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Abstract

Background: Many of the pediatric health care workers (HCWs) suffered from sleep disturbance, anxiety, and potential
stress disorder during the COVID-19 pandemic. Work-related stress is a potential cause of concern in HCWs and is
associated with decreased job satisfaction, anxiety, depression, medical errors, and near misses. This study aims to
investigate the various psychological consequences on medical personnel working in the neonatal intensive care unit
(NICU) in the context of the COVID-19 pandemic.

Design and methods: A cross-sectional analytical study was conducted on a convenient sample of doctors and nurses
working in NICU in pediatric hospitals at Cairo University teaching hospitals, Egypt. Two anonymous self-administered
validated questionnaires were used to assess the level of stress, and the COVID-19 Rapid Quantitative Assessment Tool
to assess the knowledge, attitude, and perception about COVID-19.

Results: Among 96 participants, 66.7% were nurses, and 33.3% were physicians, 79.2% of the participants showed a
reasonably safe level of stress. The mean work stress score was 43.89 = 5.77. The mean score for commonly experienced
stress symptoms was 7.53 = 4.54, median 7, IQR (4, 10). Females and physicians were found to be with a statistically
significantly higher median score of commonly experienced stress symptoms than males (p-value <0.00| and 0.028
simultaneously).

Conclusion: While such descriptive research provides valuable information on the scope of the problem, a strong
theoretical framework is required to interpret these findings appropriately and develop preventive and therapeutic
strategies. Particular attention should be warranted to the mental health well-being of women treating patients with
COVID-19.
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This dictated a balance of responding directly to COVID-
19, while simultaneously engaging in strategic planning and
coordinated action to maintain essential health service deliv-
ery, mitigating the risk of system collapse in a well-organized
and prepared manner that guarantees has the maintenance of
equitable access to essential service delivery.>

In the center of this response lies the healthcare workers
(HCWs), particularly the front-liners, to whom the COVID-19
pandemic was considered as a threat to both physical and
mental health. In addition to infection protection measures
implemented by the government of Egypt in the beginning of
the pandemic such as social restrictions and lockdowns in 15th
March 2020 which are associated with indirect health conse-
quences as well as significant psychological burdens.>

Large numbers of people were affected by a diversity of
mental health and psychosocial consequences such as fear,
depression, and anxiety/worry as a reaction to the emerg-
ing critical situation. These consequences were found to be
more exaggerated among front-line health care workers
and all medical field personnel.®

Egypt has existing health workforce challenges, includ-
ing shortages, misdistribution, and misalignment, that
were overloaded by factors that posed an additional strain
on the ability of HCWs to deliver health services during
the pandemic, including re-assignment of staff to treat
increasing numbers of patients with COVID-19, and loss
of staff who may be quarantined, infected or required to
care for infected friends and family.>’

Despite the lesser exposure and the lesser infection
probability among pediatric cases, much of the pediatric
HCWs suffered from sleep disturbance, anxiety, and
potential stress disorder.® Work-related stress is a potential
cause of concern in HCWs and is associated with decreased
job satisfaction, days off work, anxiety, depression, sleep-
lessness, medical errors, and near misses®!°

A systematic review was done to approximate the prev-
alence of stress, anxiety and depression within front-line
HCWs caring for COVID-19 patients, it was clearly dem-
onstrated that the prevalence of stress, anxiety and depres-
sion within front-line HCWs caring for COVID-19 patients
is high.®

With reference to the COVID-19 pandemic, many stud-
ies were performed about the psychological consequences
of quarantine measures for various infections for example:
Ebola, among them, were studies dealing with the conse-
quences for medical staff. It is therefore expected that the
issue of the psychological burden on medical staff has
been addressed in the context of the current COVID-19
pandemic.'!"1?

Therefore, this study aims to investigate the various psy-
chological consequences on medical personnel (physicians,
and nurses) working in the neonatal intensive care unit
(NICU) in Kasr Alainy medical hospital in the context of
the COVID-19 pandemic, particularly since this is the first
study to address the COVID-19 pandemic psychological
effects on healthcare staff working on NICUs in Egypt.

Methods

Study design: this is a cross-sectional analytical study
conducted on doctors and nurses.

Study population and study setting: the study was
conducted at the NICU in pediatric hospital of Kasr Alainy
medical hospital, Cairo University, Egypt (a tertiary care
hospital). with dates of recruitment (from July 2020 to
September 2020). The total work forces of nurses and phy-
sicians during the period of recruitment was 120. The
annual mean of patients was 460 patient per year.

Participants: A convenient sample technique was
included from the physicians and nurses in the NICU
department who were willing to participate in the study.

Study variable:

Outcome: assessing the degree of knowledge, attitude and
perception toward COVID-19, the degree of work stress
score and the commonly experienced stress symptoms.
Independent variables: job title, age, gender, years of
experience.
Data sources/ measurement: data were collected
through a self-administered anonymous questionnaire.
The questionnaire was consisted of:

1. sociodemographic background questions: age (in
years), job title (physician/nurse), gender (male/
female), and years of experience (less than
1 year/1-5 years/ 5—10years/ more than 10 years).

2. The COVID-19 Rapid Quantitative Assessment
Tool'?: 20 questions assessing knowledge, attitude,
and perception (KAP) about COVID-19.

3. The work stress questionnaire, which has been
developed by the Indian Council of Medical
Research (ICMR)’, having 23 questions to be
scored on 1/2/3 criteria, Never—1, Sometimes—2,
Always—3. (annex 1)

4. The commonly experienced stress symptoms: 10
questions that were developed by ICMR.” The
questionnaire assesses the general health. Each
question had symptoms that needed to be scored
0/1/2 on the criteria Never—0, Sometimes—1, and
Always—2. (annex 1)

Sample size: Using openEpi version 3 software (http://
www.openepi.com/Menu/OE_Menu.htm), with an esti-
mated prevalence of stress among the hospitals’ Hospital
staff caring for the COVID-19 patients of 45%?® and, a
population size of 120, with a 95% confidence interval
and power of 80% the minimum required sample size
was 96.

Using this equation Sample size n =
[ DEFF*Np (1-p) |/ [(d2/Z21-0/2%(N-1)+p*(1-p) |


http://www.openepi.com/Menu/OE_Menu.htm
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Table |I. Sample characteristic of NICU physicians and nurses working in NICU at a tertiary hospital in Egypt during COVID-19

pandemic. Egypt, 2020.

Variable Sample n (%) n=96 Population n (%) n=120
Physicians (n=32) Nurses (n=64) Physicians (n=39) Nurses (n=81)

Gender

Male 13 (40.6) 28 (43.8) 15 (38.5) 35 (43.2)

Female 19 (59.4) 36 (56.3) 24 (61.5) 46 (56.8)
Age group

=27years 14 (43.8) 37 (57.8) 17 (43.6) 46 (56.8)

>27 years 18 (56.3) 27 (42.2) 22 (56.4) 35 (43.2)
Years of experience

Less than 5years 23 (71.9) 34 (53.1) 26 (66.7) 38 (46.9)

More than 5years 9 (28.1) 30 (46.9) 13 (33.3) 43 (53.1)

Data analysis and management

1. The age was categorized to less than median age
(27 years) and more than median age. The years of
experience was categorized to less than 5 years and
more than 5 years.

2. The COVID-19 Rapid Quantitative Assessment
Tool, 20 questions were analyzed as frequency and
percentage.

3. The work stress questionnaire 23 questions scores
were interpreted as:

e Scores 23-38 (very well stress management):
You manage your stress levels very well. Too
little stress can reduce stimulation, so strive to
achieve the balance between negative and pos-
itive stress.

e Scores 39-53 (reasonably safe level of stress):
You have a reasonably safe level of stress, but
certain areas need improvement.

e Scores 54-68 (stress level is too high): Your
level of stress is too high. You need to develop
new strategies to improve it.4. The commonly
experienced stress symptoms: 10 questions
scores were interpreted as a score less than 10
meaning health is not affected, and a score
more than 10 meaning commonly experienced
stress symptoms affect individuals’ health.

Statistical methods: Descriptive analyses were con-
ducted, and the data were reported as mean and standard
deviation (SD), median and IQR, frequencies, and
percentages.

Quantitative variables were tested for normality, the
data was not normally distributed, so non-parametric tests
were used. Mann-Whitney U test for numerical variables
was used to compare survey answers, where a
p-value=0.05 was considered statistically significant.
Spearman correlation was used to correlate the numerical
variables (work stress score, commonly experienced stress
symptoms, studied population age).

Ethical consideration: The study was approved by the
appropriate hospital leadership, to enable its administra-
tion in the NICU. All participants provided informed con-
sent before filling the anonymous self-administered
questionnaire. The study was conducted in accordance
with the Declaration of Helsinki. To guarantee the ano-
nymity of the respondents, they were identified by the
codes.

Results

All questionnaires were completed anonymously by a
sample of 96 participants out of total population of 120
physicians and nurses, (41) 42.7% of the participants were
males, 55 (57.3%) were females.

Majority of the participants 64 (66.7%) were nurses and
32 (33.3%) were physicians. From the physician partici-
pants; 56.3% were more than 27years old, 59.4% were
females, and 71.9% were working for less than 5years.
Regarding the nurses; 56.3% were females, 57.8% were
less than or equal to 27 years, and 53.1% were working for
less than 5years. (Table 1).

By asking about the KAP toward COVID-19, 70% of
the participants hadn’t receive any COVID-19 related
training courses,74% of them agreed that COVID-19 is
very dangerous, 46.9% of them think that the HCWs are
most at risk of contracting the new COVID-19 virus,
52.1% of the participant felt that they were well prepared
to deal with any possible COVID-19 case, 70% of them
thought that they are likely to get the new virus, 61% of the
participants thought that infection with COVID-19 is a
stigma, and 91.7% of them thought their jobs would lead
to problems due to COVID-19 (Table 2).

Among the participants 76 (79.2%) showed a reason-
ably safe level of stress, 15 (15.6%) of them showed a very
well level of stress management, and 5 (5.2%) showed a
high level of stress (Figure 1). Regarding the stress symp-
toms; 64 (66.7%) of the participant’s health hadn’t affected
versus 32 (33.3%) of them stress symptoms had affected
their health.
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Table 2. Knowledge, Attitude, and Practice (KAP) toward COVID-19 among nurses and physicians working in NICU at a tertiary

hospital in Egypt during COVID-19 pandemic. Egypt, 2020.

KAP Questions Count Column N %
Knowledge Have you received any Yes 29 30.2%
COVID-19-related training courses? No 67 69.8%
In your opinion, How dangerous is Very dangerous 71 74.0%
Coronavirus? More or less dangerous 22 22.9%
Not dangerous 2 2.1%
Other than that | 1.0%
Who do you think is most at risk of Children under 5years old 2 2.1%
contracting the new Corona virus? Adolescents up to the age of 15 0 0.0%
Youth 3 3.1%
Adults 2 2.1%
The elderly 35 36.5%
Pregnant women 9 9.4%
Health care workers 45 46.9%
Attitude Do you feel well prepared to deal Yes 46 47.9%
with any possible COVID-19 case? No 50 52.1%
Do you think you're likely to have a Yes 67 69.8%
new Corona virus? No 3 3.1%
| don’t know 26 27.1%
Do you think it is important to take Yes 80 83.3%
action to prevent the spread of | don’t know 12 12.5%
the new Corona virus within your Other than that 4 4.2%
community?
Do you think the new Corona virus is Yes 37 38.5%
a stigma toward people infected by it? No 59 61.5%
Do you think your job leads to Yes 88 91.7%
problems in the time of corona? No 8 8.3%
Practice What have you and your family done Wash your hands regularly with an 46 47.9%
to prevent the new Corona virus alcohol-based detergent or soap and
infection in recent days? water
Cover the mouth and nose when 21 21.9%
coughing or sneezing
Avoid close contact with anyone with 12 12.5%
a fever and cough
Cook meat and eggs well 8 83%
Avoid direct unprotected contact with 6 6.3%
live animals and surfaces in contact
with animals
Other than that 3 3.1%
What would you do if you or your I will go to the hospital or health unit 28 29.2%
family member were infected with the I will go to buy medicines at the 5 5.2%
new Corona virus? pharmacy
| will remain in home quarantine 62 64.6%
Other than that | 1.0%

The mean work stress score was 43.89 = 5.77, median
43, and IQR (39, 48). No statistically significant differ-
ences were found between work stress score and sex, age
group, and years of experience (Table 3).

The mean score for commonly experienced stress
symptoms was 7.53 *+4.54, median 7, IQR (4,10). Females
were found to be with a statistically significantly higher
median score of commonly experienced stress symptoms
than males (p-value <0.001). There were no statistically

significant difference between the median score of com-
monly experienced stress symptom and age group, years
of experience (p-value 0.26, 0.489) Table 4.

Physicians were also, found to be with statistically sig-
nificant higher median score of commonly experienced
stress symptom than nurses (p-value 0.028).

The correlation between work stress score and com-
monly experienced stress symptoms showed a moderate
positive correlation (p-value <.001, r=.446).
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= very well stress managment = reasonably safe level of stress

= stress level is too high

Figure |. Stress management level among physicians and
nurses working in NICU at a tertiary hospital in Egypt during
COVID- 19 pandemic 2020.

No correlation was found between the studied popula-
tion’s age and work stress score. however, a weak positive
correlation was found between the studied population’s
age and commonly experienced stress symptoms (p-value
.029, r=.223).

Discussion

The novel coronavirus disease (COVID-19) pandemic is a
global health crisis, with over 135,000,000 cases and nearly
3,000,000 deaths reported to date (April 20th,2021)."3
Besides its immediate impact on patients themselves and
the healthcare system, this pandemic can adversely affect
millions of people’s mental health.'* Because of this, some
authors have already termed the COVID-19 pandemic a
“public mental health crisis”'® and have pointed out the
need for making mental health services easily accessible in

these times, while keeping in mind the restrictions neces-
sitated to minimize contagion.'®

There is Egyptian already a growing body of literature
on the mental health impact of COVID-19 on different
populations, in terms of symptoms of anxiety, depression,
or post-traumatic stress.!”!8

This cross-sectional survey enrolled 96 participants and
revealed a high prevalence of mental health symptoms
among HCWs treating patients with COVID-19. Therefore,
this study aims to explore the psychological impact of the
COVID-19 pandemic on the HCWs, particularly those
working in the neonatology department in Kasr Alainy
medical hospital in Cairo.

In this study, a significant proportion of participants
showed a reasonably safe level of stress (79.2%). In a pre-
vious systematic review done by Mehta et al. study in 2018
to study the stress among HCWs, 59% was having moder-
ate stress which needs better stress management; 41% was
having safe levels of stress and they manage stress levels
very well,” while a cross-sectional study conducted in
Pakistan, on HCWs during the COVID-19 pandemic found
that 45.7% of the HCWs had mild, 14.6% had moderate,
and 3.3% had severe symptoms of anxiety, whereas the
remaining 36.4% had no anxiety."

Of note, 57.3% of all participants were women, and
66.7% were nurses, our findings further indicate that
women reported more severe symptoms of work stress,
agreeing with papers studying the psychological and men-
tal health impact of COVID-19 on frontline HCWs treating
patients with COVID-19 are likely exposed to the highest
risk of infection because of their close, frequent contact
with patients and working longer hours than usual.!72%-22

During the SARS outbreak, a study conducted among
health care workers in emergency departments also showed
that nurses were more likely to develop distress and use
behavioral disengagement than physicians, which is quite

Table 3. Relation between work stress score and sociodemographic characters of the physicians and nurses working in NICU at a

tertiary hospital in Egypt during COVID-19 pandemic 2020.

Work stress score

Physicians (n=32)

Nurses (n=64)

All sample (n=96)

Mean+=SD  Median pvalue Mean*=SD  Median (IQR) pvalue Mean*Sd Median p value
(IQR) (IQR)
Gender Male 438=57 42 (40, 44) 047 433*63 43 (39, 47) 0.78 43460 43(39,47) 047
Female 454+6.3 47 (41, 49) 43.6=5.1 43 (39, 47.5) 442*=5.1 44 (40, 49)
Age group =27years  45.8*45 44 (42,49) 0.19 434+58 43 (39, 47) 0.99 44.1 =52 44 (40,48) 0.53
>27years  43.9%+7.0 42 (38, 48) 43.6 =55 42 (39, 49) 43758 42 (39,49)
Years of less than 45.7*+59 44 (41,49) 020 42457 43 (39, 45) 0.14 438=5.1 43 (40,47) 073
experience Syears
more than ~ 42.1 £ 6.0 44 (37, 47) 44753 43.5 (40, 49) 44.1 =57 44 (39,49)

Syears
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Table 4. Relation between commonly experienced stress symptoms and sociodemographic characters of the physicians and nurses
working in NICU at a tertiary hospital in Egypt during COVID-19 pandemic 2020.

Commonly experienced stress symptoms

Physicians (n=32)

Nurses (n=64)

All sample (n=96)

Median
Mean=SD  (IQR) p value Mean*SD Median (IQR)  pvalue Mean=SD Median (IQR) p value

Gender Male 6.46 +2.88 7(4,8) 0.01* 49+40 4(1,8) 0.001* 54+37 6(2,8) <0.001%*

Female 10.74=454 11 (7, 15) 83+42 8 (45, 11) 9.1 =44 9 (6, 12)
Age group =27years 8.86 +4.59 8(514) 0.9 59*4.1 5(2,8) 0.1 6.7+44 7 (4, 10) 0.1

>27years 9.11 =446 7(7,11) 8.1 4.6 8(4,11) 85+45 74, 11)
Years of Less than 8.65+4.27 8(5 13) 068 58+43 5(2,8) 0.08 6.9+45 7 (4, 10) 0.19
experience Syears

More than 9.89+5.01 10(7, I1) 79+t44 74, 11) 84+46 74, 11)

Syears

different from the results shown in the study results that
physicians were significantly higher.?*

The survey used is available in the supplemental files.

Frontline HCWs treating patients with SARS were
physically and psychologically challenged when commit-
ting themselves to provide high-quality nursing care for
patients. Thus, particular attention is warranted regarding
the mental health well-being of women and nurses treating
patients with COVID-19.%

During the COVID-19 outbreak, 67.43% of our study
population suffered sleep disturbance, and we found a pos-
itive correlation between sleep disturbances and stress and
anxiety. Furthermore, 19.42% of subjects were suffering
anxiety and 53% were at risk of developing an acute stress
disorder, which also matched the results of Lai et al. that
found that working in the front line was an independent
risk factor for worse mental health outcomes in all dimen-
sions of interest.!”

Our findings further indicate that women reported more
severe symptoms of depression, anxiety, and distress. In
our study females were found to be with a statistically sig-
nificant higher median score of commonly experienced
stress symptom than males (p-value <0.001), this agrees
with the cross-sectional study that was done on the HCWs;
where the females showed more severe degrees of mea-
surement of anxiety symptoms than males,® also in a study
performed by Lai et al. which indicated that being a woman
was associated with experiencing severe depression, anxi-
ety, and distress.!”

Together, our findings present concerns about the psy-
chological well-being of physicians and nurses involved in
the acute COVID-19 outbreak. While such descriptive
research provides valuable information on the scope of the
problem, a strong theoretical framework is required in
order to interpret these findings appropriately and develop
preventive and therapeutic strategies. Particular attention
should be warranted to the mental health well-being of
women treating patients with COVID-19.
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Significance for public health section

This article reiterates on healthcare workers’ stress during the
pandemic. Despite working with a lower-risk group, they were
still affected by the pandemic. This confirms the need to look at
the healthcare system more holistically and that all services are
interlinked.
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