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ABSTRACT

Introduction: The SARS-CoV-2 outbreak is posing unprecedented care scenarios, increasing the psychological
distress among healthcare workers while reducing the efficiency of health systems. This work evaluated the
psychological impact of the Covid-19 pandemic on Spanish frontline healthcare workers of two tertiary hospitals.
Material and methods: Healthcare workers were recruited from the medical units designated for the care of Covid-
19 patients. The psychological assessment consisted of an individual, face-to-face session where gold-standard
psychometric tests were administered to assess stress (VASS & PSS-10), anxiety (STAI), depression (PHQ-2)
and posttraumatic stress disorder (PCL-5). Regression models were also fitted to identify predictors of psycho-
logical distress.

Results: Overall, almost 13% of healthcare workers showed severe anxiety, while more than 26% had high levels
of perceived stress. More than 23% presented severe posttraumatic stress symptoms, and another 13% had PHQ-
2 scores equal to or above 3, compatible with Major Depressive Disorder (MDD) diagnosis, respectively. Women,
stress-related medication, overworking, performing in Covid-19 wards, and substance abuse were risk factors for
increased psychological distress. Instead, practising exercise reduced the burden.

Conclusion: This study outlines the severe psychological impact of the Covid-19 pandemic on Spanish frontline
healthcare workers. The stress, depression and anxiety levels found were similar to those reported in similar
works but much higher than in Wuhan healthcare workers. Knowledge of risk factors for increased psychological
distress may help to develop comprehensive intervention strategies to prevent, control and reduce the mental
health exacerbation of healthcare workers, thereby maintaining the effectiveness of health systems in critical
scenarios.

1. Introduction

broad range of sustained physical, psychological and emotional
stressors, becoming at risk for chronic stress (i.e., maladaptive continued

The rapid worldwide spread of the current Covid-19 outbreak is
causing unprecedented social and care situations, leading to increased
levels of stress, anxiety, and depression, along with insomnia, poor-
quality life and even increased suicide rate, among the population [1-5].

When coping with this scenario, healthcare workers are exposed to a

physiological and psychological responses resulting from prolonged
exposure to a stressful event) [6,7] and professional burnout. In other
words, these stressors compromise healthcare workers’ wellbeing and
mental health, thus endangering the care quality and efficiency of health
systems in critical contexts [8,9]. Examples of the day-to-day stressors of
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the Covid-19 pandemic are the increased workload, physical exhaustion,
nosocomial transmission and the need to take ethically challenging
decisions on the care rationing [10,11].

Although the clinical and socio-economic implications of high and
persistent stress levels are well documented in the literature, the diag-
nosis of chronic stress remains a challenge within the clinical practice
today. On the one hand, there are no adequate and precise tools that
objectively measure the intensity of a stressor on an individual. The
available tools do not allow either non-invasive monitoring of the stress
levels at a physiological level or the follow-up of the symptoms. On the
other hand, the available psychometric questionnaires cannot determine
whether the stressor is undermining health or, on the contrary, it is
being overcome [12-15]. Furthermore, learning effects and the desir-
ability response bias often limit psychometric tools, as in online surveys
[16-18].

Despite the difficulty of assessing stress, especially when under-
standing the Covid-19 pandemic as a sustained extreme stressor, several
published works based exclusively on online psychological assessments
design have already shown high stress, anxiety and depression preva-
lence across the care community due to the pandemic [19-23].

The current study aims to quantify the immediate psychological
impact of the SARS-CoV-2 pandemic in Spanish Covid-19 frontline
healthcare workers, based on face-to-face psychological assessments to
cross-check the results obtained in similar studies conducted using on-
line evaluations. The results derived from this quantitative psychologi-
cal assessment will be used in a second and more extensive work led by
our research team for the design and validation, together with different
stress-related physiological variables, of an easy-to-use assessment tool
for the early diagnosis and monitoring of chronic stress in medical
personnel [13].

2. Material and methods
2.1. Study design

A cross-sectional study with Covid-19 frontline healthcare workers
from two Spanish tertiary hospitals, the Hospital Clinic of Barcelona and
the Hospital del Mar of Barcelona, working in the direct care of SARS-
CoV-2 patients.

All the study procedures complied with the Helsinki declaration for
research and received approval from the Ethics Committee Board of the
Hospital Clinic of Barcelona and Hospital del Mar of Barcelona.

2.2. Setting and subjects

A total of 184 Covid-19 frontline healthcare workers from two
Spanish tertiary hospitals, the Hospital Clinic of Barcelona (N = 90) and
Hospital del Mar of Barcelona (N = 94), were recruited for the study
between July and October 2020 (both inclusive).

The recruitment process was carried out through internal dissemi-
nation of the study, using the institutional email, across all the medical
units of both hospitals designated for the care of Covid-19 patients. The
recruitment of healthcare workers also included the external facilities (i.
e., health hotels) set up to hospitalise patients affected by the same
illness. Signed informed consent was required to take part in the study.

The recruitment process was conducted in the Intensive Care Unit
(ICU), Emergency Service and Covid-19 hospitalisation wards. Covid-19
hospitalisation wards comprised the units of Internal Medicine, Infec-
tion, Pneumology and Gastroenterology, and the external facilities
specifically enabled for SARS-CoV-2 hospitalisations. The categories of
frontline healthcare workers included in the study were physicians,
nurses, and nurse aides.

The study inclusion criteria were: a) being a frontline healthcare
worker, b) having worked at any of the medical services mentioned
above, c) being directly involved in managing SARS-CoV-2 patients, and
d) having accepted participation by signing the informed consent. On

Comprehensive Psychiatry 112 (2022) 152278

the other hand, healthcare workers with any of the following criteria
were excluded from the study: a history of severe psychiatric disorder (e.
g., psychotic disorder), ongoing psychiatric disorder at baseline (e.g.,
Major Depressive Disorder or Generalised Anxiety Disorder), and intel-
lectual disability that would prevent from answering all questionnaires
independently.

All frontline healthcare workers in the study performed similar
duties regarding Covid-19 patients, except the Emergency Service
medical personnel who only treated these patients the first 24 h from the
medical admission. Examples of the care duties performed according to
the professional category were: 1) Physicians: care and initial diagnosis
of the disease by Covid-19, examination and assessment of the evolution
and decision making; 2) Nurses: taking of vital signs, vascular access and
taking of samples and airway control; 3) Nurse aides: hygiene, postural
changes and diets of the patients.

All healthcare workers were managed and assessed under the same
premises across the two hospitals to reduce performance bias.

2.3. Assessment instruments

- Subjective perceived stress: evaluated with the Visual Analogue
Scale for stress (VASS) [24]. Although it has shown reliable
discriminative sensitivity and construct validity, the VASS test is not
a diagnostic tool [24]. Accordingly, we used the cut-off points ob-
tained from previous research conducted by our research team to
distinguish between caregivers of chronic patients (expected with
high-stress levels) and controls (non-caregivers [expected with low-
stress levels]) [13]. A VASS score equal to or below 30 and equal or
above 31 and 70 indicated low, moderate and high perceived stress
levels, respectively.

Stress appraisal: evaluated with the 10-item Perceived Stress Scale

(PSS-10) [25]. A PSS-10 score equal to or below 13, equal or above

14 and equal or higher than 27 indicated low, moderate and high-

stress appraisal. The PSS-10 cut-offs used were similar to those

observed in other Covid-19 studies [26,27].

Posttraumatic Stress Disorder (PTSD): evaluated with the Post-

traumatic Stress Disorder Checklist for DSM-5 (PCL-5) [28], which

has high internal consistency in measuring posttraumatic stress
symptoms (PTSS) (Cronbach’s alpha: 0.94). A total PCL-5 score equal
to or higher than 31 was indicative of a possible PTSD diagnosis.

Anxiety: evaluated with the State-Trait Anxiety Inventory (STAI)

[29], with the STAI-State (STAI-S) subscale evaluating the current

levels of anxiety and the STAI-Trait (STAI-T) subscale the propensity

to be anxious on a personality basis. There are no normative STAI test
values for medical staff. Accordingly, we used the STAI cut-off scores
defined in previous research conducted with caregivers of chronic
patients and controls [13]. An STAI-S cut-off point of 10 suggested

low anxiety levels, 37 moderate anxiety levels, and scores above 37

high anxiety levels. On the other hand, an STAI-T cut-off point of 14,

26 and above 26 indicated low, moderate and high predisposition to

perceive situations as a threat, respectively. These cut-off points are

similar to those observed in Covid-19 studies [30].

Depression: evaluated with the Patient Health Questionnaire-2

(PHQ-2) [31]. A PHQ-2 score of 3 or higher indicates a positive

result for Major Depressive Disorder (MDD), with a sensitivity of

83% and a specificity of 92%.

- Individual differences: evaluated with the clinical and sociodemo-
graphic form. This assessed gender, age, psychiatric history (i.e.,
affective and anxiety disorders), living with people at high risk of
COVID-19 infection, physical activity levels, professional and
employment category, regular working shift, weekly working hours,
working hours increase, and medical service worked during the
pandemic. The form also included questions regarding leave off work
due to Covid-19 infection (i.e., quarantine), requesting help due to
high psychological burden, taking stress-related medication (i.e.,
benzodiazepines, analogues and antidepressants such as serotonin
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reuptake inhibitors and serotonin and adrenaline reuptake in-
hibitors) and substance abuse (tobacco, alcohol or other drugs).

Psychometric tests required, on average, 15 to 20 min to be
completed, and participants did not need any special education or
training to complete them.

2.4. Procedures

After signing the informed consent, healthcare workers were
scheduled for a first assessment. The first assessment was divided into
two different stages: the psychological and physiological evaluation.

Firstly, the psychological evaluation consisted of the five psycho-
metric questionnaires described in the previous section to comprehen-
sively estimate the current stress levels, including PTSS, anxiety, and
depression (Fig. 1). Unlike many other Covid-19 works, the psycholog-
ical questionnaires were administered in person and in the following
order: VASS, PSS-10, PCL-5, STAI (STAI-S & STAI-T) and PHQ-2. After
the psychological assessment, healthcare workers continued with the
physiological assessment.

Secondly, the physiological evaluation consisted of evaluating
different stress-related physiological variables such as heart rate vari-
ability (HRV) and electrodermal activity (EDA) using medical-grade
technology (i.e., NeXus-10 MKII device and the E4 wrist-worn)
(Fig. 1). The physiological assessment lasted approximately 25 min,
and the data collected will be analysed in future work.

Once finalised the first assessment, healthcare workers were sched-
uled again at six months for a second assessment. The second assessment
included both the same psychological and physiological evaluations
performed during the first assessment. As with the physiological data of
the first assessment, the results of the follow-up assessment will also be
discussed in future work.

2.5. Statistical analysis

A descriptive analysis of all variables of interest was first conducted.
Then, statistic tests were applied accordingly.

Means of continuous variables with two levels were compared using
Student’s t-tests for independent samples. Independent-Samples Mann-
Whitney U tests were used when the parametric assumptions for
comparing continuous variables were not met. The Kruskal-Wallis test of
variance was used to examine the differences across groups in contin-
uous variables with three or more levels. The Bonferroni correction was
applied in the non-parametric ANOVA analysis.

Lastly, multiple stepwise regression models were fitted to examine
the independent effects of several variables on healthcare workers’
mental health according to the quantitative psychological assessment,
considering both the STAI-S and STAI-T subscales independently. The
VASS test was excluded from the regression analysis since the PSS-10
addresses the subjectivity bias from measuring a multidimensional
construct such as stress on a visual scale [32-34]. Gender, age (in

5 min
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groups), professional category, psychiatric history, employment cate-
gory, weekly working hours, working shift, physical activity, medical
service worked during the pandemic, having been off work during the
pandemic, having requested help, having taken stress-related medica-
tion, working hours increase, smoking habits, and substance abuse were
introduced in the initial model as predictors. The Backwards Elimina-
tion, in terms of the lowest AIC value, was used to fit the models.

The SPSS v.26 for Windows was used for all data analyses. All results
were interpreted with a 95% confidence interval (CI) and a significance
level (p-value) of 0.05.

3. Results
3.1. Demographic and clinical characteristics of the sample

A total of 184 Covid-19 frontline healthcare workers were included
in the study. A description of all the clinical and sociodemographic
characteristics of the sample is provided in Table 1.

As Table 1 shows, the majority of healthcare workers were women
(84.8%), working as nurses (56.5%), of the morning shift (42.9%) and
from the Emergency Service. Regarding the pandemic, more than 60%
of healthcare workers reported an increase in the weekly working hours,
while almost half (44%) were temporarily off work due to Covid-19
infection. Only 25 (13.5%) healthcare workers reported a history of a
psychiatric disorder before the Covid-19 outbreak.

3.2. Quantitative psychological assessment

Table 2 shows the psychological assessment outcome for the sample
and the distribution of healthcare workers according to their mean score
across the different cut-off points of each psychometric test
[13,26-28,31].

Following the results of Table 2, nearly 69% of healthcare workers
reported moderate (42.39%) and high (26.09) levels of perceived stress.
Consistent with this, 72% had moderate- (65.76%) and high-stress
(6.52%) appraisals. Another 23.37% had PCL-5 scores equal to and
above 30, suggesting possible PTSD diagnosis, while 13.04% obtained
PHQ-2 scores equal to or higher than 3, compatible with MDD diagnosis.
Lastly, more than 90% also reported moderate (77.72%) and high
(12.50) anxiety levels, and over 70% showed a moderate (43.48%) and
high (26.63%) predisposition to predisposition to perceiving situations
as a threat.

Table 3 shows the mean scores and the comparative analysis
outcome for each group across the psychometric tests applied at
baseline.

Based on the results for each group and psychometric test (Table 3),
women healthcare workers had significantly higher mean scores than
men healthcare workers in all the psychometric questionnaires (PCL-5:
U=1589.5,p=.022; PSS-10: U= 1257, p < .001; STAI-S: U =1053.5, p
< .001; STAI-T: U = 1322.5, p = .001; PHQ-2: U = 1313.5, p = .006),
except in the VASS test. In this latter test, differences across gender were

15 min 5 min

A

Baseline

Stressor Relax

Psychological Assessment
(VASS, PSS-10, PCL-5, STAIL, PHQ-2)

A

~15-20 min

25 min

A

~45

min

Fig. 1. Flowchart of the psychological and physiological evaluations at first assessment.
Note. Resp: Respiration rate; ECG: Electrocardiogram; EDA: Electrodermal activity; PPG: Photoplethysmography; Temp: Body temperature.
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Table 1
Clinical and sociodemographic characteristics of the 184 healthcare workers
included in the study.
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Table 2
Quantitative psychological assessment and sample distribution according to the
different cut-off points of each psychometric test.

Healthcare workers

(n=184)
n % Mean (S.
D.)

Age (years) 37.5(11.0)
Gender

Male 28 15.20

Female 156 84.80
Psychiatric history

No 159  86.40

Yes 25 13.50
Living with people at high risk of Covid-19

infection

No 120  65.20

Yes 64 34.80
Professional category

Physicians 43 23.40

Nurses 104  56.50

Nurse aides 37 20.10
Employment category

Fixed-term 81 44.00

Open-ended 103  56.00
Working shift

Mornings 79 42.90

Afternoons 28 15.20

Nights 52 28.30

On-call 25 13.60
Weekly working hours (h)

15t030h 17 9.24

31to40h 163  88.60

Over 40 h 4 2.17
Physical activity

Low 26 14.10

Medium 92 50.00

High 66 35.90
Working unit

Covid-19 hospitalisation wards 67 36.40

Emergency service 74 40.20

Intensive Care Unit (ICU) 43 23.40
Off work due to Covid-19

No 103  56.00

Yes 81 44.00
Request help

No 153  83.20

Yes 31 16.80
Current stress-related medication

No 143 77.70

Yes 41 22.30
Working hours increase

No 73 39.70

Yes 111  60.30
Substance abuse increase (any)

No 124  67.40

Yes 60 32.60

not significant even though women healthcare workers continued
showing higher mean scores than men healthcare workers (U = 1730, p
=.079).

Regarding the professional category, nurses and nurse aides
appeared to have overall poorer psychological outcomes than physi-
cians. Nevertheless, further analysis conducted on the data revealed
only significant differences in the PCL-5 [XZ(Z) = 8.15, p = .017] and
PHQ-2 [X2(2) = 19.45, p < .001] tests. On the one hand, nurses had
significantly greater PTSS than physicians (p =.011). On the other hand,
both nurses (p < .001) and nurse aides (p < .001) showed significantly
worse depression than physicians.

Longer weekly working hours also indicated overall higher mean
scores across all the psychometric tests. Nevertheless, significant dif-
ferences were only found in the PSS-10 [F(2, 181) = 4.32, p =.015] test.
Healthcare workers working over 40 h per week had significantly higher
stress appraisal (p = .026) than those working 31 to 40 h per week.

Healthcare workers

(n=184)
n % Mean (S.D.)
VASS (perceived stress) 48.40
(22.8)
20.30
< .
< 30, low 58 31.52 (10.20)
53.10
> 30, moderate 78 42.39 9.13)
. 74.80
> .
> 70, high 48 26.09 (6.60)
PCL-5 (posttraumatic stress symptoms) 2050
(12.6)
15.10
< 141 .
< 30, low 4 76.63 8.17)
. . 38.20
>30, severe — suspected PTSD diagnosis 43 23.37 (6.95)
. 16.80
PSS-10 (stress appraisal) (5.79)
10.20
< .
<13, low 51 27.72 (2.22)
18.40
> 13, moderate 121 65.76 (3.50)
28.90
> 27, high 12 .52
=27, hig 63 (2.57)
STAI-S (current anxiety symptoms) 24.80
(10.0)
<10, low 18 9.78 8.39 (1.75)
24.10
>10, moderate 143 77.72 6.75)
41.90
> i .
> 37, high 23 12,50 3.13)
STAI-T (predisposition to perceiving situations 20.00
as a threat) (8.37)
10.53
< .
< 14, low 55 29.89 (3.05)
19.88
1 .
> 15, moderate 80 43.48 (3.04)
. 30.74
> X
> 26, high 49 26.63 (4.58)
PHQ-2 (depression symptoms) 1.08 (1.26)
< 2, low 160 86.96 0.64 (0.77)
> 2, severe — suspected DM diagnosis 24 13.04 3.54 (0.83)

Note. VASS: Visual Analogue Scale for Stress; PCL-5: The Posttraumatic Stress
Disorder Checklist for DSM-5; PSS-10: 10-item Perceived Stress Scale; STAI-S;
State subscale of the State-Trait Anxiety Inventory; STAI-T: Trait subscale of
the State-Trait Anxiety Inventory; PHQ-2: The Patient Health Questionnaire-2.

Despite observing the same tendency between healthcare workers
working over 40 h per week and those under 31 h per week, the dif-
ferences between these two groups were not significant (p = .203).

In general, healthcare workers from the afternoon and night shifts
also appeared to have worse psychological outcomes than those from the
morning and on-call shifts. Nevertheless, the analysis conducted for the
data only showed significant differences in the PHQ-2 [X2(3) =10.22,p
= .017] test. Healthcare workers from the night shift had significantly
greater depression than those working on-call (p = .015) and morning (p
=.021) shifts. Likewise, healthcare workers from the afternoon shift also
showed more significant depression than those from the on-call (p =
.027) and morning (p = .042) shifts.

The analysis also showed that healthcare workers who requested
help to get through the everyday pandemic experiences had significantly
greater PTSS (U = 1415.5, p < .001), stress appraisal (U = 1759.5, p =
.023), anxiety (U = 1717.5, p = .016), predisposition to perceiving sit-
uations as a threat (U = 1658, p = .008), and depression (U = 1600.5, p
< .032) than those who had not requested any support. The same results
were observed when comparing health workers according to whether
they were taking stress-related medication. Healthcare workers taking
stress-related medication showed significantly worse psychological
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Table 3
Quantitative psychological assessment across study groups.
VASS test PCL-5 test PSS-10 test STAI-S subscale STAI-T subscale PHQ-2 test
n Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.)
Men 28 41.89 (22.39) 15.61 (12.15) 13.36 (4.36) 17.14 (8.56) 14.86 (7.79) 0.50 (0.86)
Gender Women 156 49.61 (22.79) 21.42 (12.47) 17.46 (5.80) 26.14 (9.67) 20.89 (8.16) 1.18 (1.29)
p—value * sk ok ok *k
18 to 30 64 48.31 (23.24) 22.31 (13.90) 17.58 (5.61) 24.48 (9.83) 21.06 (8.24) 1.03 (1.33)
Age (groups; years old) 31to 45 76 47.07 (22.78) 19.58 (11.87) 16.32 (6.26) 24.55 (10.17) 18.82(8.81) 1.05 (1.26)
’ 46 to 65 44 50.98 (22.65) 19.61 (11.65) 16.64 (5.19) 25.57 (10.24) 20.39 (7.68) 0.95 (1.12)
p-value
Psychiatric No 159 49.96 (23.37) 19.04 (12.35) 15.82 (6.26) 23.16 (11.01) 17.07 (7.31) 0.75 (0.93)
history Yes 25 55.21 (16.33) 22.93 (13.10) 17.29 (6.19) 26.36 (10.10) 20.86 (7.32) 1.43 (1.60)
p-value
Physician 43 53.23 (22.17) 16.21 (12.86) 16.51 (7.12) 23.28 (12.34) 18.40 (9.27) 0.45 (0.90)
Professional Category Nurses 104 47.57 (21.80) 22.22 (12.41) 16.67 (5.31) 25.02 (8.83) 20.58 (8.37) 1.21 (1.33)
Nurse aides 37 45.30 (26.04) 20.84 (11.76) 17.65 (5.44) 25.81 (10.31) 20.11 (7.17) 1.47 (1.16)
p-value i
Covid-19 hospitalisation wards 67 48.73 (20.41) 18.61 (12.12) 17.13 (6.08) 24.58 (9.28) 20.96 (9.01) 1.29 (1.32)
Medical Service Emergency service 74 47.42 (24.86) 21.23 (11.68) 16.70 (5.81) 24.23 (10.44) 19.39 (7.82) 0.99 (1.13)
Intensive Care Unit (ICU) 43 49.72 (23.23) 22.35 (14.48) 16.58 (5.38) 26.00 (10.54) 19.44 (8.30) 0.90 (1.35)
p-value
Up to 30 17 46.71 (30.30) 21.24 (15.57) 18.59 (6.51) 25.53 (13.01) 20.94 (11.21) 1.06 (1.34)
Weekly Working Hours 31 to 40 163 48.39 (21.93) 20.53 (12.20) 16.47 (5.54) 24.59 (9.58) 19.80 (8.10) 1.08 (1.27)
+40 4 57.50 (28.43) 18.00 (16.79) 24.00 (8.04) 29.00 (15.64) 23.00 (6.68) 1.00 (0.82)
p-value *
No 73 49.42 (23.45) 20.82 (12.75) 16.66 (5.51) 25.18 (10.69) 20.32 (7.82) 1.13 (1.20)
Working Hours Increase Yes 111 47.78 (22.5) 20.35 (12.49) 16.95 (5.98) 24.50 (9.60) 19.75 (8.74) 1.05 (1.30)
p-value
Morning 79 50.35 (22.62) 18.82 (12.70) 16.62 (5.75) 23.58 (9.92) 19.29 (8.45) 0.87 (1.11)
Afternoon 28 50.96 (22.48) 23.82 (12.96) 16.32 (4.93) 27.89 (10.09) 21.11 (6.47) 1.43 (1.45)
Working Shift Night 52 43.02 (23.61) 21.58 (11.16) 17.10 (5.90) 24.52 (9.61) 20.65 (8.37) 1.46 (1.44)
On-call 25 50.80 (21.70) 20.12 (14.19) 17.52 (6.75) 25.56 (10.91) 19.44 (10.09) 0.57 (0.66)
p-value *
No 120 48.60 (23.48) 21.38 (12.65) 16.87 (5.98) 24.63 (10.02) 20.02 (7.89) 1.05 (1.16)
Risk people at home Yes 64 48.12 (21.76) 18.95 (12.35) 16.77 (5.46) 25.03 (10.12) 19.88 (9.27) 1.14 (1.46)
p-value
Low 26 52.42 (24.91) 24.35 (15.20) 20.73 (6.61) 30.58 (11.19) 24.92 (9.95) 1.44 (1.47)
Physical Activity Medium 92 48.87 (21.65) 20.97 (11.81) 16.68 (5.42) 24.45 (9.04) 20.15 (8.01) 1.19 (1.33)
High 66 46.26 (23.71) 18.44 (12.24) 15.50 (5.33) 22.94 (10.17) 17.77 (7.39) 0.80 (1.01)
p-value sk ok e
No 102 48.73 (24.09) 20.07 (13.23) 16.58 (6.03) 23.95 (10.63) 19.30 (8.03) 1.00 (1.30)
Off Work Yes 82 48.07 (21.31) 21.12 (11.74) 17.15 (5.49) 25.79 (9.18) 20.80 (8.75) 1.18 (1.21)
p-value
No 153 48.17 (23.74) 19.08 (12.20) 16.39 (5.73) 24.04 (10.34) 19.27 (8.34) 0.97 (1.16)
Request of Help/Support Yes 31 49.74 (17.97) 27.74 (11.99) 19.03 (5.63) 28.39 (7.41) 23.42 (7.74) 1.62 (1.59)
p-value ke * * ok *
No 143 48.11 (22.61) 18.58 (12.29) 16.15 (5.68) 23.69 (10.26) 18.64 (8.02) 0.84 (1.04)
Stress-Related Medication Yes 41 49.56 (23.85) 27.37 (11.18) 19.20 (5.60) 28.56 (8.18) 24.63 (7.96) 1.90 (1.60)
p-value ok *k sk dekk sk
No 123 48.50 (22.95) 18.43 (11.29) 16.76 (5.76) 24.54 (9.64) 19.85 (8.01) 0.96 (1.12)
Substance Abuse Yes 61 48.30 (22.78) 24.79 (13.96) 16.97 (5.89) 25.25 (10.83) 20.23 (9.11) 1.33(1.48)
p-value i

Note. * p < .05, ** p < .01, *** p < .001. VASS: Visual Analogue Scale for Stress;

PCL-5: The Posttraumatic Stress Disorder Checklist for DSM-5; PSS-10: 10-item

Perceived Stress Scale; STAI-S; State subscale of the State-Trait Anxiety Inventory; STAI-T: Trait subscale of the State-Trait Anxiety Inventory; PHQ-2: The Patient

Health Questionnaire-2.

outcomes than those who were not: PCL-5: U = 1666, p < .001; PSS-10:
U = 2049.5, p = .003; STAI-S: U = 1971, p = .001; STAI-T: U = 1681, p
< .001; PHQ-2: U = 1580.5, p < .001. The perceived stress levels also
appeared to follow the same trend across healthcare workers who
requested help (U = 2329.5, p = .876) and took stress-related medica-
tion (U = 2751.5, p = .548), but without finding statistical significance.

In line with the above results, substance abuse also suggested more
unsatisfactory overall psychological results. Nevertheless, the analysis
conducted on the data revealed only significant differences in the PCL-5
(U =2737.5, p = .003) test. Healthcare workers who abused substances
showed significantly higher PTSS than those without abuse habits.

In contrast, performing higher levels of physical exercise seemed to
improve the psychological outcome, observing significant differences in
the PSS-10 [F(2, 181) = 7.32, p = .001] test and both STAI-S [F(2, 181)
= 5.80, p = .004] and STAI-T [F(2, 181) = 7.32, p < .001] subscales.
Healthcare workers who reported high levels of exercise daily had

significantly lower stress appraisal (p < .001), anxiety (p = .003) and
predisposition to perceiving situations as a threat (p < .001) compared
to those having low levels of physical activity. Consistent with this,
healthcare workers with medium levels of physical activity also showed
significantly greater stress appraisal (p = .004), anxiety (p = .014) and
predisposition to perceiving situations as a threat (p = .023) compared
to those experiencing low levels of physical activity.

Having a psychiatric history and being off work due to Covid-19
infection also suggested a greater psychological burden than not hav-
ing any previous psychiatric disorder or being off work due to Covid-19
infection. Nevertheless, no significant differences were found in these
two latter groups, respectively. Neither in any of the other study vari-
ables analysed (p > .05).
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3.3. Risk factors of acute stress, anxiety and depression symptoms across
the sample

Table 4 shows the significant predictors for greater psychological
distress (i.e., acute stress, anxiety, depression and PTSD) according to
each psychometric test separately.

After adjusting for age and psychiatric history (Table 4), it was found
that being a woman was associated with greater PTSS (§ = 0.191, p =
.006), stress appraisal (f = 0.239, p = .001), anxiety (§ = 0.310, p <
.001), depression (p = 0.170, p = .014) and predisposition to perceiving
situations as a threat (p = 0.244, p = .001). Similarly, being under stress-
related medication was also associated with higher PTSS (f = 0.257,p <
.001), stress appraisal (f = 0.183, p = .009), anxiety (§ = 0.174, p =
.012), depression (p = 0.348, p < .001) and predisposition to perceiving
situations as a risk (f = 0.265, p < .001). Overworking (i.e., working
over 40 h per week) was associated with worse stress appraisal (f =
0.162, p = .002) and substance abuse was associated with higher PTSS
(B = 0.223, p = .002).

Table 4
Regression coefficients for the significant predictors of psychological distress
based on the quantitative psychological assessment.

B 95% CI B t P
value
Stress-related [3.621, e
medication® 7727 11.834] 0.257 871
PCL- Substance [2.283, .
5 “buse” 5.939 9.595] 0.223 3.21
f [1.930, -
Gender 6.668 11.406] 0.191 2.77
Physical [-3.069,
activity’ —1.896 _0.724] —-0.221 -3.19
1.
pSs- Gender' 3.840 [6 (:516(;3]’ 0.239 3.49 o
10° Stress-related [0.649, e
medication® 2542 4.434] 0.183 2.65
Weekly working [0.883, .
hours’, >40 h/w 6.547 12.262] 0.162 226
£ [4.911, -
Gender 8.641 12.371] 0.310 4.57
STAI- Stress-related [0.923,
s¢ medication® 4174 7.425] 0.174 253
Physical [—4.580, .
activity' —2.565 —0.550] —-0.173 —2.51
Stress-related [2.639, .
medication® 5.313 7.987] 0.265 8.92
TAI- 2.
s i Gender 5.663 E; 753915]’ 0.244  3.64 wox
Physical [—4.243, e
activity' T2I85 ooy 0208 308
Stress-related [0.640, e
medication® 1.044 1.447]1 0.348 511
PHQ- ¢ 121
2? Gender' 0.590 [10 o5 8]’ 0.170 2.49
Medical Service®  —0.241 [7_000[;%2]’ -0.147  -2.14

Note. * p < .05, ** p < .01, *** p < .001. CI = confidence interval for B. PCL-5:
The Posttraumatic Stress Disorder Checklist for DSM-5; PSS-10: 10-item
Perceived Stress Scale; STAI-S; State subscale of the State-Trait Anxiety In-
ventory; STAI-T: Trait subscale of the State-Trait Anxiety Inventory; PHQ-2: The
Patient Health Questionnaire-2.

2 F(5, 178) = 8.176, p < .001, R%,q; = 0.164.

> F(5, 178) = 9.703, p < .001, R%,q; = 0.192.

© F(3, 180) = 12.60, p < .001, R%,q; = 0.199.

4 F(6, 177) = 8.893, p < .001, R%,g; = 0.160.

¢ F(9, 174) = 6.054, p < .001, Rzadj = 0.206.

f — reference category: men.

8 reference category: no medication.

b reference category: no substance abuse.

! reference category: low physical activity.

J reference category: up to 30 h per week.

X reference category: Covid-19 hospitalisation wards.
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On the contrary, higher levels of physical exercise were associated
with lower stress appraisal (f = —0.221, p = .002), anxiety (p = —0.173,
p = .013) and predisposition to perceiving situations as a threat (§ =
—0.208, p = .001). Similarly, working in Emergency Services and ICUs
was associated with lower depression (§ = —0.147, p = .033) than in
Covid-19 hospitalisation wards.

4. Discussion

Since being detected in December 2019 in Wuhan (China), the SARS-
CoV-2 virus has challenged more than 110 countries and entire health
systems, posing immense pressure on healthcare workers’ wellbeing and
mental health [35,36].

Accordingly, the purpose of our study was to quantify the immediate
psychological impact of the SARS-CoV-2 pandemic in Spanish Covid-19
frontline healthcare workers based on face-to-face psychological as-
sessments to cross-check the results obtained in similar studies con-
ducted using online evaluations. In this regard, the main finding was
that more than 77% of healthcare workers had moderate anxiety levels,
while almost 13% showed severe anxiety. Nearly 45% and 30% of
healthcare workers also presented a moderate and high predisposition to
perceiving the everyday pandemic situations as threatening, respec-
tively, thus exacerbating the base anxious symptomatology. Further-
more, almost 13% had PHQ-2 scores consistent with MDD diagnosis.
These results align with previously published works conducted on
medical personnel during the pandemic [37-39]. Nevertheless, they also
contrast sharply with the low prevalence of anxiety observed in South
and Southeast Asian workers during the same period [40].

Another relevant finding was that over half (65.76%) of healthcare
workers showed a moderate stress appraisal, which appeared to be
consistent with the moderate levels of perceived stress (42.39%)
resulting from the visual analogue scale. More importantly, almost a
quarter (23.37%) of the sample presented severe PTSS, compatible with
PTSD diagnosis. As with the prevalence of anxiety and depression dis-
cussed above, the levels of acute stress encountered in our study are
comparable to those observed in Italian [41] and Spanish [37] health-
care workers but much higher than those reported in Asian healthcare
workers [40]. A possible contributing factor to these differences be-
tween European and Asian Covid-19 works could be using different
psychometric tests to evaluate the same psychological constructs. The
differences in assessment times may have also played a role in deter-
mining the prevalence of psychological distress across healthcare
workers from different regions.

Interestingly, the prevalence of acute stress, depression and anxiety
observed in our study was also higher than what has been reported in
Wuhan healthcare workers at the beginning of the pandemic [42-44].
As in the Covid-19 Asian works discussed above [40], differences be-
tween healthcare workers from different regions could be due to using
different psychometric tests to assess the same psychological charac-
teristics or performing the assessments at different times of the
pandemic. The differences in psychological distress could also be caused
by the resulting anticipatory effect between what was reported from
China (area of origin) and what was potentially expected to happen
shortly after in Spain. From the rapid spread of the disease to the
increased mortality rates in both the general population and health
workers [44].

On the other hand, the psychological burden fell more notable across
women healthcare workers than men healthcare workers
[37,38,41-43,45]. Conversely, the medical unit of work did not seem to
have much influence on psychological distress. As already described in
Section 2.2. (Setting and subjects), this study focused only on recruiting
Covid-19 frontline healthcare workers from medical units dedicated to
the care and hospitalisation of patients with this disease. Therefore, both
the pressure in medical care and the tasks performed by healthcare
workers were relatively the same, with minor exceptions regarding the
length of hospitalisation in the Emergency Service. At the Emergency
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Service, the rotation of Covid-19 patients was approximately every 24 h
instead of days or weeks (or even months) as in the ICUs and Covid-19
hospitalisation wards.

The results of our study also showed that nurses and nurse aides had
greater PTSS and depression than physicians [38,41,42,46,47]. The
stress appraisal, anxiety, and predisposition to perceiving situations as
threatening across nurses and nurse aides also appeared to follow the
same tendency compared to physicians, although results were not
significantly different. These findings align with similar research con-
ducted to evaluate the psychosocial effects of the previous 2003 SARS
outbreak on healthcare workers. In this study, the authors reported that
the nursing staff showed greater psychological distress than other cat-
egories [48] due to the added care and contact with ill patients [42].

Worsened psychological distress resulting from longer working hours
is widely documented in the literature [49,50]. Consistent with this, our
study showed that healthcare workers working more than 40 h per week
(i.e., overworking) had worse stress appraisal than working between 31
and 40 h per week. The results of comparing healthcare workers
working more than 40 h per week against those working less than 30 h
per week also seemed to point to this tendency. That is, the perceived
stress, anxiety and predisposition to perceiving situations as a threat
appeared to be markedly higher when working over 40 h. Nevertheless,
no significant differences were found in this regard, nor between
healthcare workers working 31 to 40 h per week and those working less
than 30 h. Together, these results underline the importance of facili-
tating shorter working hours and thus longer resting periods to reduce
the risk and vulnerability of all healthcare workers against psychological
distress in the event of future pandemics [51].

Contrary to what was reasonably expected, an increase in the
working hours due to the relentless increment of medical care demand
did not involve significant differences regarding psychological distress
[38]. A plausible explanation for these results may be the proper
maintenance of the hospital’s management standards. In other words,
despite the continuous changes in medical care procedures, the opening
up of new Covid-19 hospitalisation wards and the continuous transfer of
care staff as needed, the length of usual working shifts throughout the
pandemic remained relatively stable without major variations. More-
over, the healthcare workers recruited for the study were professionals
who were coming from medical units with a regular heavy care work-
load (regardless of the pandemic), which could have been a factor that
has facilitated their adaptation to the increased care demand, lowering
their psychological distress even when working longer hours.

Nonetheless, the work shift did seem to have a substantial effect on
the mental health of health care workers. Especially the night and af-
ternoon shifts, worsening the depressive symptomatology compared to
morning and on-call shifts [52,53]. The severe impact of late working
hours on physical and psychological health, combined with the burden
resulting from the heavy care demand the pandemic poses, seriously
threatens the performance and efficiency of healthcare workers and thus
the quality of the medical treatment provided against the disease
[54-56].

To our surprise, having lived with people at high risk of Covid-19
infection did not appear to significantly affect the emotional distress
of healthcare workers [37]. On the contrary, it seemed to involve a slight
improvement in PTSS. Living with relatives at high risk of Covid-19
infection also seemed to reduce the stress appraisal and the predispo-
sition to perceiving situations as a threat. In line with what other authors
have previously suggested, keeping in touch and living with loved ones
can mitigate the adverse impact of the loneliness and social isolation
caused by the pandemic [57,58].

Our study also showed that the more physical exercise healthcare
workers reported doing daily, the lower the psychological distress was
[59,60]. Accordingly, healthcare workers doing low physical activity
showed worse stress, anxiety, and depression than those doing medium
and high exercise levels. These results emphasise the importance of
fostering and continuing (as much as the situation allows to do so) with
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the practice of physical activity and other sorts of leisure activities to
cope and minimise the psychological impact of the most devastating
events of future pandemics [42,47].

As expected, to have requested help to overcome the pandemic day-
to-day situations and have been prescribed stress-related medication
due to high emotional burden was related to significantly higher psy-
chological distress. The levels of perceived stress were also higher in
those healthcare professionals who had sought help and were taking
medication for stress, without finding statistical significance. This lack
of significance may be due to the limitations that visual scales present
when attempting to objectify a multidimensional construct such as stress
[32,34].

Although the results were not significant for this group, it is also
important to underline that having had a psychiatric history suggested
worse psychological distress across healthcare professionals when
evaluated at baseline. As it has already been described in a broad range
of clinical contexts, a history of psychiatric disorders increases the
predisposition to future psychiatric pathologies and comorbidities,
especially when an extreme life event (i.e., Covid-19 pandemic) triggers
it [61-63].

Similarly, substance abuse across healthcare workers led to greater
PTSS [64]. Substance abuse also involved higher anxiety and depres-
sion, predisposition to perceiving situations as a risk, stress appraisal
and perceived stress. Nevertheless, these latter results were not signifi-
cant in our study. Since there is plenty of literature on drug addiction’s
health and functioning consequences [64], substance abuse derived
from psychological burden is a major concern within the medical
practice. On the one hand, as it may exacerbate the ongoing psycho-
logical distress. On the other hand, as it may also compromise the care
standards of healthcare workers at times of greatest health demands
[65].

Lastly, the regression models also showed that women were at
greater risk of psychological distress than men. Taking stress-related
medication predicted poorer mental health, increasing PTSS, stress
appraisal, anxiety, depression, and predisposition to perceiving situa-
tions as a threat. Substance abuse was related to greater PTSS, and
working over 40 h per week increased the stress appraisal. Likewise,
working in Covid-19 hospitalisation wards predicted worse depression
than performing in Emergency Services and ICUs. Nevertheless, an in-
crease in physical activity levels appeared to reduce the stress appraisal,
anxiety and predisposition to perceiving situations as a threat. With
minor differences, our regression results were similar to most of those
results observed in other studies conducted around the novel corona-
virus pandemic [37,41,42,45].

Given the results discussed in this work and the potential harm that
undiagnosed and not-well addressed high psychological distress may
cause to the life of healthcare workers and consequently to healthcare
systems in critical scenarios, it is of vital importance the design and
implementation of effective evidence-based intervention strategies to
reduce the psychological impact of future pandemics. Nevertheless,
considering the cost-benefit of conducting individual sessions with the
low availability of therapists due to Covid-19 infection the current
pandemic has brought with it, combined with the stigmatisation and
lack of awareness among healthcare workers, the development of online
psychotherapies could improve the accessibility and availability of
mental health care services in high demand contexts [66,67]. To further
benefit, online psychotherapies also reduce the spread of the virus that
naturally occurs in face-to-face therapies [66]. Online-based Cognitive
Behaviour Therapy (ICBT), for instance, has shown efficacy in a wide
range of psychiatric settings, as well as in other medical conditions such
as chronic pain [67-70]. Accordingly, it may be an interesting mental
health strategy to be applied to all healthcare workers to combat the
psychological burden associated with unprecedented health contexts.
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4.1. Limitations

This study has some limitations. Firstly, the lack of a control group
prevented comparing frontline healthcare workers and those not
involved in the direct care of Covid-19 patients (i.e., second-line
healthcare workers). Secondly, to use psychometric questionnaires not
designed to evaluate stress, anxiety and depression in the context of the
pandemic as an extreme stressor maintained over time. Likewise, to use
psychometric material with no diagnostic capacity, such as the VASS
test, despite being widely present in the research community [24].
Together, this may limit the interpretation of the results as some cases
may have been underdiagnosed. Thirdly, the inability to assess off work
healthcare workers may hinder illustrating the real impact of the
pandemic on healthcare workers’ mental health. Fourthly, the nature of
cross-sectional study designs does not allow interpretation for causality.
Following the 2003 SARS experience, studies have shown that the effect
of sustained adverse events on mental health remains throughout time,
even after the stressor has been resolved [10,71-73]. Even with these
limitations, our findings are consistent with previously published works.
Therefore, we encourage future research to include a follow-up of
healthcare workers to examine for changes in mental health over time
while inviting other study areas to design and validate a unified, fast and
easy-to-use tool for the early detection of chronic stress.

5. Conclusion

This study evidenced the severe psychological impact of the coro-
navirus pandemic on healthcare workers of two Spanish tertiary hos-
pitals of reference for the care and diagnosis of suspected cases of Covid-
19. The acute stress, depression and anxiety levels encountered were
similar to those observed in most published works conducted on medical
personnel [19,74] but much higher than those obtained in Wuhan
healthcare workers [42]. Furthermore, to be a woman, under stress-
related medication, working over 40 h per week, in Covid-19 hospital-
isation wards, and substance abuse were predictors for severe psycho-
logical distress. On the contrary, the practice of physical activity was
related to a lower psychological burden.

While the possible long-term consequences of the coronavirus
pandemic remain unknown, knowledge of the risk factors for increased
risk of psychological distress may help develop comprehensive
improvement strategies to prevent, control and reduce the mental health
exacerbation of healthcare workers, thereby maintaining the efficiency
of health systems in critical scenarios. Online psychological intervention
strategies such as ICBT may be a promising option, together with shorter
working shifts and the practice of physical exercise, as they have
demonstrated evidence to strengthen mental health resilience and
reduce the risk of developing psychiatric morbidities in a broad psy-
chiatric and medical context [66,69,75].
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