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Objective: The burden of suicidal behavior is anticipated to increase as a sequela of
the COVID-19 pandemic. However, there is limited evidence on suicidal behavior among
healthcare workers, an at-risk population. Our study aimed to investigate suicidal ideation
in terms of the rate and associated factors in a sample of Malaysian healthcare workers
during the early-phase of the COVID-19 pandemic.

Methods: A subpopulation analysis (N 171) was conducted within a larger,
nation-wide cross-sectional study of Malaysian healthcare worker psychological distress
from March 18-21, 2020. Current suicidal ideation was measured with item 9 of
the Patient Health Questionnaire-9 (PHQ-9). The following independent variables
were assessed: socio-demographic profile, occupation and service-related factors,
health-anxiety (Health Anxiety Inventory, HAI), lifetime anxiety disorder and severity of
depression (PHQ-9).

Results: The proportion of healthcare workers with current suicidal ideation (19/171)
and clinical depression (17/171) were 11.1 and 9.9%, respectively. Multivariable analysis
showed that clinical depression was the most significant factor associated with current
suicidal ideation (p < 0.001, OR = 55.983, 95% CI = 9.015-347.671) followed by mild
(subthreshold) depression (p = 0.001, OR = 115.984, 95% CI = 2.977-85.804). Service
duration of more than 10 years was associated with significantly less suicidal ideation
(p =0.049, OR = 0.072, 95% Cl = 0.005-0.993).

Conclusions: Depression (subthreshold and especially within the clinical range) and
early-career status (<10 years in service) may be target areas of early intervention for
reduction of suicidal ideation amongst healthcare workers who have served during the
COVID-19 pandemic. Further research is warranted to elucidate specific occupational
stressors related to COVID-19 work conditions to tailor appropriate suicide preventive
strategies in this population.
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INTRODUCTION

Suicidal behavior has been projected to increase globally (1)
as a sequela of the anticipated mental health crisis stemming
for the COVID-19 pandemic. The mental health needs of
frontline healthcare workers (HCWs) have been highlighted
as a global priority (2). Medical-related occupational groups
have been established as an at-risk population for suicide. A
pre-pandemic meta-analysis showed that physicians who are
female, United States-based, and in disciplines such as anesthesia,
psychiatry, general practice, and general surgery may have higher
suicide risk compared to the general population (3).

The myriad stressors faced by HCWs worldwide in their
personal and professional spheres are currently compounded
by unprecedented challenges due to the COVID-19 pandemic.
A meta-analysis showed that the mental health impact of
the COVID-19 pandemic on healthcare workers was more
severe compared to the general population (4). Significant
levels of stress, depression, anxiety, psychological distress, post-
traumatic stress symptoms, poor sleep quality, and insomnia
have been demonstrated in this frontline population. Majority
(92%) of the meta-analyzed studies were conducted in China,
with the rest from Iran, Italy, Singapore, and Vietnam (4).
Spanish and American healthcare workers’ high levels of
psychological distress were significantly correlated with fears of
being infected or infecting others, especially family and friends,
and clinical challenges i.e., perceived uncertainty/lack of control
and inadequacy of PPE (5, 6).

Nepalese healthcare workers who felt stigmatized, had
a history of receiving psychiatric medication, and reported
insufficient preventive measures at work seemed to be at higher
risk of experiencing mental health problems (7). Among a sample
of Malaysian HCWs, depression, stress, and anxiety were shown
to be significantly associated with being unmarried, experiencing
fear and uncertainties surrounding COVID-19 infection risk via
work-exposure to COVID-19 patients, and being in communities
with high transmission rates (8). Potential psychological bufters
for HCWs include perceived social recognition (5), perceived
peer support and having more than three children (8).

Published systematic research in terms of the pandemic’s
effect specific to suicidal behavior (ideation, non-fatal and
fatal attempt) in this high-risk population (HCWs) is limited.
Anecdotal reports have linked the recent suicide deaths
amongst frontline HCWs with the collective experience of fear,
hopelessness, helplessness, and moral injury in the line of duty
during the COVID-19 pandemic (3, 4). These authors speculated
that multiple factors contributed to HCW suicide, such as social
isolation from support networks and the experience of vicarious
traumatization when caring for dying patients. In addition, the
perceived risk of infection and transmission of the SARS-COV,
compounded by uncertainties surrounding equitable allocation
of personal protective equipment (PPE), were postulated to
have increased HCW suicide risk. On the contrary, an online
survey of 834 HCWs and 2,554 general population participants
in Bangladesh did not show any significant association between
patient care or PPE-related factors with suicidal behavior
(ideation, intent, plan, and attempt) (9). Anxiety is a known

risk factor for suicidal behavior (10). The potential impact of
health anxiety on the behavioral response to COVID-19 has
been highlighted by researchers (11). Therefore, the relationship
between suicidal behavior and health anxiety pertaining to
HCWS’ fear of contracting SARS-CoV-2 is an important area
for further research. In terms of gender, female HCWs seemed
to be at higher risk of suicidal behavior compared to their male
counterparts during this current pandemic (9).

With regards to the spectrum of suicidal behavior, it is
important to identify risk factors of suicidal ideation which
can be distinct from predictors of more severe spectrum of
suicidal behaviors (planned, non-fatal, and fatal attempts) (12—
15). Though suicide is a devastating fatal outcome, it is a rare
occurrence relative to suicidal ideation or suicide attempts (3, 16).
A meta-analysis showed that 17% of physicians experienced
suicidal ideation while one percent had previously attempted
suicide. Identification of HCWs with suicidal ideation is clinically
relevant for implementation of early intervention and prevention
of suicide (15). The evidence-base is currently mixed on whether
there is a definite increase in suicidal behavior around the
world as a sequela of the current pandemic (17). A significant
knowledge gap exists in terms of the burden of suicidal ideation
and its related factors amongst HCWs within the context of
the COVID-19 pandemic, especially in low and middle income
(LMIC) countries.

Therefore, the objectives of this study are to investigate the
rate of suicidal ideation and the association between suicidal
ideation with the following factors: socio-demographic profile,
depression, health anxiety and lifetime anxiety disorder, and
occupation and service-related factors, amongst a heterogenous
and culturally diverse sample of Malaysian HCWs during the
early phase of the COVID-19 pandemic.

METHOD
Study Design, Setting and Population

This paper is based on a subpopulation analysis of 171
consecutive participants whereby data on depression and suicidal
ideation were available from a larger (N = 763) nationwide,
cross-sectional study on psychological distress among Malaysian
HCWs; during the early phase of the COVID-19 pandemic.
Ethics approval was obtained from the Medical Research
and Ethics Committee, MREC: NMRR-20-1036-53864 and The
National University of Malaysia Ethics Committee, UKM: FF
2020-130). According to the Malaysian Ministry of Health
(MOH), frontliners are defined in the context of the COVID-
19 pandemic as “individuals with high risks of contracting
and transmitting Covid-19 infection i.e., those who are directly
exposed to an infected individual, an individual at high risk of
being infected, a patient sample or an environment that has the
potential to be the source of the infection.” Healthcare workers
(HCWs) are categorized by the Malaysian health ministry as
frontline essential workers during the pandemic (18). This
population comprises of clinicians who are involved directly
in providing medical treatment to patients as well as HCWs
who are involved in patient care in healthcare facilities i.e.,
handling of patients’ specimens, public health control on the
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field etc. Thus, our study’s operational definition of a health
care worker in the frontline of the COVID-19 pandemic
includes physicians and clinical medical trainees/students, dental
practitioners, pharmaceutical officers, science officers, nurses,
occupational/physiotherapists, paramedics, X-ray technicians,
medical laboratory technicians, healthcare treatment assistants,
public health assistants in government and private healthcare
settings (18, 19).

Malaysia is a developing, upper-middle-income country in
Southeast Asia with a population of 32 million (20). The
health care system consists of 154 government hospitals, 210
private hospitals, 1,090 government health clinics, and 7,718
private clinics. Twenty-seven COVID hospitals were designated
for admissions of patients under investigations (PUI) or
confirmed case of COVID-19 in Malaysia during the pandemic
(21). This study was conducted from 18 March 2020 until
21 March 2020. The study start date coincided with the
commencement of the Malaysian Movement Control Order
(MCO), which is synonymous with a national lockdown in
other countries. Malaysia reported the first case of COVID-
19 on 25 January 2020. Our study period captured the
exponential rise of COVID-19 in Malaysia with cases increasing
from 238 (zero mortality) to 1,183 cases (4 deaths) on
14 and 21 March 2020, respectively (22-24). At that time,
Malaysia ranked the highest in South-East-Asia (SEA) and
18th globally with regards to the total number of COVID-
19 cases (25). The spike in COVID-19 cases in Malaysia
and significant spread to neighboring SEA countries was
attributed to a cluster originating from a 4-day religious
mass gathering with 16,000 people (including 1,500 foreign
participants) held from 27 February to 1 March 2020 in
Malaysia (26).

All HCWs working in Malaysia were invited to participate
in the study. The inclusion criteria for this study include
(i) aged between 18 and 60 years-old and (ii) able to read
and write in the English language. Data collection was done
through an online survey (Google Form). Advertisements
for recruitment were sent or posted via email, social media
platforms (e.g., WhatsApp, Twitter, etc.) among the networks
of the research team, and via organizational/institutional
email listserv/mailing lists/websites. The online survey
Google Form included a study information sheet, informed
consent form, declaration of anonymity and confidentiality
as well as information on how to access crisis helplines.
Participants were also given the option of including their
contact information if they agreed to be contacted and offered
online psychological support. Eligible Malaysian health care
workers who gave informed consent were subsequently
directed to the self-report questionnaire section in the
online survey.

Measures
The self-report questionnaire section consists of four
components: socio-demographic and occupational/service-

related data, Health Anxiety Inventory (HAI), presence
or absence of lifetime anxiety disorder, and severity of
depression (PHQ-9).

Socio-Demographic and
Occupational/Service-Related Data

The following data were collected from respondents: age,
gender, ethnicity, educational level, marital status, type of
HCW occupation (physician/non-physician), working hours,
and duration of service. Self-reported data on the absence or
presence of lifetime anxiety disorder was also collected.

Health Anxiety Inventory (HAI)

For this study, the very-short version of HAI was used. This
screening instrument assessed health anxiety independently
of physical health status with 14 items. Items assess worries
about health, awareness of bodily sensations or changes, and
feared consequences of having an illness. The very-short version
HAI has demonstrated good reliability, criterion validity, and
sensitivity to treatment (27). A cut-off point of >18 signifies
hypochondriasis, and a cut-off point of >15 represents high
health anxiety (28).

Patient Health Questionnaire (PHQ-9)

The PHQ-9 is a self-administered questionnaire which measures
the frequency of symptoms of depression using nine items on
a 4-point Likert-scale ranging from 0 (not at all) to 3 (nearly
every day). It has demonstrated good construct validity (29). A
total score ranging from 0 to 27 is obtained by the summing
of all item scores. A Malaysian version of the PHQ-9 score
>10 had a sensitivity of 87% specificity of 82% for detecting
clinical depression (major depression according to the DSM-
IV: Diagnostic and Statistical Manual of Mental Disorders) in
a primary care setting (30). For item 9 of the PHQ-9 (suicidal
ideation), respondents reporting “not at all” will be scored 0
(“no” for current suicidal ideation in the past 2 weeks), while
respondents reporting “several days,” “more than half of the
days,” and “nearly every day” will be scored 1 (“yes” for current
suicidal ideation in the past 2 weeks). Previous research showed
that respondents who reported suicidal ideation in PHQ-9 had
a significantly increased risk of non-fatal or fatal suicide attempt
than those who did not have suicidal ideation (31).

Statistical Analysis

Data was analyzed using STATA software, version 12.0.
Descriptive data were generated for all variables. Bivariate
analysis was performed using chi-squared and t-tests. The
dependent variable of suicidal ideation (PHQ item 9) was
analyzed as a dichotomous (yes/no) variable. The following
variables were analyzed as categorical independent variables:
gender, relationship status (single vs. married), lifetime anxiety
disorder (yes/no), ethnicity (Malay/non-Malay), education level
(low: diploma level and below/high: degree level and above),
occupation (physician/non-physician), severity of depression
(PHQ-score range: 0-4 = minimal, 5-9 = mild, >10 = moderate
to severe (clinical depression), working hours per week (<40
h/40 to 50 h/> 50h) and service duration (years: 1-3/4-
6/7-10/>10). Health anxiety (HAI) scores were analyzed as a
continuous independent variable (assumption of linearity was
met for HAI scores with the outcome dependent variable). Values
for 10 cases with missing data on continuous predictors were
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TABLE 1 | Association between socio-demographic, occupational, and clinical factors with current suicidal ideation among health care workers (N = 171).

Factors Current Suicidal Ideation p-value
Yes 95% ClI No 95% CI
n=19 n =152

Age, n (%) 0.756*
18-30 8 (42.11) (19.13, 65.08) 45 (29.61) (22.27, 36.94)
31-40 10 (52.63) (29.40, 75.86) 93 (61.18) (563.36, 69.01)
41-50 1(5.26) (—5.13, 15.65) 9(5.92) (2.13,9.71)
51-60 0(0.00) - 5(3.29) (0.42, 6.15)

Gender, n (%) 0.812
Male 6 (31.58) (9.95, 53.21) 44 (28.95) (21.66, 36.23)
Female 13 (68.42) (46.79, 90.05) 108 (71.05) (63.77, 78.34)

Ethnicity, n (%) 0.768*
Malay 16 (84.21) (67.24,101.18) 118 (77.63) (70.94, 84.33)
Non-Malay 3(15.79) (—1.18, 32.76) 34 (22.37) (15.67, 29.06)

Relationship status, n (%) 0.017
Married 7 (6.60) (14.40, 52.29) 99 (93.40) (57.48, 72.79)
Single 12 (18.46) (40.71, 85.60) 53 (81.54) (27.21, 42.52)

Education level, n (%) 0.478
Diploma or lower 7 (36.84) (14.40, 59.29) 44 (28.95) (21.66, 36.23)
Bachelor’s degree or higher 12 (63.16) (40.71, 85.60) 108 (71.05) (63.77, 78.34)

Occupation, n (%) 0.744
Physician 10(52.63) (29.40, 75.86) 86 (56.58) (48.62, 64.54)
Non-physician 9 (47.37) (24.14, 70.60) 66 (43.42) (35.36, 51.38)

Anxiety, n (%) 0.234*
Yes 4 (21.05) (2.08, 40.02) 15(9.87) (5.08,14.66)
No 15 (48.95) (569.98, 97.91) 137 (90.13) (85.34, 94.92)

Working hours per week, n (%) 0.584*
<40h 1(5.26) (—5.13, 15.65) 22 (14.47) (8.82,20.13)
40-50h 11(57.89) (34.92, 80.87) 85 (55.92) (47.95, 63.90)
>50h 7 (36.84) (14.40, 59.29) 45 (29.61) (22.27, 36.94)

Service duration (years), n (%) 0.013*
1-3 8 (42.11) (19.183, 65.08) 21(13.82) (8.27, 19.36)
4-6 3(15.79) (—1.18, 32.76) 35 (23.03) (16.26, 29.79)
7-10 7 (36.84) (14.40, 59.29) 56 (36.84) (29.09, 44.59)
>10 1(5.26) (—5.13, 15.65) 40 (26.32) (19.24, 33.39)

Severity of depressive symptoms (PHQ-9), n (%) <0.001
Minimal 2(10.53) (—3.75, 24.81) 112(73.68) (80.76, 66.61)
Mild 8 (42.11) (65.08, 19.13) 32 (21.05) (27.60, 14.50)
Moderate and severe (clinical) 9 (47.37) (70.60, 24.14) 8 (5.26) (1.67,8.85)

Health Anxiety (HAI score) (mean + SD) 20.32 (8.53) 17.16 (6.44) 0.027 ~

Bivariate analysis based on Chi squared test except for * & ~.
*Fischer exact test.
~T-test.

imputed using median. After deletion of 4 cases with missing
values either on gender, relationship status, ethnicity, occupation,
and having anxiety disorder, data from 171 respondents were
available for analysis. Likelihood ratio test was used to determine
which independent variables were included into the multivariable
logistic regression model. According to Peduzzi et al. (32),
sample size calculation for logistic regression is based on event
per variable as n = 100454, where i refers to the number of
independent variables. As the total sample size in this study was

171, 14 or fewer independent variables were considered adequate
to be included in the final regression model.

RESULTS

Majority of the participants were within the 31-40 years age
group, female (70.8%), Malay ethnicity (78.4%), married (62%),
and with an educational level of a bachelor’s degree or higher
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TABLE 2 | Factors associated with current suicidal ideation based on
multivariable logistic regression (N = 171).

S.E. P O.R. 95% C.I for O.R.

Lower Upper

Married (vs. single) 0.725 0.948 0.952 0.214 4.233
Service duration (years)

1-3 (baseline) - - - - -

4-6 0.208 0.113 0.211 0.031 1.448

7-10 0.267 0.176 0.297 0.051 1.728

> 10 0.096 0.049 0.072 0.005 0.993
Total HAI score 0.044 0.822 1.010 0.928 1.099
Severity of depression

Minimal depression (baseline) - - - - -

Mild depression 13.705 0.001 15.984 2977  85.804

Moderate to severe depression 52.163 <0.001 55.983 9.015  347.671

(70.2%). Most of the participants were physicians (56.2%), mainly
working between 40 and 50 h per week (56.1%), and with a service
duration of 7-10 years (36.8%). Eighty-three percent of study
participants were healthcare workers in hospitals or healthcare
facilities that were designated as COVID-19 treating or screening
healthcare facilities. Cronbach alpha for HAI and PHQ were
0.879 and 0.873, respectively. Current clinical depression and
lifetime anxiety disorder were present in 9.9% (17/171) and
11.1% (19/171) of participants, respectively. Nineteen out of 171
healthcare workers (11.1%) reported current suicidal ideation
in the past 2 weeks. Fifty three percent (10/19) of those with
suicidal ideation did not meet criteria for clinical depression
(no or subthreshold depressive symptoms). Fifty three percent
(9/17) of healthcare workers with clinical depression reported
suicidal ideation. There was no multicollinearity between the
independent variables. The correlation between the independent
variables was 0.45 (<0.8).

From bivariate analysis (Table1), factors significantly
associated with current suicidal ideation were single status (p =
0.017), higher levels of health anxiety (p = 0.234), and higher
severity of depression (p < 0.001). Participants with more than
10 years of service duration had a significantly lower rate of
current suicidal ideation (p = 0.013). Multivariable logistic
regression model (Table2) showed that moderate to severe
(clinical) depression was the strongest independent variable
significantly associated with current suicidal ideation (p <
0.001, OR = 55.983, 95% CI = 9.015-347.671) followed by mild
depression (p = 0.001, OR = 15.984, 95% CI = 2.977-85.804).
Service duration of more than 10 years was associated with
significantly less suicidal ideation (p = 0.049, OR = 0.072, 95%
CI = 0.005-0.993).

DISCUSSION

The burden and risk factors of suicidal behavior among health
care workers in low- and middle-income countries have not been
well-established (33). Our present study showed that 11.1% of

healthcare workers in Malaysia reported current suicidal ideation
(past 2 weeks) during the early phase of the COVID-19 pandemic
and lockdown. Based on Zunin and Meyers model of phases
of disaster, our study period coincides with phase 2, whereby
the psychological impact of the initial rapid spread of COVID-
19 and environment of unpreparedness can encompass a wide
range from shock, overt panic, initial confusion, disbelief, focus
on self-preservation and family protection (34). The prevalence
rate for current suicidal ideation (past 1 month) was 1.7% in
the general population from the 2011 Malaysian National Health
Morbidity Survey (35). Malaysian HCW's appear to have a higher
rate of suicidal ideation during the early phase of the COVID-
19 pandemic compared to available pre-pandemic data among
medical students (7%) and the general population in Malaysia
(36). Our reported figure of 11.1% is lower than the prevalence
of 17% for suicidal ideation among physicians in Dutheil et al.
(3) meta-analysis of 61 predominantly Western studies (3).
Nevertheless, direct comparison of trends in suicidal behavior
(including ideation) among HCWs pre- and post-pandemic is
challenging due to limitations of methodological heterogeneity
from published data in Malaysia and globally.

Depression is a well-established risk factor for suicidal
behavior (ideation, attempt and suicide) among medical
physicians and nurses (37, 38). Our study showed that the
severity of self-reported depressive symptoms was associated
with suicidal ideation, with the clinical range of depression being
the most significant factor. Nevertheless, a substantial proportion
of HCWs who experienced suicidal ideation (50%) did not meet
criteria for clinical depression, i.e., having no or subthreshold
depressive symptoms. This finding underscores the importance
of understanding other factors that contribute to suicidal ideation
beyond depression.

Our study demonstrated that a longer duration of service
(more than 10 years) appeared to be protective against suicidal
ideation in Malaysian HCWs during the early phase of the
COVID-19 pandemic. This finding remained significant after
controlling for age, gender, marital status, ethnicity, educational
level, type of health care occupation and medical specialty,
working hours as well as self-reported clinical depression, health
anxiety or other anxiety disorders. Previous research findings
have been somewhat mixed in terms of the significance of
senjority and suicidal behavior among physicians. The level of
seniority was not significantly associated with suicide among
physicians in England and Wales (39). Being in practice for more
than 30 years seemed to be protective against suicidal ideation in
a previous study of 7,905 American surgeons. However, service
duration was no longer significant after controlling for burnout
and depressive symptoms (40).

Findings from our study echo a signal of increased
vulnerability to suicidal ideation in early career compared to
senior HCWs. The exact mechanisms underlying the interaction
between suicidal behavior and stressors (professional and
personal) encountered by HCWs in tandem with their level
of work experience; are beyond the scope of this study.
Nevertheless, previous research highlighted that physician
burn-out can contribute to the complex issue of suicidal behavior
in the medical profession (41).
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Burn-out has been conceptualized as an occupational
phenomenon that is separate from a medical condition (42). This
is an important distinction to address in terms of interventional
implications and suicide prevention among HCWs. Physicians
who were younger in age appear to be more susceptible
to burn-out in Malaysian and Chinese populations (43, 44).
Being at the frontline of the COVID-19 pandemic increased
the risk of severe psychological distress such as insomnia,
depressive, and anxiety symptoms among HCWs in China,
especially among mid-career compared to senior clinicians (45).
In Malaysia, findings from a small descriptive study seemed
to suggest that residents experienced more stress, anxiety,
and depressive symptoms compared to medical specialists
(46). A qualitative study in Egypt identified the following
COVID-related stressors faced by psychiatry residents: (i)
inadequate precautions to guard against the outbreak, (ii)
high exposure risk, (iii) the conflict between family and
work, and (iv) the postponement of personal and career
plans (47).

Often, clinicians in the early phases of their careers
inadvertently end up at the frontline of critical health care
provision as part of their training. A study from Singapore
reported that COVID-19 frontline HCWs mainly comprised of
residents (48). The hierarchical nature of medicine and health
care service is also a likely exacerbating factor. Three quarters of
the nurses working at the frontline of the COVID-19 pandemic
epicenter in Wuhan, China were in the junior category of service
(49). The perception of having to practice beyond one’s level
of competency without adequate supervision may contribute to
burn-out in a sample of Australian junior physicians (50).

Data from the general population during the current
pandemic have shown that British young adults (18-29 years)
have a heightened risk for suicidal ideation compared to middle-
aged and older adults (51). In the U.S., young adults (18-29
years) were also a high-risk population for serious psychological
distress (52). In that study, stressors included fear of contracting
COVID, issues with employment, financial, and educational
interruptions. In Spain, financial and occupational stressors
such as the perception of lack of supervision, communication,
coordination and personnel were associated with suicidal
ideation and behavior among health-care workers during the
Ist wave of the COVID-19 pandemic. These environmental
factors remained significant after accounting for pre-existing
mood and anxiety disorders as well as level of exposure to
COVID-19 (53). Early- to mid-career healthcare workers in
Malaysia may have to contend with a heightened sense of
unpreparedness during the initial critical phase of the COVID-
19 pandemic and lockdown. This population may be in a
more vulnerable position compared to senior, better-resourced
colleagues in terms of financial stability, job insecurity and
disruptions to career progression and advanced training (e.g.,
postgraduate, specialty/sub-specialty). Therefore, we postulate
that such a scenario may contribute to an increased risk of
suicidal ideation in less experienced, junior healthcare workers.
Further evidence beyond our study is needed to substantiate
these hypotheses.

Study Implications and Recommendations
In view of depression being a significant factor associated with
suicidal ideation, early identification of depression as a target
for intervention is a potential suicide preventive strategy (54)
among HCWs during this current pandemic. There are unique
challenges posed by the current pandemic with regards to the
logistics of accessible in-person mental health services. Even
before the COVID-19 pandemic, multiple barriers to help-
seeking and mental health service pathways existed amongst
HCWs. The majority (61%) of a sample of American junior and
mid-career physicians acknowledged the benefit of psychiatric
services (55). However, these authors showed that only a quarter
of that population accessed mental health treatment. Individual
and institutional/structural level barriers have been reported,
such as lack of time, stigma, fear of loss of confidentiality
impacting career advancement and medical licensure, as well
as lack of formal HCW-centered wellness programs and
counseling/therapy, and treatment cost (55, 56). These issues
have been reported to impede the accessibility of much needed
mental health care services for HCWs including in Malaysia (57).
Solutions to overcome these challenges are strikingly critical in
the face of the current pandemic. This is imperative not only
to address the obvious mental health care burden and risk of
suicide among HCWs, but also to sustain the integrity of health
care service systems and optimum patient care as medical errors
have been associated with untreated depression in residents
(58). Hence, creative implementation of online psychological
support and crisis interventions may be a way forward during
this pandemic. This would minimize infection risk of in-
person mental health service provision, particularly among
frontline medical staff as a target population (59). Examples
of digital applications (apps) designed specifically to support
the mental health of HCWs during this pandemic include
TEN - The Essential Network for Health Professionals during
COVID-19 (60) and an e-package developed by University of
Nottingham (61).

Healthcare workers with less seniority in service appear
to be a more at-risk population for suicidal ideation during
this pandemic. Current models have recommended pre-
frontline deployment training that emphasize resilience building,
especially for medical staff that are more junior and less
experienced in frontline crisis and disaster health services
(59, 62). Previous research during the 2003 Severe Acute
Respiratory Syndrome (SARS) epidemic in Taiwan showed that
implementation of a SARS prevention program significantly
reduced the levels of depression in nursing staff from moderate
to minimal or mild (63). The program encompassed infection
control and patient care protocols and training, adequate PPE
supplies, and access to a mental health clinic specific for HCWs.
In order to better understand the risk and protective factors
for suicidal behavior amongst HCWs, further quantitative and
qualitative research is required to elucidate the trajectory of moral
injury (64) and specific COVID-19-related work conditions faced
by HCWs, ie., adequacy of PPE, implementation of training
protocols, formal infrastructural and organizational support as
well as the impact of social isolation. Future longitudinal studies
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focusing on the long-term impact and sequelae of the ongoing
pandemic on healthcare workers are warranted.

Limitations

This study is susceptible to type II error due to the relatively
small sample size. We acknowledge that our study is limited
by cross-sectional design which is unable to determine causality
of suicidal ideation found in healthcare workers in the context
of the COVID-19 pandemic. The generalizability of findings
from this study is limited by the non-random sampling of
HCWs in Malaysia. Item 9 of the PHQ was used to assess
current suicidal ideation in this study. Previous research has
supported the utility of Item 9 of the PHQ-9 as an initial
screening measure for risk of suicidal acts at the individual
patient-level (31). However, caution has to be exercised with
regards to its use as the sole self-reported measure of suicidal
behavior without more comprehensive clinical assessment of
suicide risk to minimize false-positives or false-negatives (65).
Our study was limited to a relatively short duration during the
initial critical phase of the COVID-19 pandemic and lockdown
in Malaysia. Thus, it was beyond the scope of our current
study to detect the mid to long-term effects on HCWs which
warrants further research. Previous studies among healthcare
workers in heterogenous settings have shown mixed findings
in terms of the association between the level of COVID-19
exposure and psychological distress i.e., anxiety (66) suicidal
behavior (53). The level of exposure to SARS-CoV-2 was not
measured in our study. Nevertheless, the vast majority (83%)
of healthcare workers in our study were in designated COVID-
19 healthcare facilities. Thus, we have interpreted our study
findings in the context of the overall significant risk of exposure
to SARS-CoV-2 in our study population, while recognizing that
individual level data of exposure to SARS-CoV-2 is a significant
confounding variable.

CONCLUSIONS

Our study has highlighted that depression, both at the
subthreshold level and particularly in the clinical range, may be
associated with suicidal ideation, while a longer service duration
is potentially protective against suicidal ideation amongst

REFERENCES

1. Kawohl W, Nordt C. COVID-19, unemployment, and suicide.
Lancet  Psychiatry.  (2020) 7:389-90. doi: 10.1016/S2215-0366(20)
30141-3

2. United Nations. Policy Brief COVID-19 and the Need for Action on
Mental Health (2020). Available online at: https://unsdg.un.org/sites/default/
files/2020-05/UN- Policy- Brief- COVID- 19-and- mental- health.pdf (accessed
January 25, 2021).

3. Dutheil E Aubert C, Pereira B, Dambrun M, Moustafa F, Mermillod
M, et al. Suicide among physicians and health-care workers: a
systematic review and meta-analysis. PLoS ONE. (2019) 14:e0226361.
doi: 10.1371/journal.pone.0226361

4. Krishnamoorthy Y, Nagarajan R, Saya GK, Menon V. Prevalence
of psychological morbidities among general population, healthcare
workers and COVID-19 patients amidst the COVID-19 pandemic: a

Malaysian HCWs. Identification and treatment of depression,
as well as a focus on early-/mid-career HCWs as a target
population for early intervention may be potential areas for
suicide prevention amongst HCWs who have been exposed to the
COVID-19 pandemic working environment.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding authors.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Medical Research and Ethics Committee. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

NRNJ (P.I. and grant-holder of this study), HMSS, and LFC
conceptualized this study. HMSS and FHAR was involved in the
database collection and organization of this study. HMSS, TIMD,
LFC, SAS, FHAR, and NRNJ were responsible for data analysis,
interpretation of study results, and involved in the writing
and review of the final draft of this manuscript. All authors
contributed to the article and approved the submitted version.

FUNDING

This study was supported by an institutional COVID-19 research
grant from the Faculty of Medicine, National University of
Malaysia, UKM (Grant Number: G-COVID19).

ACKNOWLEDGMENTS

The authors would like to thank Madam Norziana Abdullah
for her administrative assistance in the preparation of
this manuscript.

systematic review and meta-analysis. Psychiatry Res. (2020) 293:113382.
doi: 10.1016/j.psychres.2020.113382

5. Rodriguez-Rey R, Garrido-Hernansaiz H, Bueno-Guerra N. Working in the
Times of COVID-19. Psychological impact of the pandemic in frontline
workers in spain. Int ] Environ Res Public Health. (2020) 17:8149.
doi: 10.3390/ijerph17218149

6. Shechter A, Diaz F, Moise N, Anstey DE, Ye S, Agarwal S, et al. Psychological
distress, coping behaviors, and preferences for support among New York
healthcare workers during the COVID-19 pandemic. Gener Hosp Psychiatry.
(2020) 66:1-8. doi: 10.1016/j.genhosppsych.2020.06.007

7. Khanal P, Devkota N, Dahal M, Paudel K, Joshi D. Mental health
impacts among health workers during COVID-19 in a low resource
setting: a cross-sectional survey from Nepal. Global Health. (2020) 16:1-12.
doi: 10.1186/512992-020-00621-z

8. Woon LS-C, Sidi H, Nik Jaafar NR, Leong Bin Abdullah MFI. Mental health
status of University healthcare workers during the COVID-19 pandemic: a

Frontiers in Psychiatry | www.frontiersin.org

April 2021 | Volume 12 | Article 658174


https://doi.org/10.1016/S2215-0366(20)30141-3
https://unsdg.un.org/sites/default/files/2020-05/UN-Policy-Brief-COVID-19-and-mental-health.pdf
https://unsdg.un.org/sites/default/files/2020-05/UN-Policy-Brief-COVID-19-and-mental-health.pdf
https://doi.org/10.1371/journal.pone.0226361
https://doi.org/10.1016/j.psychres.2020.113382
https://doi.org/10.3390/ijerph17218149
https://doi.org/10.1016/j.genhosppsych.2020.06.007
https://doi.org/10.1186/s12992-020-00621-z
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Sahimi et al.

Suicidal Ideation Malaysian HCW Covid-19

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

post-movement lockdown assessment. Int ] Environ Res Public Health. (2020)
17:9155. doi: 10.3390/ijerph17249155

. Mamun MA, Akter T, Zohra E Sakib N, Bhuiyan AI, Banik PC, et al.

Prevalence and risk factors of COVID-19 suicidal behavior in Bangladeshi
population: are healthcare professionals at greater risk? Heliyon. (2020)
6:¢05259. doi: 10.1016/j.heliyon.2020.e05259

Bentley KH, Franklin JC, Ribeiro JD, Kleiman EM, Fox KR, Nock
MK. Anxiety and its disorders as risk factors for suicidal thoughts and
behaviors: a meta-analytic review. Clin Psychol Rev. (2016) 43:30-46.
doi: 10.1016/j.cpr.2015.11.008

Asmundson GJ, Taylor S. How health anxiety influences responses to viral
outbreaks like COVID-19: what all decision-makers, health authorities, and
health care professionals need to know. J Anxiety Dis. (2020) 71:102211.
doi: 10.1016/j.janxdis.2020.102211

Aaltonen K, Naitanen P, Heikkinen M, Koivisto M, Baryshnikov I, Karpov
B, et al. Differences and similarities of risk factors for suicidal ideation and
attempts among patients with depressive or bipolar disorders. ] Aff Dis. (2016)
193:318-30. doi: 10.1016/j.jad.2015.12.033

Chan LE Maniam T, Shamsul AS. Suicide attempts among depressed
inpatients with depressive disorder in a Malaysian sample. Crisis. (2011)
32:283-7. doi: 10.1027/0227-5910/a000088

Chan LE, Shamsul AS, Maniam T. Predictors of suicidal ideation among
depressed inpatients in a Malaysian sample. Suicidol Online. (2012)
3:33-41.

Chan LE Shamsul AS, Maniam T. Are predictors of future suicide attempts
and the transition from suicidal ideation to suicide attempts shared or distinct:
a 12-month prospective study among patients with depressive disorders.
Psychiatry Res. (2014) 220:867-73. doi: 10.1016/j.psychres.2014.08.055
World Health Organization. Suicide Data: World Health Organization (2019).
Available  online at:  https://www.who.int/teams/mental-health-and-
substance-use/suicide-data (accessed January 25, 2021).

John A, Pirkis J, Gunnell D, Appleby L, Morrissey J. Trends in suicide during
the covid-19 pandemic. Bri Med J. (2020) 371:m4352. doi: 10.1136/bmj.m4352
Ministry of Health. Garis Panduan Penetapan Senarai Barisan Petugas
Hadapan bagi Program Imunisasi COVID-19 Kebangsaan (2021). Available
online  at:  http://covid-19.moh.gov.my/garis- panduan/gp- penetapan-
senarai-barisan-hadapan-jkjav (accessed March 25, 2021).

World Health Organization. COVID-19: Occupational Health and Safety for
Health Workers: Interim Guidance (2021). Available online at: https://www.
who.int/publications- detail-redirect/ WHO-2019-nCoV-HCW_advice-2021.
1 (accessed March 25, 2021).

Group TWB. The World Bank in Malaysia - Overview: The World Bank
Group (2020). Available online at: https://www.worldbank.org/en/country/
malaysia/overview#1 (accessed January 25, 2021).

Ministry of Health. Senarai Pusat Saringan Dan Hospital Yang Mengendalikan
Kes COVID-19 (2020). Available online at: http://covid-19.moh.gov.my/garis-
panduan/garis-panduan-kkm/Annex_3_-_Senarai_Pusat_Saringan_Dan_
Hospital_Yang_Mengendalikan_Kes_COVID-19.pdf (accessed March 25,
2021).

Ministry of Health. Jumlah Kes COVID-19 Di Setiap Negeri Di
Malaysia (2021). Available online at: http://covid-19.moh.gov.my/ (accessed
March 25, 2021).

Ministry of Health. Situasi Terkini 21 Mac 2020 (2020). Available online
at: http://covid-19.moh.gov.my/terkini/032020/situasi- terkini- 21-mac-2020
(accessed March 25, 2021).

Ministry of Health. Situasi Terkini 14 Mac 2020 (2020). Available online
at: http://covid- 19.moh.gov.my/terkini/032020/situasi- terkini- 14- mac-2020
(accessed March 25, 2021).

Ministry of Health. Situasi Terkini 20 Mac 2020 (2020). Available online
at http://covid- 19.moh.gov.my/terkini/032020/situasi- terkini- 20- mac-2020
(accessed March 25, 2021).

Elengoe A. COVID-19 outbreak in Malaysia. Osong Public Health Res Pers.
(2020) 11:93. doi: 10.24171/j.phrp.2020.11.3.08

Salkovskis PM, Rimes KA, Warwick HMC. The health anxiety
inventory: development and validation of scales for the measurement
of health anxiety and hypochondriasis. Psychol Med. (2002) 32:843.
doi: 10.1017/S0033291702005822

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Rode S, Salkovskis P, Dowd H, Hanna M. Health anxiety levels
in chronic pain clinic attenders. ] Psycho Res. (2006) 60:155-61.
doi: 10.1016/j.jpsychores.2005.07.005

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief
depression severity measure. ] Gen Int Med. (2001) 16:606-13.
doi: 10.1046/j.1525-1497.2001.016009606.x

Sherina M, Arroll B, Goodyear-Smith F. Criterion validity of the PHQ-
9 (Malay version) in a primary care clinic in Malaysia. Med ] Malaysia.
(2012) 67:309-15.

Louzon SA, Bossarte R, McCarthy JF Katz IR. Does suicidal ideation as
measured by the PHQ-9 predict suicide among VA patients? Psychiatr Serv.
(2016) 67:517-22. doi: 10.1176/appi.ps.201500149

Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation
study of the number of events per variable in logistic regression analysis. J
Clin Epidemiol. (1996) 49:1373-9. doi: 10.1016/S0895-4356(96)00236-3
Rukundo GZ, Byakwaga H, Kinengyere A, Bapolisi AM, Betancourt M, Akena
D. Prevalence and factors associated with suicide among medical professionals
in low/middle-income countries: a systematic review protocol. BMJ Open.
(2019) 9:¢028884. doi: 10.1136/bmjopen-2018-028884

DeWolfe DJ. Training manual for mental health and human service workers in
major disasters (2020). Available online at: https://www.hsdl.org/?view&did=
4017 (accessed 25 March, 2021).

Ministry of Health. National Health and Morbidity Survey 2011
Fact  Sheet (2011). Available online at: https://www.moh.gov.my/
index.php/file_manager/dl_item/624746305a584e305833426b5a69394f51305
176546b684e553138794d44457858305a4251315266553068465256517563475
26d (accessed March 25, 2021).

Tan S, Sherina M, Rampal L, Normala I. Prevalence and predictors of
suicidality among medical students in a public university. Med ] Malaysia.
(2015) 70:1-5.

Kolves K, De Leo D. Suicide in medical doctors and nurses: an analysis
of the queensland suicide register. ] Nerv Mental Dis. (2013) 201:987-90.
doi: 10.1097/NMD.0000000000000047

Pospos S, Tal I, Iglewicz A, Newton IG, Tai-Seale M, Downs N, et al. Gender
differences among medical students, house staff, and faculty physicians at
high risk for suicide: A HEAR report. Depr Anxiety. (2019) 36:902-20.
doi: 10.1002/da.22909

Hawton K, Clements A, Sakarovitch C, Simkin S, Deeks JJ. Suicide in doctors:
a study of risk according to gender, seniority and specialty in medical
practitioners in England and Wales, 1979-1995. ] Epidemiol Commun Health.
(2001) 55:296-300. doi: 10.1136/jech.55.5.296

Shanafelt TD, Balch CM, Dyrbye L, Bechamps G, Russell T, Satele D, et al.
Special report: suicidal ideation among American surgeons. Arch Surgery.
(2011) 146:54-62. doi: 10.1001/archsurg.2010.292

Kuhn CM, Flanagan EM. Self-care as a professional imperative: physician
burnout, depression, and suicide. Can J Anesth ] Can Anesth. (2017) 64:158-
68. doi: 10.1007/s12630-016-0781-0

World Health Organization. Burn-out an “occupational phenomenon”
International classification of diseases (2019). Available online at: https://www.
who.int/mental_health/evidence/burn-out/en/ (accessed May 28, 2019).
Al-Dubai SAR, Ganasegeran K, Perianayagam W, Rampal KG. Emotional
burnout, perceived sources of job stress, professional fulfillment, and
engagement among medical residents in Malaysia. Sci World J. (2013)
2013:137620. doi: 10.1155/2013/137620

Lo D, Wu E Chan M, Chu R, Li D. A systematic review of burnout among
doctors in China: a cultural perspective. Asia Pacif Family Med. (2018) 17:3.
doi: 10.1186/s12930-018-0040-3

Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated
with mental health outcomes among health care workers exposed
to coronavirus disease 2019. JAMA Netw Open. (2020) 3:e203976.
doi: 10.1001/jamanetworkopen.2020.3976

Ng BH, Nuratiqah N, Faisal A, Soo CI, Low HJ, Najma K, et al. A descriptive
study of the psychological experience of health care workers in close contact
with a person with COVID-19. Med ] Malaysia. (2020) 75:485-9.

Abdelfattah D. Stressors occurring in psychiatry residents working in
psychiatric hospitals during the COVID-19 pandemic. Prim Care Companion
CNS Disord. (2020) 22:20br02735. doi: 10.4088/PCC.20br02735

Frontiers in Psychiatry | www.frontiersin.org

April 2021 | Volume 12 | Article 658174


https://doi.org/10.3390/ijerph17249155
https://doi.org/10.1016/j.heliyon.2020.e05259
https://doi.org/10.1016/j.cpr.2015.11.008
https://doi.org/10.1016/j.janxdis.2020.102211
https://doi.org/10.1016/j.jad.2015.12.033
https://doi.org/10.1027/0227-5910/a000088
https://doi.org/10.1016/j.psychres.2014.08.055
https://www.who.int/teams/mental-health-and-substance-use/suicide-data
https://www.who.int/teams/mental-health-and-substance-use/suicide-data
https://doi.org/10.1136/bmj.m4352
http://covid-19.moh.gov.my/garis-panduan/gp-penetapan-senarai-barisan-hadapan-jkjav
http://covid-19.moh.gov.my/garis-panduan/gp-penetapan-senarai-barisan-hadapan-jkjav
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-HCW_advice-2021.1
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-HCW_advice-2021.1
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-HCW_advice-2021.1
https://www.worldbank.org/en/country/malaysia/overview#1
https://www.worldbank.org/en/country/malaysia/overview#1
http://covid-19.moh.gov.my/garis-panduan/garis-panduan-kkm/Annex_3_-_Senarai_Pusat_Saringan_Dan_Hospital_Yang_Mengendalikan_Kes_COVID-19.pdf
http://covid-19.moh.gov.my/garis-panduan/garis-panduan-kkm/Annex_3_-_Senarai_Pusat_Saringan_Dan_Hospital_Yang_Mengendalikan_Kes_COVID-19.pdf
http://covid-19.moh.gov.my/garis-panduan/garis-panduan-kkm/Annex_3_-_Senarai_Pusat_Saringan_Dan_Hospital_Yang_Mengendalikan_Kes_COVID-19.pdf
http://covid-19.moh.gov.my/
http://covid-19.moh.gov.my/terkini/032020/situasi-terkini-21-mac-2020
http://covid-19.moh.gov.my/terkini/032020/situasi-terkini-14-mac-2020
http://covid-19.moh.gov.my/terkini/032020/situasi-terkini-20-mac-2020
https://doi.org/10.24171/j.phrp.2020.11.3.08
https://doi.org/10.1017/S0033291702005822
https://doi.org/10.1016/j.jpsychores.2005.07.005
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1176/appi.ps.201500149
https://doi.org/10.1016/S0895-4356(96)00236-3
https://doi.org/10.1136/bmjopen-2018-028884
https://www.hsdl.org/?view&did=4017
https://www.hsdl.org/?view&did=4017
https://www.moh.gov.my/index.php/file_manager/dl_item/624746305a584e305833426b5a69394f51305176546b684e553138794d44457858305a425131526655306846525651756347526d
https://www.moh.gov.my/index.php/file_manager/dl_item/624746305a584e305833426b5a69394f51305176546b684e553138794d44457858305a425131526655306846525651756347526d
https://www.moh.gov.my/index.php/file_manager/dl_item/624746305a584e305833426b5a69394f51305176546b684e553138794d44457858305a425131526655306846525651756347526d
https://www.moh.gov.my/index.php/file_manager/dl_item/624746305a584e305833426b5a69394f51305176546b684e553138794d44457858305a425131526655306846525651756347526d
https://doi.org/10.1097/NMD.0000000000000047
https://doi.org/10.1002/da.22909
https://doi.org/10.1136/jech.55.5.296
https://doi.org/10.1001/archsurg.2010.292
https://doi.org/10.1007/s12630-016-0781-0
https://www.who.int/mental_health/evidence/burn-out/en/
https://www.who.int/mental_health/evidence/burn-out/en/
https://doi.org/10.1155/2013/137620
https://doi.org/10.1186/s12930-018-0040-3
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.4088/PCC.20br02735
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Sahimi et al.

Suicidal Ideation Malaysian HCW Covid-19

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Chew QH, Chia FL-A, Ng WK, Lee WCI, Tan PLL, Wong CS, et al.
Psychological and coping responses to COVID-19 amongst residents in
training across ACGME-I accredited specialties in Singapore. Psychiatry Res.
(2020) 290:113146. doi: 10.1016/j.psychres.2020.113146

Deying H, Yue K, Wengang L, Qiuying H, ZHANG X, ZHU LX,
et al. Frontline nurses’ burnout, anxiety, depression, and fear statuses
and their associated factors during the COVID-19 outbreak in Wuhan,
China: a large-scale cross-sectional study. EClin Med. (2020) 24:100424.
doi: 10.1016/j.eclinm.2020.100424

Hoffman RI, Bonney AD. Junior doctors, burnout and wellbeing
understanding the experience of burnout in general practice registrars
and hospital equivalents. Aust ] Gen Pract. (2018) 47:571-5.
doi: 10.31128/AJGP-01-18-4475

O’Connor RC, Wetherall K, Cleare S, McClelland H, Melson AJ, Niedzwiedz
CL, et al. Mental health and well-being during the COVID-19 pandemic:
longitudinal analyses of adults in the UK COVID-19 mental health and
wellbeing study. Br ] Psychiatry. (2020). doi: 10.1192/bjp.2020.212. [Epub
ahead of print].

McGinty EE, Presskreischer R, Anderson KE, Han H, Barry CL. Psychological
distress and covid-19-related stressors reported in a longitudinal
cohort of US adults in April and July 2020. JAMA. (2020) 324:2555-7.
doi: 10.1001/jama.2020.21231

Mortier P, Vilagut G, Ferrer M, Serra C, de Dios Molina ], Lopez-Fresnena
N, et al. Thirty-day suicidal thoughts and behaviors among hospital workers
during the first wave of the Spain COVID-19 outbreak. Dep Anxiety. (2020).
doi: 10.1002/da.23129. [Epub ahead of print].

Zalsman G, Hawton K, Wasserman D, van Heeringen K, Arensman
E, Sarchiapone M, et al. Suicide prevention strategies revisited:
10-year systematic review. Lancet Psychiatry. (2016)  3:646-59.
doi: 10.1016/52215-0366(16)30030-X

Aaronson AL, Backes K, Agarwal G, Goldstein JL, Anzia J. Mental health
during residency training: assessing the barriers to seeking care. Academic
Psychiatry. (2018) 42:469-72. doi: 10.1007/s40596-017-0881-3

Mihailescu M, Neiterman E. A scoping review of the literature on the
current mental health status of physicians and physicians-in-training in
North America. BMC Public Health. (2019) 19:1363. doi: 10.1186/s12889-019-
7661-9

Abdullah MD, Ahmad Fuad AF, Rahman HI, Tan MKM. Fitness to practise
for doctors and medical students with mental issues in Malaysia. J Clin Health
Sci. (2019) 4:1-8. doi: 10.24191/jchs.v4i1.7279

Fahrenkopf AM, Sectish TC, Barger LK, Sharek PJ, Lewin D, Chiang
VW, et al. Rates of medication errors among depressed and burnt

59.

60.

61.

62.

63.

64.

65.

66.

out residents: prospective cohort (2008) 336:488-91.
doi: 10.1136/bm;j.39469.763218. BE

Zhang J, Wu W, Zhao X, Zhang W. Recommended psychological crisis
intervention response to the 2019 novel coronavirus pneumonia outbreak
in China: a model of west china hospital. Pre Clin Med. (2020) 3:3-8.
doi: 10.1093/pcmedi/pbaa006

Institute BD. TEN - The Essential Network for Health Professionals: Black
Dog Institute (2020). Available online at: https://www.blackdoginstitute.org.
au/the-essential-network/ (accessed January 25, 2021).

Blake H, Bermingham F, Johnson G, Tabner A. Mitigating the psychological
impact of COVID-19 on healthcare workers: a digital learning package. Int J
Environ Res Public Health. (2020) 17:2997. doi: 10.3390/ijerph17092997

Cole C, Waterman §, Stott J, Saunders R, Buckman J, Pilling S, et al. Adapting
IAPT services to support frontline NHS staff during the Covid-19 pandemic:
the homerton covid psychological support (HCPS) pathway. Cogn Behav Ther.
(2020) 13:e12. doi: 10.1017/S1754470X20000148

Chen R, Chou K-R, Huang Y-]J, Wang T-S, Liu S-Y, Ho L-Y. Effects of a
SARS prevention programme in Taiwan on nursing staff’s anxiety, depression
and sleep quality: a longitudinal survey. Int ] Nur Studies. (2006) 43:215-25.
doi: 10.1016/j.ijnurstu.2005.03.006

Hines SE, Chin KH, Levine AR, Wickwire EM. Initiation of a survey of
healthcare worker distress and moral injury at the onset of the COVID-19
surge. Am ] Indust Med. (2020) 63:830-3. doi: 10.1002/ajim.23157

Tomitaka S, Kawasaki Y, Ide K, Akutagawa M, Yamada H, Ono Y, et al.
Distributional patterns of item responses and total scores on the PHQ-9 in the
general population: data from the national health and nutrition examination
survey. BMC Psychiatry. (2018) 18:108. doi: 10.1186/s12888-018-1696-9
Mohd Noor N, Che Yusof R, Yacob MA. Anxiety in frontline and non-
frontline healthcare providers in kelantan, Malaysia. Int ] Environ Res Public
Health. (2021) 18:861. doi: 10.3390/ijerph18030861

study. BM]J.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Sahimi, Mohd Daud, Chan, Shah, Rahman and Nik Jaafar. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

April 2021 | Volume 12 | Article 658174


https://doi.org/10.1016/j.psychres.2020.113146
https://doi.org/10.1016/j.eclinm.2020.100424
https://doi.org/10.31128/AJGP-01-18-4475
https://doi.org/10.1192/bjp.2020.212
https://doi.org/10.1001/jama.2020.21231
https://doi.org/10.1002/da.23129
https://doi.org/10.1016/S2215-0366(16)30030-X
https://doi.org/10.1007/s40596-017-0881-3
https://doi.org/10.1186/s12889-019-7661-9
https://doi.org/10.24191/jchs.v4i1.7279
https://doi.org/10.1136/bmj.39469.763218.BE
https://doi.org/10.1093/pcmedi/pbaa006
https://www.blackdoginstitute.org.au/the-essential-network/
https://www.blackdoginstitute.org.au/the-essential-network/
https://doi.org/10.3390/ijerph17092997
https://doi.org/10.1017/S1754470X20000148
https://doi.org/10.1016/j.ijnurstu.2005.03.006
https://doi.org/10.1002/ajim.23157
https://doi.org/10.1186/s12888-018-1696-9
https://doi.org/10.3390/ijerph18030861
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Depression and Suicidal Ideation in a Sample of Malaysian Healthcare Workers: A Preliminary Study During the COVID-19 Pandemic
	Introduction
	Method
	Study Design, Setting and Population
	Measures
	Socio-Demographic and Occupational/Service-Related Data
	Health Anxiety Inventory (HAI)
	Patient Health Questionnaire (PHQ-9)

	Statistical Analysis

	Results
	Discussion
	Study Implications and Recommendations
	Limitations

	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


