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ABSTRACT
Introduction: The Coronavirus Disease 2019 (COVID-19) has
dramatically affected global healthcare systems. We aimed
to determine the response of our paediatric surgical
fraternity to a disease that overwhelmingly affects adults.

Materials and Methods: We conducted a cross-sectional
questionnaire-based study over 6 weeks during a federally
mandated lockdown. Using snowball sampling, we recruited
paediatric surgeons, trainees and medical officers from
paediatric surgical units in Malaysia. The anonymous online
questionnaire covered sociodemographic information,
changes in patient care, redeployment, concerns regarding
family members, and impact on training. Mental well-being
was assessed using the Depression, Anxiety and Stress
Scale (DASS-21). Kruskal-Wallis, ANOVA and multiple
regression analysis was used, with significance level 0.05.

Results: Of the 129 eligible participants, 100(77%)
responded. Junior doctors had clinically higher levels of
depression, anxiety, and stress. Age <30 years was
significantly associated with anxiety. Junior doctors
believed that redeployment led to loss of surgical skills
(p<0.001) and trainees felt that clinical application of
knowledge had reduced (p<0.020).

Conclusion: Specific to our paediatric surgical community,
this study highlights areas of concern, particularly among
junior doctors. It is likely that recurrent cycles of the
pandemic will occur soon. These issues must be addressed
to preserve the mental and emotional well-being of all health
care workers.
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INTRODUCTION
The novel coronavirus disease Covid-19 was initially
identified in December 2019 as a case of pneumonia in
Wuhan, China and has since become a global pandemic,
affecting more than 150 countries around the world. To date,
it has infected up to 79 million people worldwide and caused
up to 1.7 million deaths.1,2 The World Health Organization
declared the outbreak a pandemic on March 11, 2020 and
called for coordinated mechanisms to support preparedness

and response to the infection across health sectors.2 A
restricted movement order (lockdown) was announced by the
Malaysian federal government on 18 March 2020, by which
time there was an average of 170 new cases per day, with a
total of approximately 1800 cases nationwide.3

All areas of health care have been impacted by the Covid-19
pandemic, including paediatric surgery. Since the onset of the
crisis, surgical care practices have been adapted in many
hospitals, each institution adopting the strategy believed to
be the most appropriate according to their available
manpower, hospital resources, and limitations.4 Normalcy of
the medical professional and personal lives has changed
completely.5

In Malaysia, the daily working activities of paediatric surgery
services have drastically modified due to the pandemic. These
include changes in clinical interaction, where video or phone
call follow up became the method of choice in reducing the
number of patients coming for face-to-face follow-up.5 Only
a minimum number of essential personnel were involved in
daily ward rounds, and surgical procedures were temporarily
halted with only emergency cases performed according to
strict local triage criteria. In some units, paediatric surgery
trainees were redeployed to other critical areas, such as adult
emergency and intensive care. Training programs were also
overhauled to minimize trainee exposure to Covid-19, and
clinical rotas were adjusted to allow for backup teams in the
event that health care workers (HCW) became ill, thus
leading to decrease in quality of training.6

The primary aim of this study was to determine the response
of healthcare workers in the paediatric surgical fraternity to
the Covid-19 pandemic, a disease that overwhelmingly
affects adults compared to children. The secondary aim was
to explore the psychosocial implications of Covid-19 on our
community, using the Depression, Anxiety and Stress Scale
score (DASS-21).

MATERIALS AND METHODS
Study setting
This study was carried in Malaysia and included all hospitals
providing paediatric surgery services. The hospitals consist of
publicly funded hospitals, private hospitals, and university-
affiliated academic centres.  A total of 8 hospitals are
recognised as training centres for paediatric surgery, staffed
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by HCW consisting of approximately 40 fully trained
paediatric surgeons, 39 trainees, and 50 non-trainee medical
officers (MO). In addition, during the Covid-19 pandemic, 23
hospitals were designated as Covid-19 hospitals, with the
facilities to provide the full range of care for Covid-19
patients, including intensive care. 

Study design and sampling method
A cross-sectional study design was used. This study was
carried out between 1st April to 15th May 2020, in the midst
of a federally mandated national lockdown. A self-
administered electronic questionnaire was distributed to all
paediatric surgical units. Participants were recruited via
snowball sampling and representative sampling. 

We categorised our respondents as follows. 
1) Paediatric surgeons: those who had completed specialist

training in paediatric surgery. When evaluating the
impact of the pandemic on surgical training, this group
was referred to as ‘Trainers’.

2) Trainees: All those registered in a paediatric surgery
training programme at the time of the survey.

3) Medical officers (MO): Non-specialist and non-trainee
doctors whose primary duties were in a paediatric surgical
unit. 

Respondents were contacted via a number of different
channels, including the national paediatric surgical
association, local trainee representatives, hospital and social
network. A web‐based data collection tool (Google Forms),
which was anonymous was used to collect data.

Questionnaires
We devised the questionnaire based on our literature review
of issues highlighted by HCW in previous pandemics to guide
the areas of focus.7-9 The questionnaire was pilot tested on 10
respondents prior to full execution.

The questionnaire consisted of 4 parts:
Part 1: Sociodemographic data 
Part 2: Respondent response towards (a) changes in provision
of patient care, (b) redeployment to other departments and
(c) concern about family members. Five‐point Likert scale
questions, with response options ranging from ‘strongly
agree’ score ‘5’ to ‘strongly disagree’ score ‘1’, were utilised to
assess respondents' agreement with statements. 
Part 3: Exploration of the impact of Covid-19 on training and
education from perspectives of different roles – trainer,
trainee and non-trainee medical officer.
Part 4: Psychological assessment using the Depression
Anxiety Stress Scale-21 (DASS-21 score). The DASS-21 is a 21-
item scale that provides independent measures of three self-
report subscales such as depression (7 items), stress (7 items),
and anxiety (7 items). Scores for each subscale were
calculated by summing the scores for the relevant items and
then multiplied by 2 to calculate the final score (Table I).10

The DASS-21 score has been validated in multiple studies
around the globe.11-13

Content validity was checked with experts regarding attitudes
towards provision of patient care, redeployment of
manpower to other departments, concern about patient care
and family members, research regarding COVID-19

pandemic as well as attitudes towards training among
consultants and attitudes towards skills, learning, clinical
application knowledge among trainee and MO. Face validity
was also checked with the participants in the aspect of clarity
of the questions, likelihood the target audience would be
answering the questions, and layout and styles off the
questionnaire. Cronbach’s alpha coefficient was calculated
for internal consistency of the questionnaire. The Cronbach’s
alpha coefficient of attitudes towards provision of patient
care was 0.516, attitudes towards redeployment of manpower
to other department during the pandemic was 0.258, concern
about family was 0.619, and attitudes towards research
regarding COVID-19 pandemic was 0.283. The Cronbach’s
alpha coefficient of attitudes towards skills, learning, clinical
application knowledge among trainee and medical officer
was 0.690

Data processing and analysis
SPSS version 18.0 was used for data analysis. Descriptive
statistics such as frequency and percentage, median and
quartiles (1st and 3rd) were calculated. Kruskal-Wallis test
was used to determine the difference of attitudes between
surgeon, trainee and medical officer, towards provision of
patient care, redeployment of manpower to other
department, concern about patient care and family member,
ANOVA was calculated to determine the difference of stress,
anxiety and depression between groups. Multiple regression
analysis was also used to determine the factors associated
with depression, anxiety, and stress. Level of significance was
set at 0.05.10

Ethics Approval
This study was approved by the Medical Research Ethics
Committee, University of Malaya Medical Centre (UMMC)
(No 2020515-8625)

RESULTS
A total of 100 respondents participated in the study,
consisting of surgeons (n=28), trainees (n=34) and MOs
(n=38), representing approximately 77% of all eligible
participants (Table II). The majority of trainees (97.1%) were
aged 31-40 years. The majority of all respondents (64%) were
from public hospitals, and nearly half (47%) were not living
with vulnerable household members.

Table III describes the responses to the areas covered in the
questionnaire. Of note, trainees and MOs were more likely to
report concern regarding loss of surgical skills due to
manpower redeployment, and more likely to find it
important to have preferential Covid-19 testing for their
family members.

Stress was three times more likely to be present among
trainees and MOs in comparison to surgeons, while anxiety
and depression were two times more likely (Figure 1).
Multiple linear regression analysis of factors associated with
depression, anxiety and stress in all the groups found only
age <30 years was significantly associated with anxiety. No
other factors such as sex, marital status, and place of practice
showed significant association with depression, anxiety, and
stress.
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When surveyed for their opinion on the impact on training,
trainers were happy with how the academic programme was
coping with the changes demanded. Trainees were
significantly more concerned than MOs that the clinical
application of knowledge was reduced (Figure 2).

DISCUSSION 
Paediatric surgery around the world has been profoundly
impacted by the Covid-19 pandemic. To our knowledge, this
is the first study exploring the response of the paediatric
surgical fraternity to the pandemic. The key finding in our
study was that the prevalence of stress was three times more
likely to be present in surgical trainees and MOs in
comparison to surgical trainers while anxiety and depression
were two times more likely. Although this did not reach
statistical significance, we believe that it is clinically
significant. Similar patterns of psychosocial impact have
been reported in many other studies done during previous
pandemics.14,15,16 A few factors are possible reasons. Junior
doctors are prone to be redeployed to non-surgical areas, with
little autonomy over their daily clinical duties compared to
senior surgeons, taking them to unfamiliar clinical
environments. Younger doctors are also more likely to have
domestic obligations such as the care of smaller children.7 We
recommend that hospital administrators recognize the
challenges faced by junior doctors and provide practical

support, such as childcare and mental well-being care. In
UMMC, regular online townhall sessions were organised to
provide HCW an avenue to obtain updates, provide feedback
and put forth questions to the management.17 Unsurprisingly,
none of the doctors working in non Covid-19 hospitals were
affected psychosocially as their daily activities remained
unchanged9,15,19 We also explored the issue of manpower
redeployment to other non-paediatric surgical areas, which
was a practice commonly described in other centres.20-22 Some
were also assigned for specific tasks such taking pre-
procedural swabbing in children which would normally be
out of their scope of training but was necessary during the
pandemic.18 While the majority agreed that this was
appropriate in these unique circumstances, a concern about
losing surgical skills was significantly higher (P< 0.001)
among paediatric surgical trainees and MOs (Table III).  This
is unsurprising as junior doctors are in the process of
developing surgical skills. Moulton et al reported that
consistent exposure to skills training in smaller aliquots over
time resulted in superior retention of surgical skills, compared
to intense and concentrated exposure over a short period. On
the other hand, expert or trained personnel usually have
superior retention of surgical skills.23

With regards to views on the impact of Covid-19 on the
surgical training programme, paediatric surgeons agreed
that operative volume was reduced. In UMMC our operative

Table I: DASS 21 score

Depression (D) Anxiety (A) Stress (S)
Normal 0 – 9 0 – 7 0 – 14
Mild 10 – 13 8 – 9 15 – 18
Moderate 14 – 20 10 – 14 19 – 25
Severe 21 – 27 15 – 19 26 – 33
Extremely Severe 28+ 20+ 34 +

Table II: Demographic profile of respondents

Variables Surgeon Trainee Medical officer
n (%) n (%) n (%)

Age
≤30 0 (0) 1 (2.9) 16 (42.1)
31-40 12 (42.9) 33 (97.1) 22 (57.9)
>40 16 (57.1) 0 (0) 0 (0)

Sex
Male 15 (53.6) 19 (55.9) 16 (42.1)
Female 13 (46.4) 15 (44.1) 22 (57.9)

Place of practice
Private 5 (17.9) 0 (0) 0 (0)
Public 20 (71.4) 16 (47.1) 28 (73.7)
University Hospital 3 (10.7) 18 (52.9) 10 (26.3)

Working in a COVID-19 hospital
Non COVID-19 hospital 7 (25.0) 3 (8.8) 1 (2.6)
COVID-19 hospital 21 (75.0) 31 (91.2) 37 (97.4)

Marital status
Single 9 (32.1) 9 (26.5) 16 (42.1)
Married 19 (67.9) 24 (70.6) 22 (57.9)
Divorced/widowed 0 (0) 1 (2.9) 0 (0)

Currently living in a household with
Senior members 4 (14.3) 6 (17.6) 3 (7.9)
Children 15 (53.6) 10 (29.4) 11 (28.9)
Immunocompromised/ chronic medical condition 2 (7.1) 0 (0) 2 (5.3)
None of the above 7 (25.0) 18 (52.9) 22 (57.9)
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Table III: Attitudes towards provision of patient care, redeployment of manpower to other department, concern about patient care
and family member

No Variables Median (Q1, Q3) p value
Consultant Trainee Medical Officer
(n=28) (n=34) (n=38)

Changes in provision of patient care
1. My daily working schedule has changed 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 4.0 (2.0, 5.0) 0.703
2. There are changes to my routine patient care 

(eg. ward rounds, clinic, operating time) 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 4.0 (2.0, 5.0) 0.912
3. I think the quality of patient care I provide is not 

affected 3.0 (1.25, 3.0) 2.0 (2.0, 3.25) 2.0 (2.0, 3.25) 0.865
4. Lack of face to face patient interaction during 

follow up is detrimental for my patient care 4.0 (3.0, 4.0) 4.0 (3.0, 4.0) 4.0 (2.0, 4.0) 0.931
5. Patients can be followed up optimally by 

phone/video call 4.0 (3.0, 4.0) 4.0 (3.0, 4.0) 4.0 (2.0, 4.0) 0.810
6. I feel that multidisciplinary care of my patients is 

compromised 4.0 (2.25, 4.0) 4.0 (2.0, 4.0) 4.0 (2.0, 4.0) 0.859
7. I feel that some patients are not getting the care 

that they need 4.0 (2.25, 4.0) 4.0 (3.0, 4.0) 3.5 (2.0, 4.0) 0.069

Redeployment of manpower to other department 
during the pandemic

8. I think redeployment is appropriate during the 
covid-19 pandemic 4.0 (4.0, 4.0) 4.0 (3.0, 4.0) 4.0 (3.0, 4.0) 0.139

9. I prefer to choose where I am redeployed as I know 
where I will be useful 4.0 (4.0, 4.0) 4.0 (4.0, 4.25) 4.0 (4.0, 4.0) 0.978

10. Hospital authorities have the right to decide where
I am deployed 2.0 (2.0, 3.75) 3.0 (2.0, 4.0) 3.0 (2.0, 4.0) 0.232

11. I will lose my skills if I am redeployed 2.0 (1.0, 2.75) 3.0 (2.0, 4.0) 3.0 (2.0, 4.0) <0.001
12. I do not feel confident in treating patients out of 

my specialty 4.0 (2.25, 4.0) 4.0 (4.0, 4.0) 4.0 (2.0, 4.0) 0.167

Concern about family members
13. Due to concerns regarding covid-19, I try to avoid 

direct contact with senior family members 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 0.262
14. Due to concerns regarding covid-19 I avoid direct 

contact with children 4.0 (2.0, 4.0) 4.0 (4.0, 5.0) 4.0 (3.0, 5.0) 0.094
15. I am not concerned about interacting with my 

family members 4.0 (2.0, 4.0) 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 0.074
16. I have changed my routine on arrival home after 

work to avoid infecting my family members 4.0 (3.0, 5.0) 4.0 (4.0, 4.0) 4.0 (3.0, 5.0) 0.926
17. Priority testing for covid 19 should be given to

family members of healthcare workers 3.5 (2.0, 4.0) 4.0 (4.0, 4.25) 4.0 (3.0, 4.0) 0.036
18. Treatment for covid 19 should be prioritised for 

family members of healthcare workers 3.0 (2.0, 4.0) 4.0 (3.0, 4.0) 4.0 (3.0, 4.0) 0.171

Research regarding covid-19 pandemic
19. I am involved in covid-19 research 2.0 (1.0, 30) 2.0 (1.0, 2.0) 2.0 (2.0, 3.0) 0.186
20. I feel that covid-19 related research is important 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 4.0 (4.0, 5.0) 0.481
21. I think it is not important to do research regarding 

covid 19 pandemic 4.5 (4.0, 5.0) 4.0 (4.0, 5.0) 4.5 (4.0, 5.0) 0.361

Fig. 1: Prevalence of depression, stress and anxiety among respondents.
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Fig. 2: Attitudes towards training programme and skills, learning, and clinical application of knowledge among paediatric surgeons,
paediatric surgical trainees and medical officers with the mean value in circle. 

2-Paediatric00008_3-PRIMARY.qxd  5/13/21  10:26 PM  Page 288



Paediatric surgical response to an ‘adult’ COVID-19 pandemic

Med J Malaysia Vol 76 No 3 May 2021 289

load was reduced by more than 80%.17 There were no
significant differences between trainees and MOs in terms of
attitudes towards surgical training except that trainees agree
that clinical application of knowledge had been reduced
(p=0.02).  This current Covid-19 pandemic has provided
trainees and MOs with opportunities to explore different
virtual learning options, including surgical simulation-based
training as an adjunct to other teaching tools for surgical
training.24

We also found that trainees and MOs were more concerned
about transmission of Covid-19 to family members,
especially the elderly, the immunocompromised, or those
with chronic medical conditions.25 This is similar to other
previous outbreaks such as the H1N1 influenza in the United
Kingdom in 20077 and China’s severe acute respiratory
syndrome (SARS) outbreak in 2003.26 However, adequate PPE
provision can help to alleviate anxiety levels. we could A
study conducted in UMMC reporting early results of routine
pre procedural swabbing for all operative cases, showed that
no low risk patients were positive for COVID. Dissemination
of these results would also reduce the level of anxiety.18

Trainees and MOs were significantly more likely (p=0.036) to
agree that their family members should receive priority
testing for Covid-19 compared to the surgeons (Table I). This
might be because paediatric surgeons consist of senior doctors
who are less likely to be on the clinical frontline, while
trainees and MOs are deployed to critically need areas such
as the emergency department.  All participants agreed that
provision of patient care has been affected during the Covid-
19 pandemic. Many from other countries have described
measures similar to those practised in the UMMC setting
which have affected patient care, such as limiting the
number of HCW performing clinical duties, postponement of
elective surgeries, and conversion of clinic sessions from face
to face to telemedicine.5 A study by the CovidSurg
collaborative projected that up to 70% of electives surgeries
were postponed and that it would need up to 45 weeks to
clear the backlog.27 

While it was necessary for the protection of HCW and for
resource preservation, some of these measures also
profoundly affected academic training activities. There were
restrictions placed on the number of HCW in the operating
theatre, and face-to-face teaching was replaced by video-
conferencing sessions. Similar changes have also been seen in
other countries e.g. in UK, US, China, European, Italy, Latin
America, Finland.6

There are several limitations in the present study. Firstly, this
is a cross sectional study, and we therefore cannot determine
the temporal relationship of the exposure to Covid-19
pandemic and the outcome or response towards it.
On‐response bias is a limitation in conducting a survey‐based
data collection. It must be recognised that inherent bias
present in surveys may have selected those with more interest
in this outbreak, inflating the levels of reported knowledge
and confidence. The small sample size of 100 respondents
clearly affected our statistical analysis; however, it reflects the
small paediatric surgical fraternity in Malaysia and
represents 77% of them. 

CONCLUSION
During this challenging time changes are inevitable, but the
outcome will be defined by our action and ability to adapt
today. Specific to our paediatric surgical community, this
study highlights areas of concern, particularly among junior
doctors. It is likely that recurrent cycles of the  pandemic are
likely to occur in the near future, and these issues must be
addressed to preserve the mental and emotional well-being of
all health care workers. Thus, we suggest for a follow up study
once there is restoration of services. This pandemic is far from
over despite many countries being able to rebuild their
economy. Issues that we have highlighted here, such as the
differences in response by roles have to be addressed more
vigilantly to be prepared to respond to future new public
health threats.
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