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Abstract.

BACKGROUND: COVID-19 presents a threat to the mental health of the medical staff working with COVID-19 patients.
OBJECTIVE: To investigate the impact of working during the COVID-19 pandemic on resident physicians.

METHODS: The study was conducted via anonymous online survey and included resident physicians. The survey contained
questions about sociodemographic information, general job satisfaction during the COVID-19 pandemic, and the impact of
the COVID-19 pandemic on their personal lives.

RESULTS: This study included a response from 728 resident physicians. The majority of residents rated that the COVID-19
pandemic had a mostly negative impact on their satisfaction with professional life (59.9%) and quality of work (62.8%),
their personal lives (44.7%) and quality of life (57.1%). Half of all residents indicated that they did not have enough personal
protective equipment (PPE). About one-third of residents indicated that the level of stress at work during the COVID-19
pandemic was higher.

CONCLUSIONS: Working as resident physicians during COVID-19 pandemic had a negative effect on participants’ pro-
fessional and personal lives. Residents did not have all the necessary PPE nor felt safe working with patients with suspected
or proven COVID-19. Further action is needed to provide support for physician residents working during the COVID-19
pandemic.
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1. Introduction pandemic caused by COVID-19 a Public Health

Emergency of International Concern [2]. Since then,

SARS-CoV-2, anovel coronavirus which appeared
in Wuhan, People’s Republic of China, in December
2019, causes COVID-19 [1]. On January 30, 2020,
the World Health Organisation (WHO) declared the
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COVID-19 has been quickly spreading globally,
infecting the population at a very high rate [3].
Apart from serious physical complications COVID-
19 causes, it also presents a threat to the mental health
of the infected population. Studies show that dur-
ing the last epidemic, 2002 — 2004 SARS outbreak,
people had severe rates of depression, anxiety, panic
attacks, multiple psychotic symptoms, delirium, and
an even higher rate of suicidal thoughts [4]. Medical
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staff who worked with SARS patients also showed a
more frequent tendency to depression, anxiety, fear,
and feeling of disappointment [4]. Likewise, medical
staff caring for COVID-19 patients can develop fear
for their own lives and also fear of possibly infecting
themselves and their families with COVID-19 [5].
Research by Zhang et al. showed that the COVID-19
pandemic was associated with mild stressful impact
in sample of 263 residents in China [6]. Several
studies have shown that COVID-19 pandemic has a
significantly negative impact on education and train-
ing and that good knowledge, attitude and practice
are a key factor for maintain appropriate practices
and low level of stress [7-10].

In Croatia, activities during the residency and edu-
cation of residents are pre-determined by programs
approved by the government [11]. At the beginning of
March 2020, by the decision of the Minister, all physi-
cians in Croatia were mobilized, i.e. they were subject
to a work obligation, could be reassigned to another
workplace, and their regular work hours could be
changed [12]. This decision enabled the redistribu-
tion of work among physicians, which often placed
resident physicians on the front lines of this pan-
demic — healthcare facilities also called COVID-19
clinics, COVID-19 emergency ambulance, COVID
respiratory centres, etc. The aim of this study was to
investigate the impact of work on Croatian resident
physicians during the COVID-19 pandemic.

2. Methods
2.1. Study design

This study was a cross-sectional online survey.
2.2. Inclusion and exclusion criteria

This study included resident physicians who
worked in Croatian healthcare during the beginning
of COVID-19 pandemics. Residents who were absent
from work during the pandemic (due to sick leave,
maternity leave or similar reasons) were not included
in the research.

2.3. Data collection

The survey was conducted from May 24 to June
15 2020, through an anonymous survey, designed for
the purpose of this study, which included 51 ques-
tions (Supplementary file 1). The survey included

questions about sociodemographic, general job sat-
isfaction during the COVID-19 pandemic, and the
impact of the COVID-19 pandemic on their per-
sonal lives. The survey was compiled in the Croatian
language and tested by five people, including a psy-
chologist, methodologists, a sociologist, and resident
physicians. The questionnaire was then modified
according to their instructions. The survey was
conducted via Google Forms, and residents were con-
tacted using their e-mail addresses (available from
Croatian medical Chamber) and social network Face-
book (via Facebook groups for residents).

2.4. Data analysis

Data were exported, and descriptive analysis was
conducted using Microsoft Excel (Microsoft Corp.,
WA, USA). We described the sample using abso-
lute numbers and percentages for ordinal and interval
data, and median and range for nominal data. Dif-
ferences among groups were analysed using the
Kruskal-Wallis H test, followed by Dunn’s test for
pairwise multiple comparisons with Bonferroni cor-
rection. A p-value of less than 0.05 was considered
statistically significant. Analyses were conducted
using SPSS 24 (SPSS, Inc.; Chicago, IL, USA).

2.5. Ethics

This study was approved by the Ethics Committee
of the University of Split, School of Medicine.

3. Results
3.1. Characteristics of residents

We received a response from 728 resident physi-
cians. The characteristics of respondents are shown
in Supplementary file 2.

The majority of participants (73.6%) were women;
the median age was 30 years. About half of the
residents belonged to one of the following four resi-
dencies: internal medicine (18.3%), surgery (10.9%),
pediatrics (10.7%), and anesthesiology (8.5%).
Around half of the residents were at the fourth
(25.5%) and third (22.8%) year of residency and one-
third of them worked in the capital city (36.3%).
They worked predominantly in a University Hospitals
(37.5%) and general hospitals (30.2%). More than
half of residents (59.8%) were separated from their
families (periodically or permanently) due to their
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work in the pandemic. Most of them lived with a
partner (34.1%) or in a household, which includes
children under 18 years of age (25.5%), and only
1.5% of them lived with people aged >65 years.

Nearly 75% of residents reported that they worked
with patients with proven or suspected COVID-19
(every day or occasionally), and 62.4% of them
believed that they were more exposed to COVID-
19 positive patients compared to senior physicians.
Half of all residents indicated that they did not have
enough personal protective equipment (PPE), and
55.5% indicated that PPE was not properly deployed.
In almost all cases (93%), residents had to adapt their
pre-determined resident program and 21.7% of res-
idents indicated that they wanted to resign. Around
half of the respondents (43.7%) understood mobiliza-
tion measures as an obligation.

Most residents got information about new coro-
navirus from scientific publications and their
colleagues. Almost 17% of residents received infor-
mation from the media and only 4.9% from the Min-
istry of Health.

During work in the COVID-19 pandemic, only
13.9% of residents had unhindered access to a

Iam satisfied with my position at work during the COVID-19 pandemic
I am satisfied with the working conditions during the COVID-19 pandemic
My workload was higher during the COVID-19 pandemic

During the COVID-19 pandemic work at my institution was well organized

A potential prolongation of specialization due to work during the COVID-19
pandemic will have a positive impact on my education

The level of stress I experience at wotk during the COVID-19 pandemic is not
higher

Iam satisfied with the level of information by the employer about COVID-19
infection

I felt safe working with patients with a proven or suspected COVID-19 infection.

While working with patients with a proven or suspected COVID-19 infection, I
had all necessary personal protective equipment.

The COVID-19 pandemic makes me feel helplessness
I'm not afraid of getting infected with SARS-CoV-2 virus

1 am not afraid that I will infect my loved ones with the SARS-CoV-2 virus
During the COVID-19 pandemic I did not have symptoms of anxiety more
often/more expessed than before

During the COVID-19 pandemic I did not have symptoms of depression more
often/more expessed than before

The level of stress I experience in free time during the COVID-19 pandemic is
not higher

= Strongly Disagree

m Disagree

psychologist or psychiatrist provided by the emp-
loyer. Residents reported that the most signifi-
cant support during the pandemic was their family
(80.5%), followed by colleagues (50.4%) and friends
(43.3%), but 4.5% of residents reported that they did
not receive support from anybody. Most residents
indicated that going to nature (80.5%), exercising
(70.9%), and spending more time with family and
partners (64.8%) would improve their quality of life
during the off-duty.

3.2. Attitudes of residents about working during
the COVID-19 pandemic

Almost half of the residents were not satisfied with
their position at work and working conditions during
the COVID-19 pandemic, and almost half of them
agreed that their workload was higher than usual
(Fig. 1). They strongly disagreed (45.7%) that pro-
longation of residency will have a positive effect on
their education. Residents indicated they were not
satisfied with the level of information provided by
the employer and predominantly did not agree with
the statement that work was well organized in their
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Fig. 1. Attitudes of residents about working during COVID-19 pandemic (reported as percentage, N =728).
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institution. Almost half of them indicated that they
did not have all the necessary PPE nor felt safe work-
ing with patients with suspected or proven COVID-19
(Fig. 1).

About one-third of residents indicated that the level
of stress they experienced at work during the COVID-
19 pandemic was higher, and a quarter agreed that
pandemic made them feel helpless (Fig. 1). More
than half were not afraid of getting infected with
SARS-CoV-2, but the vast majority indicated they
were afraid that they will infect their loved ones.
There were 39.5% of residents who indicated they
had symptoms of anxiety or depression more often
or more expressed than before; 46.5% agreed that the
level of stress they experienced during their free time
was higher (Fig. 1).

3.3. Impact of the COVID-19 pandemic on the
professional and personal lives of residents
and their families

The majority of residents rated that the COVID-19
pandemic had a mostly negative impact on their satis-
faction with professional life (59.9%) and quality of
work (62.8%). (Fig. 2). Most of them rated that the
COVID-19 pandemic had a positive effect on collab-
oration with fellow residents but a negative effect on
cooperation with superiors (Fig. 2).

Satisfaction with professional life myEE—
Quality of work ) [
Collaboration with residents m&mn i)
Collaboration with superiors mIGES—
Financial income s 22.8
Satisfaction with private life mmE—
Quality of life  mpy—
Amount of free time s
Health condition =m 24.7
Sleep quality mIsE—
Length of sleep mmamssmm
Relationship with friends sz 29
Relationship with family wswen 23.9
Health status of family = as2
Quality of life of family mamsEm

= Extremely negative Partly negative

Half of the residents indicated that satisfaction with
their personal lives and quality of life was negatively
affected by the COVID-19 pandemic; approximately
half of them stated that the COVID-19 pandemic neg-
atively affected their sleep quality and length of sleep
(Fig. 2). However, most of the residents reported that
the COVID-19 pandemic did not impact their health
(53.7%, Fig. 2).

Most residents responded that the COVID-19 pan-
demic did not affect their relationships or health status
of the family, but it negatively affected their fam-
ily quality of life (extremely negative 10.3%, partly
negative 36.5%) (Fig. 2).

3.4. Difference between groups of residents
based on working with proven or suspect
COVID-19 patients

We analysed the difference in the effect of the
COVID-19 pandemic on the lives of residents bet-
ween a group of residents who worked all the time,
periodically, or did not work with patients with
proven or suspect COVID-19.

Residents that were working with COVID-19 pat-
ients had a significantly negative impact of COVID-
19 pandemic on their personal life (H (2)=8.25,
P=0.016), quality of life (H (2)=8.04, P=0.018)
and family’s quality of life (H (2)=11.73, P=0.003)

44.1 19.8 T3m 4.3
415 19.9 137736
271 343 14.7
29.7 224 6.7
435 158 8.7
29.8 16.1 9.5
428 257 oy 7.3
20.6 26 14.3
53.7 103 6.1
30.8 325 12.5 8.7
326 144 9.6
354 187 8.7
375 20.2 125
64.3 1.1 65
349 11.3 7
No effect Partly positive Extremely positive

Fig. 2. Impact of the COVID-19 pandemic on professional and personal lives of residents and their families (residents indicated in what
extend work during COVID-19 pandemic affected them compared to before, reported as percentage, N =728).
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Difference in effect of COVID-19 pandemic between residents who worked all the time, periodically worked and did not work with
patients with proven or suspected COVID-19

Category Working with p-value* Pairwise p-value'
patients with proven comparison
or suspect COVID-19
(mean rank)

Satisfaction with personal life Yes (352.5) 0.016 Yes - No 0.009
No (401.42) Periodically - No 0.012
Periodically (350.88)

Financial income Yes (376.88) 0.017 Periodically - Yes 0.035
No (381.40) Periodically - No 0.044
Periodically (333.09)

Quality of life Yes (351.93) 0.018 Yes - No 0.026
No (400.30) Periodically - No 0.048
Periodically (352.61)

Quality of family’s life Yes (348.85) 0.003 Yes - No 0.004
No (407.86) Periodically - No 0.012
Periodically (350.71)

Amount of free time Yes (337.33) 0.003 Yes - No 0.003
No (400.35)
Periodically (373.14)

Sleep quality Yes (337.53) 0.004 Yes - No 0.005
No (396.43)
Periodically (376.10)

Length of sleep Yes (344.32) 0.034 Yes - No 0.032
No (392.29)
Periodically (369.96)

*Kruskal-Wallis test; {Dunn’s test with the Bonferroni correction.

(Table 1). Also, residents working with COVID-19
patients all the time rated the effect of COVID-19 pan-
demic on their sleep quality (H (2)=10.95, P=0.004)
and length of sleep (H (2)=6.76, P=0.034) signifi-
cantly more negative compared to colleagues that did
not work with COVID-19 patients (Table 1).

3.5. Difference between group of residents based
on separation from family during
COVID-19 pandemic

COVID-19 pandemic had significantly negative
impact on personal life (H (2)=14.94, P=0.001),
quality of life (H (2)=19.63, P=0.000), sleep
quality (H (2)=21.62, p=0.000), length of sleep
(H (2)=14.72, P=0.001) and health condition (H
(2)=17.68, P=0.021) on group of residents who were
separated from family compared to those who were
not separated (Table 2).

3.6. Difference between group of residents based
on sufficiency of the personal protective
equipment

Residents who indicated that they did not have
enough PPE were significantly less satisfied with
position at work (P=0.000), working conditions

(P=0.000) and organization of work in their insti-
tution (P=0.000). They indicated that they felt
significantly less safe (P=0.000) and more afraid
of getting infected (P=0.000) or infecting their
family with Sars-CoV-2 (P=0.000). They indicated
feeling more helpless (P =0.000) and having more
depression levels then prior to COVID-19 pandemic
(P=0.018). COVID-19 pandemic had significantly
negative effect on their satisfaction with professional
life (P=0.000), quality of work (P =0.000), collab-
oration with superiors (P =0.000), health condition
(P=0.002), quality of life (P =0.028), sleep quality
(P=0.027) and length of sleep (P=0.021).

4. Discussion

Our study showed that most of the resident physi-
cians in Croatia had to change their usual working
practice due to mobilization measures adopted by the
Ministry of Health and had to work with patients with
proven or suspect COVID-19. Most residents were
not satisfied with the organization of the work and
working conditions. The majority of residents agreed
that working during the COVID-19 pandemic nega-
tively impacted their professional life, personal life,
and overall quality of life.
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Difference in effect of COVID-19 pandemic between residents based on separation from family during COVID-19 pandemic

Category Separation from p-value* Pairwise p-valuet
family during the comparison
COVID-19 pandemic
(mean rank)
Satisfaction with personal life Yes (327.07) 0.001 Yes - No 0.000
No (393.01)
Periodically (372.91)
Relationship with family Yes (338.38) 0.022 Yes - No 0.017
No (385.76)
Periodically (368.06)
Health condition Yes (341.69) 0.021 Yes - No 0.017
No (386.64)
Periodically (361.45)
Quality of life Yes (321.06) 0.000 Yes - No 0.000
No (392.29) Yes - Periodically 0.004
Periodically (383.23)
Quality of life of family Yes (320.05) 0.000 Yes - No 0.000
No (405.05)
Periodically (363.14)
Sleep quality Yes (331.00) 0.000 Yes — No 0.000
No (406.68) Periodically - No 0.001
Periodically (343.79)
Length of sleep Yes (333.33) 0.001 Yes - No 0.001

No (398.38)
Periodically (354.33)

*Kruskal-Wallis test; tDunn’s test with the Bonferroni correction.

Around two-thirds of the residents were either
every day or occasionally in contact with patients with
proven or suspected COVID-19. Additionally, our
analysis showed that working on the front line with
COVID-19 patients had a negative effect on residents’
satisfaction with personal life and overall quality of
life including sleep. This is in accordance with the
research of Que et al. that showed a higher preva-
lence of psychological problems among front-line
healthcare workers during the COVID-19 pandemic
[13]. Similar results were presented in studies by
Civantos et al. and Khusid et al., which included
urology and otorhinolaryngology residents [14—16].
These findings emphasise the need for taking action
to provide support for resident physicians working
with COVID-19 patients. Babamiri et al. suggested
that more researches are needed to decide what type
of support would be more beneficial [17].

Although it would appear beneficial for residents to
take part in the pandemic, especially since pandemics
are rare, most of them indicated that pandemic had a
negative effect on their professional life. Also, 43.7%
of residents reported higher stress on work than usual.
This could be due to multiple reasons. Almost all res-
idents (93%) had to work in fields that are not part of
their residency. Almost half of the residents (43,7%)
understood mobilization of the Ministry of Health as
an obligation and 20% of them wished to quit their

job. This is in accordance with earlier research on
residents of urology, where a significant part of them,
who were redeployed to other departments as an obli-
gation during pandemic, stated that they would accept
transfer voluntarily if they got support from their
institution and had less responsibility [14, 16]. Que
et al. reported that medical workers stated they would
not work on the first line if they had the choice [13].
Khusid et al. found that during the SARS outbreak
residents were not satisfied with support from their
institutions [ 16]. Almost half of the residents from our
survey were not satisfied with their position at work,
working conditions, and work organization in their
institution during COVID-19 pandemic. Changing
working conditions for medical employees is some-
thing that could create discomfort, especially among
young people [13]. The fact that the virus is still
new, with insufficient research about the treatment
and development of the disease makes the situation
even more uncertain. Everyday changes in public
health recommendations from the WHO, paired with
intense media reports are increasing the uncertainty
about COVID-19 pandemic [18]. Thus, clear and as
precise as possible information about working with
COVID-19 patients or how to efficiently prevent fur-
ther spread of infection are desirable. Unfortunately,
only a minority of residents received the informa-
tion about working with COVID-19 patients from
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employer (9.3%) or the Ministry of Health (4.3%).
These results oblige employers and the Ministry to
take action for alleviating the work and adaptation
to a given situation. Better communication between
the Ministry and residents could reduce problems and
enhance residents’ satisfaction.

Another important problem was a lack of PPE.
Half of the residents reported that they did not have
a sufficient amount of PPE and indicated that PPE
was not equally distributed. Almost half of the resi-
dents indicated they did not feel safe enough working
with patients with suspected or proven COVID-19. In
research carried out among residents in New York
during the COVID-19 pandemic, almost all stated
that PPE was reused, and 60.4% found that PPE was
suboptimal [14]. We found out that residents who
did not have enough PPE were less satisfied with the
quality of their work, were more afraid of infecting
themselves or their family with SARS-CoV-2 and
had a more negative impact on the quality of life
compared to colleagues who abovementioned they
had enough PPE. It is understandable that lack of
PPE creates fear for one’s safety, especially after first
reports of physicians who were infected or deceased
during the pandemic [18]. We would stress out that
recommendations and rules provided by the WHO
and international organizations regularly change with
different situations on the field [18]. Dehghani et al.
in their review, concluded that health professionals, in
order to make their workplace safer, should regularly
monitor changes in these recommendations [19]. We
agree with Omidi et al. that regulations should be
more strictly applied and the lack of PPE should be
addressed by institutions to protect healthcare work-
ers dealing with the infectious disease [20].

Finally, residents need support from their supe-
riors, those who are responsible for their education
[21]. Our survey showed that the COVID-19
pandemic harmed residents’ relations with their supe-
riors. More than half of the residents considered that
they were more exposed to the disease compared to
their older colleagues.

As most significant support (80%) residents
pointed out their families. Deng et al. showed that
fear of family members getting infected could be
one of the primary sources of stress among nurses
[22]. In a study among physicians, 75% of them
stated that the fact they could infect their family were
highly stressful [23]. Nevertheless, we found that the
COVID-19 pandemic had a more negative effect on
satisfaction with personal life, quality of life includ-
ing sleep and health condition in residents who were

separated from family compared to those who were
not separated. Organization of work in which medi-
cal workers would work in teams working for some
time, then being in isolation and after having some
time for spending with their families could be help-
ful. Around 60% of our participants stated that more
time spent with their families would have a positive
effect on their quality of life in general.

Many residents stated that stress levels during work
and free time in the COVID-19 pandemic were higher
than usual and were also paired with a decrease in
quality of sleep and sleep duration, but most of them
stated that levels of anxiety and depression were not
higher than usual. In a previous study during the
SARS outbreak, 89% of medical staff stated numer-
ous psychological consequences of the pandemic
[24]. In comparison with nonmedical staff, medical
staff had more frequent cases of insomnia, depres-
sion, and anxiety [6]. We hypothesize that tracking
our participants over time would indicate a higher
incidence of depression and anxiety. Also, at this
moment it was not possible to examine the psycho-
logical state of participants prior to the pandemic and
we consider this as a limitation of our study. Another
limitation of the study is its cross-sectional nature,
which prevents making causal inferences.

5. Conclusion

The majority of surveyed residents who worked
during the COVID-19 pandemic in Croatia were not
satisfied with the organization of work and many indi-
cated that the pandemic had a negative effect on their
professional and personal lives. Almost half of res-
idents did not think that they had all necessary PPE
nor felt safe working with patients with suspected
or proven COVID-19. Prompt action and specifically
designed measures are needed to provide support for
residents working during the COVID-19 pandemic.
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