

Detachment/

obnubilation

Diminished

inter-
est/pleasure
Depression
and
hopelessness
Tiredness/low
energy

141+ 051 218 £0.81* 1.67 £0.82 1.89 £ 0.76

1.41 £ 0.62 1.65 & 0.86 1.67 = 0.90 1.39 £ 0.61

1.41 £ 0.51 1.88 £ 0.70 * 1.67 = 0.62 1.67 £+ 0.69

1.41 +0.62 218 £0.73* 1.87 £0.83 1.72£0.75

191+ 0.79 254 £0.78* 221 £0.98 2.24 £+ 0.66

1.80 +0.79

1.40 £ 0.52

1.80 £ 0.79

1.70 +0.82

2.07 £0.70

1.73+£0.77

1.50 & 0.80

1.64 &+ 0.59

1.82 £ 0.80

221 £0.82

1.73£0.79

1.27 £ 047

1.82 + 0.60

1.82 £0.87

247 £0.74

1.83 £0.78

1.65 £ 0.83

1.57 £ 0.66

1.78 £ 0.74

213 +£0.87

*p <0.05.

Specifically, most of the items regarding alterations in mood and cognition domain
were significantly higher in the moderate-high anxiety group: “irritability /fearfulness”
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(Mann-Whitney U = 395.000, p = 0.002), “diminished interest/pleasure” (Mann-Whitney
U = 384.500, p = 0.003), “depression and hopelessness” (Mann-Whitney U = 447.500,
p <0.0005), and “tiredness/low energy” (Mann—-Whitney U = 391.500, p = 0.008). Further-
more, significantly higher scores emerged for the subjects with moderate-high anxiety
regarding “problems with concentration” (Mann-Whitney U = 393.000, p = 0.001) and
“intrusive thoughts” (Mann-Whitney U = 401.000, p = 0.003).

When anger was considered, the scores of the “avoidance of external triggers” item
were significantly lower in the case of the moderate-high anger group (Mann-Whitney
U =127.500, p = 0.023).

When sadness was considered, the group with moderate-high sadness showed signifi-
cantly higher scores for the items “hypervigilance” (Mann-Whitney U = 303.500, p = 0.048)
and “flashbacks” (Mann-Whitney U = 310.000, p = 0.023), but lower scores at “avoidance of
external triggers” (Mann-Whitney U = 114.000, p = 0.002).

No significant differences emerged between low and moderate-high fear groups for
what concerns stress symptoms.

3.4. Influence of Emotional States on Ways of Coping

When the possible association between emotional states and ways of coping was
explored (Table 6), only a significant effect of anxiety on the item “suffer the situation”
emerged (Mann-Whitney U = 354.000, p = 0.037): moderately—highly anxious subjects were
shown to suffer the situation significantly more compared to the group with low anxiety.

Table 6. Associations among emotional states and ways of coping.

Low
(n=23)

Anxiety Fear Anger Sadness
Moderate-High Low Moderate-High Low Moderate-High Low Moderate-High

(n=24) (n =20) (n=27) (n=16) (n=31) (n=15) (n=32)

Emotion-
focused
coping
Worry and
vent emotions
Try to see the
positive side
of a situation

2.67 +0.80

3.19+£0.93

2.91 4+ 0.92 2.63 +0.83 2.95+0.79 2.79 +0.80 2.70 +0.87 2.57 +0.85 2.90 +0.86

2.86 + 0.94 3.21 +£0.86 291 4+ 0.92 3.00 £ 0.87 2.96 +0.98 2.934+0.73 3.07 +1.03

Problem-
focused
coping
Ability to
solve
problems
Contribute to
improve
a situation
Plan the time
of the day

3.10 £ 0.70

3.14 £0.57

3.24 £0.94

3.18 £0.59 3.11 £0.57 3.23 £0.53 3.07 £0.27 3.11+£0.75 3.00 £ 0.55 3.21 £0.68

3.27 £0.63 3.16 £ 0.50 3.27 £ 0.63 3.21 £0.58 3.15 £ 0.60 3.14 £ 0.54 3.24 £+ 0.64

3.32+£0.78 3.26 £0.87 3.36 £0.73 3.64 £0.50 3.04 £0.94 3.21 £0.98 3.31+0.81

Avoidance
coping
Avoid conflicts
Suffer the
situation

2.81 4 0.87
1.09 +0.83

3.09 £ 0.68 2.84 +0.83 3.09 + 0.61 2.714+0.83 3.00+0.73 2.79 +0.80 3.03+0.78
2.50 £0.91* 2.32 +£0.88 2.09 +£0.87 2.21 £0.80 2.07 £0.87 2.14 £ 0.86 2.24 +£0.95

Support-focused
coping
Rely on others
Can get help
from others
Need of
someone’s
understanding
and support

243 +0.74
3244077

2.52 4+ 0.93

2.41 £ 0.96 237 £0.76 2.45 £ 0.86 2.50 +0.76 2.26 £0.81 2.36 £0.63 2.45 £ 0.95
3.05 £ 0.65 3.26 £ 0.65 3.09 £ 0.61 3.43 £0.51 293 £0.73 3.07 £ 0.62 3.17 £0.76

2.86 £ 0.94 2.79 £ 0.86 2.64 £ 0.95 2.79 £ 0.89 2.56 £ 0.93 2.64 £1.01 2.72 £ 092

*p < 0.05.

No significant differences emerged between low vs. moderate-high groups according
to the emotional states of fear, anger, and sadness.
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4. Discussion

The aim of the present study was to explore the psychological wellbeing in HCWs
working in the field of reproductive medicine, in order to identify possible risk factors
for their mental health and wellbeing at work. Specifically, we assessed the psycholog-
ical impact of the first and second waves of COVID-19 during the two periods of na-
tional lockdowns, the most critical moments of the pandemic period. To our knowledge,
this was the first study to describe and explore emotional reactions, stress symptoms,
and ways of coping among HCWs working in a reproductive medicine unit during the
COVID-19 pandemic.

First, regarding to the exploration of the emotional reactions experienced by HCWs
during the pandemic, the most intense were anger, sadness, and fear, while the least
marked was happiness. The predominance of negative emotional states is in line with other
recent studies [36-38], particularly with the observation whereby HCWs tend to experience
mainly feelings of sadness and anger (ibidem). No significant differences between the
first and second waves were observed in the intensity of emotional states; feelings of
anger, sadness, and fear were confirmed to be higher in both assessments, showing a slight
increase over time. These results seem to prompt that the negative impact of COVID-19
on HCWs emotional wellbeing persists over time, especially in correspondence with both
critical moments of the national lockdowns.

Secondly, when the quality and intensity of stress symptoms experienced by HCWs
during the pandemic were investigated, several signs of a global burden emerged. Indeed,
considering the total sample, the potential symptoms with higher mean scores were repre-
sented by hypervigilance and irritability / fearfulness (both regarding the altered arousal
domain), avoidance of thoughts and memories (persistent avoidance domain), intrusive
thoughts (intrusion symptoms domain), and tiredness/low energy (alterations in mood
and cognition). This clinical picture of altered functioning in different domains is coherent
with previous recent investigations exploring the impact of the pandemic on trauma-related
symptomatology [39,40], whereby mixed samples of frontline and non-frontline HCWs
reported higher symptoms of hyperarousal, avoidance, and intrusiveness. These results
seem to suggest that the stress experienced by HCWs during the COVID-19 pandemic
appears as a persistent perturbation in several areas of mental wellbeing. Because these
stress symptoms could be related to a posttraumatic stress disorder, their occurrence is of
clinical relevance and should promote the monitoring of trajectories across time.

With regard to the comparison of stress symptoms between the two assessments,
during the second wave compared to the first wave, HCWs reported significantly higher
symptoms of irritability /fearfulness, hypervigilance (both from the altered arousal do-
main), intrusive thoughts (intrusion symptoms domain), and detachment/obnubilation
(alterations in mood and cognition); they also reported a decrease in the tendency to avoid
external triggers of the pandemic. These differences seem to suggest how the prolonged
condition of stress (to face the pandemic and the lockdowns) reinforces in HCWs the per-
ception of a status of alarm and alert, both internally and externally, along with an increase
in symptoms like intrusion and detachment, which might significantly interfere with their
cognitive ability to focus, and the mind clarity needed at work [41,42]. To our knowledge,
only one previous study, including both frontline and non-frontline professionals [21], ex-
amined changes in stress responses over a six-month period during the pandemic, showing
a significant improvement in the hyperarousal dimension over the follow-up period, but
no significant differences in the prevalence of acute stress disorder (ASD) between the first
and the second assessment. Interestingly, the HCWs also showed a decrease in avoiding
external reminders of the pandemic, suggesting a possible habituation and a more active
adaptation to the exceptional situation. This finding might be consistent with a recent
study realized on a sample of the general Italian population, where during the second wave
an increase in a sense of self-efficacy and risk propensity emerged [43].

These results would suggest that the persistence of the pandemic might exacerbate
an overall increase in symptoms of maladjustment, with consequent higher risks of devel-
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oping adjustment disorders (Ads), ASD or posttraumatic stress disorders (PTSD), due to
a condition of chronic stress. Therefore, these findings, along with the recent literature on
the topic, would strengthen the relevance of implementing longitudinal screening programs
to detect higher-risk cases, which would eventually benefit specific forms of support.

Third, with regard to the exploration of the ways of coping with facing the COVID-19
pandemic, the results on the total sample showed that the strategies with higher scores were
those involving the ability to solve problems by actively facing them (specifically items:
contribute to improve a situation, plan the time of the day), as well as those focused on
social support (e.g., can get help from others). These results are in line with previous studies
involving mixed samples of frontline and non-frontline professionals, where planning and
active coping emerged as the most used coping strategies [23,24,44,45]. These studies also
underlined that problem-focused coping resulted as an adaptive strategy and was useful
to reduce levels of anxiety [24], depression, and stress [23,46]. We might conclude that
the adoption of coping strategies based on problem-focused coping could be particularly
relevant for HWCs, because they had to continue to work during the first and second
waves, and they had to be particularly focused on an operative approach.

When we considered the comparisons between the groups at T1 and T2, the coping
strategy “contribute to improve a situation” was the only one to show a significant im-
provement over time, suggesting that this way of coping has been particularly salient
during the second lockdown. Specifically, given the prolonged pandemic condition, the
tendency to use problem-focused coping strategies since the first wave, may have given
positive feedback for HCWs in managing daily stresses, and this may have lead them
to become progressively more familiar with the up-to-date guidelines for treating MAR
patients, become more aware about the risks connected to the impact of COVID-19 infection
on pregnancy and neonatal outcomes, and become, globally, more confident and proactive
in their working role. This is consistent with the study by Marcolongo et al. [45], where
the authors concluded that problem-focused coping strategies allowed, during the second
wave, appropriate action to be taken after the management of distress levels. A possible
improvement in feelings of self-confidence and self-efficacy is in line with another item
that, on the contrary, received the lowest score, especially at T2, that is “suffer the situation”
(avoidance domain), suggesting a decrease in the tendency to be passive in contrasting the
difficulties, avoiding actively facing the stress.

Taken together, these results suggest that HCWs working in a reproductive medicine
unit during the COVID-19 pandemic tended to use quite adaptive coping strategies, which
are potentially protective for their mental health problems.

Based on the goals of the study, we also investigated the possible relationship among
the levels of negative emotions experienced by the HCWs and their stress and type of
coping strategies, respectively.

Regarding the possible relations between emotional states and stress symptoms, the
results showed that HCWs experiencing, at that moment, moderate-high levels of anx-
iety tended to experience more frequent problems of concentration, intrusive thoughts,
irritability /fearfulness, depression/hopelessness, tiredness/low energy, and a decrease of
interest/pleasure. This result seemed to suggest a role played by the emotion of anxiety on
almost all areas of distress, which is typical of the phenomenological manifestation of acute
and post-traumatic stress symptomatology [47]. Interestingly, no significant differences
regarded the domain of avoidance. Conversely, we found an influence of anger and sadness
as, in both cases, subjects with moderate-high levels experienced less frequent avoidance
of external triggers. To our knowledge, no other studies assessed the influence of anger
and sadness on the levels of distress in HCWs, so further studies would be recommended
to better understand and confirm this relationship.

Finally, when fear was considered, the result showed no significant associations with
stress signs. Interestingly, despite anxiety and fear theoretically being contiguous con-
structs, in this study the last one seemed not to be significantly related to stress symptoms.
These results might suggest that the exacerbation of stress symptoms in HCWs was mostly
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related to a state of worry and alertness (typical for anxiety) rather than to the perception of
an immediate danger (typical of fear) [47,48]. This is coherent with the stressful condition
experienced by HCWs and represented by the spread of the pandemic. While fear usually
leads people to a fight or flight action in order to reduce the impact of the threat [49-51],
within the context of the COVID-19 pandemic these reactions could not be fully expressed
because the presence of COVID-19 did not represent a tangible threat to deal with; fur-
thermore, lockdown restrictions reduced the possibility to actively contrast the danger.
Therefore, despite fear scores being the highest observed in our sample, their associations
with stress appeared limited.

Globally, these results suggest a stronger influence of the emotional state of anxiety
on several stress symptoms, and this is coherent with a previous study [36] according to
which the prevalence of negative emotional states, characterized by high levels of anxiety
(among sadness, irritation, worry, nervousness, fear, and agitation), was strictly related to
the severity of stress-related symptoms. Also, our findings are in line with Bassi et al. [52],
who studied the predictive role of positive mental health on provisional PTSD diagnoses
for health workers during the COVID-19 pandemic in Lombardy: their results showed that
languishing emerged as a potential risk factor for PTSD, whereas flourishing proved to be
a potential protective factor.

From a clinical perspective, all these findings support the relevance of developing
targeted interventions to protect HCWs’ mental health because, as evidenced by the litera-
ture [53,54], poor mental health due to the impact of the pandemic might affect the quality
of care provided by HCWs, and could lead to long-term psychological difficulties. These
considerations are strengthened by the results of an interesting study [37] where mental
health professionals (MHPs) reported better overall mental health and lower post-traumatic
symptoms than the symptoms observed in other kinds of HCWs during the pandemic. The
reasons suggested by the researchers were that MHPs could rely on appropriate strategies
of affective and emotional regulation, therefore being able to better handle the stressful
impact of the pandemic and to support patients and other health professionals.

Regarding the relations between emotional states and ways of coping, our results,
globally, showed no significant associations among the two constructs, suggesting that they
seemed not to be strictly related. In particular, these results could be explained considering
that the scores of the coping strategies seemed quite similar over time and that the total
sample showed a general adoption of functional coping strategies, as represented by
a higher use of problem-focused coping. Recent literature has focused on the relationship
among psychological disorders (anxiety, depression) and coping strategies [12,23,55,56],
finding a significant association between more dysfunctional coping methods and higher
symptomatology. To our knowledge, this is the first study giving a first insight on the
role played by emotional states on ways of coping during the COVID-19 pandemic, before
the psychopathology has already occurred. Interestingly, the only significant relationship
regarded anxiety and the coping strategy “suffer the situation”: HCWs with higher levels of
anxiety were shown to suffer the situation more frequently than subjects with low anxiety,
confirming again the role played by anxiety as a risk factor for mental wellbeing.

This study has several limitations, which need to be mentioned. First, the limited
sample size of HCWs of the reproductive medicine unit included in the study might impact
on the reliability of results. In fact, this limitation did not allow the consideration of the
possible influence on emotions, stress, and coping of variables such as gender, age, and
education. Moreover, the small sample size, along with to the multiple testing required by
the aims of the study, led us to consider our results as preliminary, and would benefit from
further confirmation. However, the size could not be larger as this study was intentionally
directed at exploring the level of wellbeing and potential emotional vulnerability in all the
professionals working in that specific unit; considering the acceptance rate at T1 and at T2,
almost all of them participated in the survey.

Second, this is not a longitudinal study because, even if it concerns the first and second
waves of the pandemic, we could not guarantee that respondents at T1 were exactly the
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same at T2, due to anonymous participation. Therefore, favoring a prudential approach,
data were analyzed as a between subjects research design, not as a within subject design.
Third, the use of a non-standardized questionnaire for assessing psychological dimensions
and coping strategies did not permit statistical analyses with the use of cut-off values to
identify the significance at a clinical level; therefore, the results, despite promising, may be
read at a descriptive level.

Nevertheless, the findings of this study may help to expand the empirical literature
and the understanding of the impact of the COVID-19 pandemic on the emotional and
psychological reactions of HCWs working in reproductive medicine wards, and they
suggest the usefulness of providing support to prevent the risk of long-term consequences
on their mental health.

5. Conclusions

Despite the impact of the COVID-19 on HCWs’ dimensions of health being widely
investigated since the spread of the pandemic, studies have mainly focused on frontline
professionals, while less attention has been paid to specific categories of healthcare workers,
such as those working in the field of reproductive medicine. To our knowledge, the present
study is the first to examine the reactions of this category of HCWs in terms of emotions,
stress symptoms, and ways of coping during the pandemic period.

Globally, the results showed a range of negative emotions and stress symptoms, during
both the first and second COVID-19 waves, related to the main domains of potential trauma-
related disorders, such as Ads, ASD or PTSD. Besides, negative emotional states appeared
to be related with several different stress symptoms.

Based on these findings, the attention paid to HCWs’ emotional states takes shape as
a salient issue, especially during the critical conditions caused by the COVID-19 pandemic,
as also emerged from the literature [1,17]. Understanding HCWs’ main mental health and
wellbeing issues is important in order to provide psychological support for fostering the
expression and elaboration of negative emotions; indeed, ad hoc tailored interventions
could promote the improvement of appropriate coping and self-regulation strategies,
decreasing the risk for a chronic course of stress-related symptoms.

Overall, the present study expands on the recent literature on the topic, with potential
research, clinical, and practical implications for the support of HCWs’ mental health and
wellbeing under relevant, persistent, and potentially traumatic conditions.

Author Contributions: Conceptualization, M.P,, M.T.V. and F.A.; Data curation, M.P,, AN., M.T.V.
and S.S.; Formal analysis, E.N.; Methodology, M.P, E.N. and F.A.; Supervision, M.P,, M.T.V. and FA.;
Writing—original draft, E.N., EG., S.S. and FA.; Writing—review & editing, ENN., EG. and FA. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and ethically reviewed and approved by the Head of the Center for
Reproductive Medicine, Department of Obstetrics and Gynecology, Azienda Sanitaria Locale-IRCCS
di Reggio Emilia, Italy.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data are available upon request due to privacy restrictions.

Conflicts of Interest: The authors declare no conflict of interest.

1. Marvaldi, M.; Mallet, J.; Dubertret, C.; Moro, M.R.; Guessoum, S.B. Anxiety, depression, trauma-related, and sleep disorders
among healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis. Neurosci. Biobehav. Rev. 2021,
126, 252-264. [CrossRef] [PubMed]

2. Remuzzi, A.; Remuzzi, G. COVID-19 and Italy: What next? Lancet 2020, 395, 1225-1228. [CrossRef]


http://doi.org/10.1016/j.neubiorev.2021.03.024
http://www.ncbi.nlm.nih.gov/pubmed/33774085
http://doi.org/10.1016/S0140-6736(20)30627-9

Int. |. Environ. Res. Public Health 2022, 19, 5899 14 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Epifanio, M.S.; Andrei, F; Mancini, G.; Agostini, F.; Piombo, M.A ; Spicuzza, V.; Riolo, M.; Lavanco, G.; Trombini, E.; La Grutta, S.
The Impact of COVID-19 Pandemic and Lockdown Measures on Quality of Life among Italian General Population. J. Clin. Med.
2021, 10, 289. [CrossRef] [PubMed]

Andrei, F; Mancini, G.; Agostini, F; Epifanio, M.S.; Piombo, M.A.; Riolo, M.; Spicuzza, V.; Neri, E.; Baido, R.L.; La Grutta, S.; et al.
Quality of Life and Job Loss during the COVID-19 Pandemic: Mediation by Hopelessness and Moderation by Trait Emotional
Intelligence. Int. ]. Environ. Res. Public Health 2022, 19, 2756. [CrossRef]

Pappa, S.; Ntella, V.; Giannakas, T.; Giannakoulis, V.G.; Papoutsi, E.; Katsaounou, P. Prevalence of depression, anxiety, and insom-
nia among healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis. Brain Behav. Immun. 2020,
88, 901-907. [CrossRef]

Carmassi, C.; Dell’Oste, V.; Bui, E.; Foghi, C.; Bertelloni, C.A.; Atti, A.R.; Buselli, R.; Di Paolo, M.; Goracci, A.; Malacarne, P; et al.
The interplay between acute post-traumatic stress, depressive and anxiety symptoms on healthcare workers functioning during
the COVID-19 emergency: A multicenter study comparing regions with increasing pandemic incidence. . Affect. Disord. 2022,
298, 209-216. [CrossRef]

Neto, RM.D.S.; Benjamim, C.J.R.; Carvalho, PM.D.M.; Neto, M.L.R. Psychological effects caused by the COVID-19 pan-
demic in health professionals: A systematic review with meta-analysis. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 2021,
104, 110062. [CrossRef]

Naldi, A.; Vallelonga, E.; Di Liberto, A.; Cavallo, R.; Agnesone, M.; Gonella, M.; Sauta, M.D.; Lochner, P.; Tondo, G.; Bragazzi,
N.L.; et al. COVID-19 pandemic-related anxiety, distress and burnout: Prevalence and associated factors in healthcare workers of
North-West Italy. B[Psych Open 2021, 7, €27. [CrossRef]

Rossi, R.; Socci, V.; Pacitti, F.; Di Lorenzo, G.; Di Marco, A.; Siracusano, A.; Rossi, A. Mental Health Outcomes Among Frontline
and Second-Line Health Care Workers During the Coronavirus Disease 2019 (COVID-19) Pandemic in Italy. JAMA Netw. Open
2020, 3, €2010185. [CrossRef]

Simonetti, V.; Durante, A.; Ambrosca, R.; Arcadi, P.; Graziano, G.; Pucciarelli, G.; Simeone, S.; Vellone, E.; Alvaro, R.; Cicolini, G.
Anxiety, sleep disorders and self-efficacy among nurses during COVID-19 pandemic: A large cross-sectional study. J. Clin. Nurs.
2021, 30, 1360-1371. [CrossRef]

CDC. Strategies to Mitigate Healthcare Personnel Staffing Shortages. 2020. Available online: https://www.cdc.gov/coronavirus/
2019-ncov/hcp/mitigating-staff-shortages.html (accessed on 20 January 2022).

Babore, A.; Lombardi, L.; Viceconti, M.L.; Pignataro, S.; Marino, V.; Crudele, M.; Candelori, C.; Bramanti, S.M.; Trumello, C.
Psychological effects of the COVID-2019 pandemic: Perceived stress and coping strategies among healthcare professionals.
Psychiatry Res. 2020, 293, 113366. [CrossRef] [PubMed]

Trumello, C.; Bramanti, S.M.; Ballarotto, G.; Candelori, C.; Cerniglia, L.; Cimino, S.; Crudele, M.; Lombardi, L.; Pignataro, S.;
Viceconti, M.L.; et al. Psychological Adjustment of Healthcare Workers in Italy during the COVID-19 Pandemic: Dif-ferences in
Stress, Anxiety, Depression, Burnout, Secondary Trauma, and Compassion Satisfaction between Frontline and Non-Frontline
Professionals. Int. |. Environ. Res. Public Health 2020, 17, 8358. [CrossRef] [PubMed]

Batra, K.; Singh, T.P.; Sharma, M.; Batra, R.; Schvaneveldt, N. Investigating the Psychological Impact of COVID-19 among
Healthcare Workers: A Meta-Analysis. Int. |. Environ. Res. Public Health 2020, 17, 9096. [CrossRef] [PubMed]

Ruiz-Fernandez, M.D.; Pérez-Garcia, E.; Ortega-Galan, M. Quality of Life in Nursing Professionals: Burnout, Fatigue, and
Compassion Satisfaction. Int. J. Environ. Res. Public Health 2020, 17, 1253. [CrossRef]

Walton, M.; Murray, E.; Christian, M.D. Mental health care for medical staff and affiliated healthcare workers during the COVID-19
pandemic. Eur. Heart ]. Acute Cardiovasc. Care 2020, 9, 241-247. [CrossRef]

Fernandez, R.; Sikhosana, N.; Green, H.; Halcomb, E.J.; Middleton, R.; Alananzeh, I.; Trakis, S.; Moxham, L. Anxiety and
depression among healthcare workers during the COVID-19 pandemic: A systematic umbrella review of the global evidence.
BM] Open 2021, 11, e054528. [CrossRef]

Mert, S.; Karatoprak, A.P.; Demirhan, Y.; Baydemir, C.; Cetinarslan, B.; Canttirk, Z.; Selek, A.; Aydin, L.; S6zen, M.; Gezer, E.
COVID-19, Anxiety, and Hopelessness: Quality of Life Among Healthcare Workers in Turkey. Eval. Health Prof. 2021, 45,
97-107. [CrossRef]

Mihaylova, T.; Koychev, A.; Stoyanova, S.; Dimitrov, T.; Todorova, D.; Ivantchev, N. Generalized anxiety in healthcare workers
during the coronavirus pandemic. Biotechnol. Biotechnol. Equip. 2021, 35, 828-838. [CrossRef]

Di Giuseppe, M.; Nepa, G.; Prout, T.; Albertini, F.; Marcelli, S.; Orrt, G.; Conversano, C. Stress, Burnout, and Resilience among
Healthcare Workers during the COVID-19 Emergency: The Role of Defense Mechanisms. Int. J. Environ. Res. Public Health 2021,
18, 5258. [CrossRef]

Canal-Rivero, M.; Armesto-Luque, L.; Rubio-Garcia, A.; Rodriguez-Menéndez, G.; Garrido-Torres, N.; Capitan, L.; Luque, A,;
Crespo-Facorro, B.; Ruiz-Veguilla, M. Trauma and stressor-related disorders among health care workers during COVID-19
pandemic and the role of the gender: A prospective longitudinal survey. J. Affect. Disord. 2022, 302, 110-122. [CrossRef]
Guindogmus, L.; Unsal, C; Bolu, A.; Takmaz, T.; Okten, S.B.; Aydin, M.B.; Ucar, H.; Gtindiiz, A.; Kul, A.T. The comparison of
anxiety, depression and stress symptoms levels of healthcare workers between the first and second COVID-19 peaks. Psychiatry
Res. 2021, 301, 113976. [CrossRef] [PubMed]


http://doi.org/10.3390/jcm10020289
http://www.ncbi.nlm.nih.gov/pubmed/33466778
http://doi.org/10.3390/ijerph19052756
http://doi.org/10.1016/j.bbi.2020.05.026
http://doi.org/10.1016/j.jad.2021.10.128
http://doi.org/10.1016/j.pnpbp.2020.110062
http://doi.org/10.1192/bjo.2020.161
http://doi.org/10.1001/jamanetworkopen.2020.10185
http://doi.org/10.1111/jocn.15685
https://www.cdc.gov/coronavirus/2019-ncov/hcp/mitigating-staff-shortages.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/mitigating-staff-shortages.html
http://doi.org/10.1016/j.psychres.2020.113366
http://www.ncbi.nlm.nih.gov/pubmed/32798932
http://doi.org/10.3390/ijerph17228358
http://www.ncbi.nlm.nih.gov/pubmed/33198084
http://doi.org/10.3390/ijerph17239096
http://www.ncbi.nlm.nih.gov/pubmed/33291511
http://doi.org/10.3390/ijerph17041253
http://doi.org/10.1177/2048872620922795
http://doi.org/10.1136/bmjopen-2021-054528
http://doi.org/10.1177/01632787211067530
http://doi.org/10.1080/13102818.2021.1932596
http://doi.org/10.3390/ijerph18105258
http://doi.org/10.1016/j.jad.2022.01.021
http://doi.org/10.1016/j.psychres.2021.113976
http://www.ncbi.nlm.nih.gov/pubmed/33965835

Int. |. Environ. Res. Public Health 2022, 19, 5899 15 of 16

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Besirli, A.; Celik, S.; Atilgan, M.; Varlihan, A.; Habaci, M.E; Yenieri, T.; Isler, A.C.; Kizileroglu, S.; Ozturk, G.; Ozer, O.A.; et al.
The Relationship Between Anxiety and Depression Levels with Perceived Stress and Coping Strategies in Health Care Workers
During The COVID-19 Pandemic. SiSli Etfal Hist. Tip Bulteni Med. Bull. Sisli Hosp. 2021, 55, 1-11. [CrossRef]

Kilic, A.; Gurcan, M.B.; Aktura, B.; Sahin, A.R.; Kokrek, Z. Prevalence of Anxiety and Relationship of Anxiety with Coping Styles
and Related Factors in Healthcare Workers During COVID-19 Pandemic. Psychiatr. Danub. 2021, 33, 161-171. [PubMed]

Rus, M.; Matei, R.; Sandu, M.L.; Delcea, C.; Siserman, C. Emotional Distress and Coping Strategies of Health Care Workers
During Covid-19 Pandemic. Rom. |. Leg. Med. 2020, 28, 442-450. [CrossRef]

ESHRE. Coronavirus Covid-19: ESHRE Statement on Pregnancy and Conception. 2020. Available online: https://www.eshre.eu/
Press-Room /ESHRE-News (accessed on 20 January 2022).

Li, Y,; Zhao, R.; Zheng, S.; Chen, X.; Wang, J.; Sheng, X.; Zhou, J.; Cai, H.; Fang, Q.; Yu, F; et al. Lack of Vertical Transmission of
Severe Acute Respiratory Syndrome Coronavirus 2, China. Emerg. Infect. Dis. 2020, 26, 1335-1336. [CrossRef] [PubMed]

Yu, N,; Li, W,; Kang, Q.; Xiong, Z.; Wang, S.; Lin, X.; Liu, Y.; Xiao, ]J.; Liu, H.; Deng, D.; et al. Clinical features and obstetric
and neonatal outcomes of pregnant patients with COVID-19 in Wuhan, China: A retrospective, single-centre, descriptive study.
Lancet Infect. Dis. 2020, 20, 559-564. [CrossRef]

Klonoff-Cohen, H.; Chu, E.; Natarajan, L.; Sieber, W. A prospective study of stress among women undergoing in vitro ferti-lization
or gamete intrafallopian transfer. Fertil. Steril. 2001, 76, 675-687. [CrossRef]

Slade, P.; O'Neill, C.; Simpson, A.J.; Lashen, H. The relationship between perceived stigma, disclosure patterns, support and
distress in new attendees at an infertility clinic. Hum. Reprod. 2007, 22, 2309-2317. [CrossRef]

Bivia-Roig, G.; Bold6-Roda, A.; Blasco-Sanz, R.; Serrano-Raya, L.; DelaFuente-Diez, E.; Muzquiz-Barbera, P.; Lison, ].F. Impact
of the COVID-19 Pandemic on the Lifestyles and Quality of Life of Women With Fertility Problems: A Cross-Sectional Study.
Front. Public Health 2021, 9, 686115. [CrossRef]

Boivin, J.; Harrison, C.; Mathur, R.; Burns, G.; Pericleous-Smith, A.; Gameiro, S. Patient experiences of fertility clinic closure
during the COVID-19 pandemic: Appraisals, coping and emotions. Hum. Reprod. 2020, 35, 2556-2566. [CrossRef]

Lablanche, O,; Salle, B.; Perie, M.-A.; Labrune, E.; Langlois-Jacques, C.; Fraison, E. Psychological effect of COVID-19 pandemic
among women undergoing infertility care, a French cohort—PsyCovART Psychological effect of COVID-19: PsyCovART.
J. Gynecol. Obstet. Hum. Reprod. 2022, 51, 102251. [CrossRef] [PubMed]

Haham, L.M.; Youngster, M.; Shani, A.K,; Yee, S.; Ben-Kimhy, R.; Medina-Artom, T.R.; Hourvitz, A.; Kedem, A.; Librach, C.
Suspension of fertility treatment during the COVID-19 pandemic: Views, emotional reactions and psychological distress among
women undergoing fertility treatment. Reprod. Biomed. Online 2021, 42, 849-858. [CrossRef] [PubMed]

Streiner, D.L.; Norman, G.R. Correction for multiple testing: Is there a resolution? Chest 2011, 140, 16-18. [CrossRef] [PubMed]
Garcia-Fernandez, L.; Romero-Ferreiro, V.; Padilla, S.; Lahera, G.; Rodriguez-Jimenez, R. Different emotional profile of health
care staff and general population during the COVID-19 outbreak. Psychol. Trauma Theory Res. Pract. Policy 2022, 14, 266-272.
[CrossRef] [PubMed]

Sima, R.-M.; Olaru, O.-G.; Cazaceanu, A.; Scheau, C.; Dimitriu, M.-T.; Popescu, M.; Ples, L. Stress and anxiety among physicians
and nurses in Romania during the COVID-19 pandemic. ]. Mind Med. Sci. 2021, 8, 252-258. [CrossRef]

Sahin, C.U.; Kulakag, N. Exploring anxiety levels in healthcare workers during COVID-19 pandemic: Turkey sample. Curr. Psychol.
2021, 41, 1057-1064. [CrossRef] [PubMed]

Franzoi, I.G.; Granieri, A.; Sauta, M.D.; Agnesone, M.; Gonella, M.; Cavallo, R.; Lochner, P.; Bragazzi, N.L.; Naldi, A. Anxiety, Post-
Traumatic Stress, and Burnout in Health Professionals during the COVID-19 Pandemic: Comparing Mental Health Professionals
and Other Healthcare Workers. Healthcare 2021, 9, 635. [CrossRef]

Li, Y;; Scherer, N.; Felix, L.; Kuper, H. Prevalence of depression, anxiety and post-traumatic stress disorder in health care workers
during the COVID-19 pandemic: A systematic review and meta-analysis. PLoS ONE 2021, 16, e0246454. [CrossRef]

Sadovyy, M.; Sanchez-Gomez, M.; Breso, E. COVID-19: How the stress generated by the pandemic may affect work perfor-mance
through the moderating role of emotional intelligence. Pers. Individ. Dif. 2021, 180, 110986. [CrossRef]

Lou, N.M.; Montreuil, T.; Feldman, L.S.; Fried, G.M.; Lavoie-Tremblay, M.; Bhanji, F.; Kennedy, H.; Kaneva, P.; Harley, ]. M. Nurses’
and Physician” Distress, Burnout, and Coping Strategies During COVID-19: Stress and Impact on Perceived Perfor-mance and
Intentions to Quit. J. Contin. Educ. Health Prof. 2022, 42, e44—e52. [CrossRef]

Guazzini, A.; Pesce, A.; Marotta, L.; Duradoni, M. Through the Second Wave: Analysis of the Psychological and Perceptive Changes
in the Italian Population during the COVID-19 Pandemic. Int. ]. Environ. Res. Public Health 2022, 19, 1635. [CrossRef] [PubMed]
Subasi, D.; Stimengen, A.A.; Simsek, E.; Ocak¢i, A.F. Healthcare workers” anxieties and coping strategies during the COVID-19
pandemic in Turkey. Perspect. Psychiatr. Care 2021, 57, 1820-1828. [CrossRef] [PubMed]

Marcolongo, E,; Ottaviani, M.; Romano, P.; Bonassi, S.; Garramone, A.; Infarinato, F.; Russo, P.; Tamburrano, A.; Tomino, C.; Prinzi,
G. The role of resilience and coping among Italian healthcare workers during the COVID-19 pandemic. Med. Lav. 2021, 112,
496-505. [CrossRef] [PubMed]

Guo, J.; Feng, X.L.; Wang, X.H.; Van Jjzendoorn, M.H. Coping with COVID-19: Exposure to COVID-19 and Negative Im-
pact on Livelihood Predict Elevated Mental Health Problems in Chinese Adults. Int. ]. Environ. Res. Public Health 2020,
17, 3857. [CrossRef]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; (DSM-5); American Psychiatric
Association: Washington, DC, USA, 2013.


http://doi.org/10.14744/SEMB.2020.57259
http://www.ncbi.nlm.nih.gov/pubmed/34672291
http://doi.org/10.4323/rjlm.2020.442
https://www.eshre.eu/Press-Room/ESHRE-News
https://www.eshre.eu/Press-Room/ESHRE-News
http://doi.org/10.3201/eid2606.200287
http://www.ncbi.nlm.nih.gov/pubmed/32134381
http://doi.org/10.1016/S1473-3099(20)30176-6
http://doi.org/10.1016/S0015-0282(01)02008-8
http://doi.org/10.1093/humrep/dem115
http://doi.org/10.3389/fpubh.2021.686115
http://doi.org/10.1093/humrep/deaa218
http://doi.org/10.1016/j.jogoh.2021.102251
http://www.ncbi.nlm.nih.gov/pubmed/34638007
http://doi.org/10.1016/j.rbmo.2021.01.007
http://www.ncbi.nlm.nih.gov/pubmed/33558171
http://doi.org/10.1378/chest.11-0523
http://www.ncbi.nlm.nih.gov/pubmed/21729890
http://doi.org/10.1037/tra0001024
http://www.ncbi.nlm.nih.gov/pubmed/33661693
http://doi.org/10.22543/7674.82.P252258
http://doi.org/10.1007/s12144-021-01730-7
http://www.ncbi.nlm.nih.gov/pubmed/33994761
http://doi.org/10.3390/healthcare9060635
http://doi.org/10.1371/journal.pone.0246454
http://doi.org/10.1016/j.paid.2021.110986
http://doi.org/10.1097/CEH.0000000000000365
http://doi.org/10.3390/ijerph19031635
http://www.ncbi.nlm.nih.gov/pubmed/35162658
http://doi.org/10.1111/ppc.12755
http://www.ncbi.nlm.nih.gov/pubmed/33650693
http://doi.org/10.23749/mdl.v112i6.12285
http://www.ncbi.nlm.nih.gov/pubmed/34939618
http://doi.org/10.3390/ijerph17113857

Int. |. Environ. Res. Public Health 2022, 19, 5899 16 of 16

48.
49.

50.

51.
52.

53.

54.

55.

56.

Rachman, S.T. Anxiety; Psychology Press: New York, NY, USA, 2014.

Bolles, R.C.; Fanselow, M.S. A perceptual-defensive-recuperative model of fear and pain. Behav. Brain Sci. 1980, 3,
291-301. [CrossRef]

Carlsson, K.; Andersson, J.; Petrovic, P; Petersson, KM.; Ohman, A.; Ingvar, M. Predictability modulates the affective and
sensory-discriminative neural processing of pain. Neurolmage 2006, 32, 1804-1814. [CrossRef]

Rhudy, J.L.; Meagher, M.W. Fear and anxiety: Divergent effects on human pain thresholds. Pain 2000, 84, 65-75. [CrossRef]
Bassi, M.; Negri, L.; Delle Fave, A.; Accardi, R. The relationship between post-traumatic stress and positive mental health
symptoms among health workers during COVID-19 pandemic in Lombardy, Italy. ]. Affect. Disord. 2021, 280, 1-6. [CrossRef]

al Falasi, B.; al Mazrouei, M.; al Ali, M.; al Dhamani, M.; al Ali, A.; al Kindi, M.; Dalkilinc, M.; al Qubaisi, M.; Campos, L.A.;
al Tunaiji, H.; et al. Prevalence and Determinants of Immediate and Long-Term PTSD Consequences of Coronavirus-Related
(CoV-1 and CoV-2) Pandemics among Healthcare Professionals: A Systematic Review and Meta-Analysis. Int. J. Environ. Res.
Public Health 2021, 18, 2182. [CrossRef]

Gjerstad, C.L.; Bee, H.].; Falkum, E.; Nordstrand, A.E.; Tennesen, A.; Reichelt, ].G.; Lystad, ].U. Caring for Coronavirus Healthcare
Workers: Lessons Learned from Long-Term Monitoring of Military Peacekeepers. Front. Psychol. 2020, 11, 566199. [CrossRef]
Del Piccolo, L.; Donisi, V.; Raffaelli, R.; Garzon, S.; Perlini, C.; Rimondini, M.; Uccella, S.; Cromi, A.; Ghezzi, F.; Ginami, M.; et al.
The Psychological Impact of COVID-19 on Healthcare Providers in Obstetrics: A Cross-Sectional Survey Study. Front. Psychol.
2021, 12, 632999. [CrossRef] [PubMed]

Cansiz, A.; Aydin, M.; Kandeger, A.; Tan, O.; Altinbas, K. Evaluation of the Relationships between State-Trait Anxiety, Coping
Strategies and Perceived Social Support among Frontline and Non-Frontline Health Workers during the COVID-19 Pandemic in
Turkey. Isr. ]. Psychiatry Relat. Sci. 2021, 58, 10-18.


http://doi.org/10.1017/S0140525X0000491X
http://doi.org/10.1016/j.neuroimage.2006.05.027
http://doi.org/10.1016/S0304-3959(99)00183-9
http://doi.org/10.1016/j.jad.2020.11.065
http://doi.org/10.3390/ijerph18042182
http://doi.org/10.3389/fpsyg.2020.566199
http://doi.org/10.3389/fpsyg.2021.632999
http://www.ncbi.nlm.nih.gov/pubmed/33897540

	Introduction 
	Materials and Methods 
	Participants 
	Procedure 
	The Questionnaire 
	Statistical Analysis 

	Results 
	Sample Characteristics: Socio-Demographic and COVID-Related Information 
	Emotional Reactions to the Pandemic 
	Stress Symptoms 
	Ways of Coping 

	Influence of Emotional States on Stress Symptoms 
	Influence of Emotional States on Ways of Coping 

	Discussion 
	Conclusions 
	References

