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Introduction: Healthcare workers (HCWs) have been continually exposed to patients

with COVID-19 and are at higher risk of contracting the disease. Their psychological

health is important for overall wellbeing and productivity, which could lead to a

reduction in human errors during the pandemic crisis. This study aimed to measure

the level of concerns, work practices, adequacy of preventivemeasures amongHCWs,

and the impacts on their life and work, including mental health status during the

second wave of the COVID-19 pandemic in Malaysia.

Methods: An online questionnaire was distributed randomly to 1,050 HCWs from

the Ministry of Health facilities in the Klang Valley who were involved directly in

managing or screening COVID-19 cases fromMay to August 2020. The questionnaire

was divided into five domains, whichwere concerns, impact on life andwork, practice,

perceived adequacy of preventive measures, and Revised Impact of Event Scale (IES-

R). Logistic regression was used to identify sociodemographic predictors of the five

domains.

Results: A total of 907 respondents (86.4%) participated in this survey. Approximately

half of the respondents had a low concern (50.5%), most of them had a good practice

(85.1%), with 67.5% perceiving there were adequate preventive measures, and they

perceived the outbreak had a low impact (92%) on their life and work. From the IES-R

domain, 18.6%of respondents potentially su�ered frompost-traumatic stress disorder

(PTSD).

Conclusion: During the second wave of the COVID-19 outbreak in Malaysia,

HCWs practiced high levels of precautions and preventive measures because they

were aware of the risk of infection as an occupational hazard. With the adequate

implementation of policy and control measures, the psychological wellbeing of the

majority HCWs remained well and adequately supported.
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1. Introduction

COVID-19 cases remain high worldwide, with approximately 6.5

million new cases reported in 7 days as of July 2022. The World

Health Organization (WHO) warned of setbacks and new hurdles

in changing viral variants and the need to gird for the epidemic to

persist for a few more years (1). The first local case was detected in

January 2020, demarcating the first wave of COVID-19 in Malaysia

(2). In March 2020, Malaysia issued its first nationwide mobility

control order due to a sharp rise in cases following the second wave of

COVID-19 (3). Klang Valley, a two-federal territory and six-district

metropolitan conglomeration on Peninsular Malaysia’s west coast,

had the most COVID-19 instances that accounted for nearly 40%

of the national cases, and it was declared a Red Zone when the

infection rose to more than 40 instances per day (2). The Ministry

of Health Malaysia (MOH) has strategized the national COVID-

19 prevention and control activities (i.e., contact tracking, close

contact screening, handling, and monitoring suspected, verified, and

under surveillance cases). Although all public and private healthcare

facilities were deployed to tackle this epidemic, the public sector

received a heavier workload and burden (4). Two public tertiary

hospitals in the Klang Valley were designated as COVID-19 hospitals

to exclusively manage active COVID-19 cases and provide critical

care services for them.While close contact screening and surveillance

activities were conducted by the primary care services involving

HCWs from district health offices and health clinics.

During disease outbreaks, HCWs being the first responders are at

greater risk of being exposed to biological hazards and contracting

the disease. A meta-analysis of studies conducted in China, the

United States, and Italy reported that more than 10% of all patients

with COVID-19 were HCWs (5). In Malaysia, the incidence risk

ratio of HCWs acquiring COVID-19 was nearly three times higher

than the general population (6). Therefore, the risk of contracting

COVID-19 infection from their workplace and the possibility of

extending the risk to their family and close acquaintances were

the most frequent concerns among HCWs (7, 8). In addition, the

sociodemographic and occupational characteristics of the healthcare

workers (HCWs) played a role in their level of concern. Higher age,

post-graduate education, and working as a doctor were found to be

associated with high concern during previous disease outbreaks (9).

However, a previous study related to the severe acute respiratory

syndrome (SARS) outbreak found that healthcare assistants were

more concerned about their family’s and others’ health as compared

to doctors (10).

With regard to COVID-19’s impact on HCWs’ life, a study

reported that more than 50% HCWs felt stigmatized in various

life domains such as quality of life, social contacts, and self-esteem

previous studies (11). Another study among nursing professionals

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COVID-19,

coronavirus disease 2019; HCW, healthcare workers; ICU, intensive care unit;

IES-R, Revised Impact of Event Scale; IPC, infection protection control; MERS,

Middle East respiratory syndrome; MOH, Ministry of Health Malaysia; MREC,

Malaysian Research Ethical Committee; NIH, National Institutes of Health; OR,

odd ratio; PPE, personal protective equipment; PTSD, post-traumatic stress

disorder; SARS, severe acute respiratory syndrome; SD, standard deviation;

SPSS, Statistical Package for the Social Science software; WHO, World Health

Organization.

found that only 12–24% of nurses had perceived a high impact of

COVID-19 on their life and family members. Nevertheless, their

perceived impacts on work were reported to be slightly higher at

40–46% (8). The perceived impact of COVID-19 to work could be

differed by job category. A study among HCWs in a teaching hospital

showed that doctors had a higher perceived impact on working

compared to nurses (12). Furthermore, another study related to the

pandemic reported that HCWs’ perceived impact on work was related

to increased workload and the need to work overtime, especially in

healthcare settings with high incidences of COVID-19 cases (13, 14).

In addition, good work practices toward COVID-19 and

compliance with infection prevention control (IPC) were reinforced

as key considerations for occupational safety and health (15). Earlier

studies among HCWs showed good practices, and IPC compliance

varied between 22 and 65% (16–18). There have been increased

practices since the pandemic. However, more training sessions were

needed on using personal protective equipment (PPE) and case

management, including treatment (19, 20). Therefore, a systematic

review was done on 20 studies that reported a higher median

(78.8%) for good practices among HCWs associated with the type

of profession, experience, age, level of education, use of personnel

protective equipment, and gender (21).

Correspondingly, the level of preparedness among HCWs is

crucial in building an appropriate response to the COVID-19

pandemic. These include strategic planning by providing support

and education, offering prompt and authoritative information, and

easing anxiety before an outbreak. A study of HCWs following

the Avian Influenza pandemic in Singapore showed that most

of them felt prepared regarding the availability of an informed

workplace preparedness plan and regular infection control activities

and the influenza vaccination program provided by the employer

(14). HCWs in healthcare facilities that admit and actively manage

confirmed cases of COVID-19 are at risk of contracting and

transmitting the disease to their family members and others. Hence,

compliance with the guidelines and policies on infection prevention

control and occupational safety and health is essential to ensure

their preparedness and protection from physical and psychological

health risks.

Apart from concerns, perceived impact, practices, and preventive

measures, there were also psychosocial impacts from long working

hours leading to distress, fatigue, and occupational burnout (15).

In addition to the increased workload during the screening and

management of patients, the requirement to wear full PPE may have

contributed to a stressful work environment that could impact the

staff ’s mental health. A previous study in Canada concluded that

HCWs who worked in hospitals treating SARS cases were prone

to experience burnout, psychological distress, and post-traumatic

stress compared to those who worked in the hospital with no

SARS-related cases (22). A study conducted in a tertiary hospital in

Taiwan reported similar findings that HCWs who treated patients

in emergency settings during the SARS outbreak developed more

severe post-traumatic stress disorder (PTSD) symptoms than staff

in the psychiatric department (23). Many studies have found that

HCWs directly exposed to patients with COVID-19 in their clinical

settings were associated with a high risk of PTSD symptoms and other

psychological disorders during the pandemic (24–26).

Given the scarcity of local evidence, it is crucial to assess the

psychological health risk among HCWs who have been involved

in COVID-19 management in Malaysia since the pandemic began.
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While previous studies addressed the psychological outcomes among

HCWs within hospital settings, our study looked into exposures from

different job categories and healthcare settings (i.e., hospital, clinic,

and health office). This study will provide information on the current

HCWs’ situation during the outbreak and serve as a reference for

monitoring the preparedness and psychological aspects of HCWs in

the event of a disease outbreak in a developing country. The exposure

of HCWs to COVID-19 infection at workplace may increase their

concerns, impact their personal and professional lives, perceive good

practices and adequate preventive measures, and impact their mental

health. Certain sociodemographic (i.e., age, ethnicity, and family

characteristics) and occupational (i.e., nature of work, job category,

and workplace settings) factors may influence HCWs’ perception

and psychological outcomes during this pandemic. Thus, this study

aimed to measure concerns, practices, perceived impact, preventive

measures, and stress among HCWs as well as describe the associated

sociodemographic and occupational factors.

2. Methods

2.1. Study design and area

This is a cross-sectional study conducted from May to August

2020 in three different settings of public healthcare facilities under the

MOH in Klang Valley. The Klang Valley area, also known as Greater

Kuala Lumpur, covers the Federal Territories of Kuala Lumpur

and Putrajaya, as well as six districts in Selangor State, including

Petaling, Klang, Gombak, Hulu Langat, Sepang, and Kuala Langat.

This study was conducted in 103 public healthcare facilities that

manage COVID-19 cases, consisting of 10 hospitals, 13 district health

offices, and 80 health clinics.

2.2. Sampling method

The list of HCWs involved with COVID-19-related activities

during the second wave of the COVID-19 pandemic was obtained

from the Occupational Health Unit of each state health department

in Klang Valley. The inclusion criteria for respondents in this study

were HCWs who had a risk of direct or indirect exposure to COVID-

19 while handling and managing patients with COVID-19 for at least

7 days during the study period. The term direct exposure used in

this study referred to the case definition on the MOH guidelines

for COVID-19 management in Malaysia, which is defined as a

person who has exposure to a probable or confirmed case within

1m and for at least 15min (27). While for exclusion criteria, HCWs

in government healthcare facilities outside Klang Valley and other

government healthcare facilities, which are not involved in screening

and managing COVID-19 cases, were excluded.

A total of 6,736 HCWs fulfilled the criteria and were eligible

to participate in this study. The COVID-19-related activities in

healthcare facilities vary according to the work’s nature. HCWs in

hospitals who were mostly working in the emergency department,

intensive care unit (ICU), and wards were exposed to COVID-

19 during the admission process, which persisted throughout

patients’ stay until discharge. Since the MOH designated only

a few hospitals for managing in-patient COVID-19 cases at the

time of this study, all HCWs in the specified departments were

included. Whereas, HCWs from district health offices were involved

in various public health and clinical work such as contact tracing,

patient screening, triaging, and conducting field investigations on

COVID-19 cases and clusters. They could be exposed during sample

swabbing activities, transporting, and transferring confirmed cases

to designated hospitals. These exposures were apparent during

managing large COVID-19 clusters that required mass screening.

In this study, the questionnaire was self-administered using an

online survey tool in the form of bilingual (English and Malay

language). Each selected respondent will be given an ID number to

ensure anonymity. The respondent can answer the questionnaires

online via computers or mobile phones. Participants will take

∼10–15min to complete the questionnaire. The questionnaire will

be distributed to selected healthcare facilities. Participation will

be voluntary and anonymous. The consent form and research

information have been included in the online questionnaire. The

respondent must select “agree and continue” to consent to the study.

Once all questionnaires had been filled online, automatically, the data

were recorded in a spreadsheet in an analyzable format and allowed

for tabulation and graphical representations.

All 6,736 eligible HCWs from 103 healthcare facilities were coded

and listed in Microsoft Excel. A random number was then generated

to select 1,050 participants, and the invitation to participate in this

study was emailed to them. We received 923 responses, of which 907

respondents had completed the questionnaire, and only 16 declined

to participate.

2.3. Study tool

The questionnaire was adapted from previous studies on SARS,

avian flu, and Middle East respiratory syndrome (MERS) outbreaks

(9, 14, 28). The questionnaire was structured into two parts:

The first part collected sociodemographic data on respondents,

occupations, and family history. The next part consisted of 54

items that were divided further into five domains: (i) concerns

about their involvement in managing the pandemic, (ii) practices

of control measures in workplace settings, (iii) perception regarding

the adequacy of implemented preventive measures, (iv) impact of

COVID-19 to personal and professional lives, and (v) psychological

impact of COVID-19 of stress (PTSD).

The responses in the first four domains on concerns, the practice

of control measures, perceived preventive measures, and the COVID-

19 impact were assessed using a Likert scale with 1- or 4-point

ordinal points (strongly disagree = 1, disagree = 2, agree = 3, and

strongly agree = 4). All points from each domain were summed

up and then classified into two categories based on the total point

percentage, which include low or high concern and impact, poor or

good practice, and inadequate or adequate preventive measures. The

percentage score of 75% and above was used as a cutoff between those

two categories. The cutoff point has been chosen for capturing more

samples and giving meaningful results. These first four domains were

validated at the onset of the study involving 220 samples. Cronbach’s

alpha coefficients were between 0.740 and 0.917 for all the domains

(29). The details of each of the first domains are described later.

• The first domain was about concerns by HCWs regarding

COVID-19. The questionnaire included 14 work-related items
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(nine items) and non–work-related items (five items). It was

used to measure the perceived risk of contracting COVID-19

disease through their exposure at the workplace, and the risk of

transmitting it to people close to them.

• The second domain focused on infection control prevention

practices among HCWs. The questionnaire included 15

items, including availability and adherence to the infection

control protocols, and compliance with personal protection

equipment (PPE).

• The third domain was about the implementation of preventive

measures at the workplace. The questionnaire included

eight items on the provisions to protect HCWs through

infection control measures, implementation of clear policies

and protocols of infection control at the workplace, and about

staff adherence.

• The fourth domain measures the impact of COVID-19 on

the HCWs’ personal (three items) and works life (four items),

including perceived social stigmatization and issues at the

workplace, such as conflict, stress, and high workload.

The last domain was on the psychological impact of COVID-

19 using 10 items from the Revised Impact of Event Scale (IES-R).

The IES-R was chosen to assess psychological impact by reviewing

the degree of distress among respondents (30). The rationale for

choosing IES-R was due to short, self-administered questionnaires

that can be answered by those individuals exposed to traumatic events

regardless of their health status. Moreover, the criteria delineated in

the Diagnostic and Statistical Manual of Mental Disorders, Fourth

Edition (DSM-IV) to assess PTSD were incorporated in the questions

(31). It reviewed the intrusive and avoidance symptoms at least 7 days

after HCWs were exposed to COVID-19 cases, and the components

are interpreted as a total score to be used for preliminary diagnosis

of PTSD. We used 10 items questionnaire to assess four intrusion

items, five avoidance items, and one hyperarousal item (32). This last

domain was assessed according to the original scale of 0- or 5-point

ordinal points that range from “not at all” to “extremely” (33). The

interpretation of 10 items questionnaire for a total score of 15 and

more is categorized as “more likely” to have PTSD. Those who scored

<15 were grouped into “less likely” to have PTSD. This IES-R domain

was already validated for both languages (29, 30, 32). The scale of

having internal consistency can be implied when Cronbach’s alpha is

higher than 0.7. Cronbach’s alpha for the three subdomains ranged

from 0.87 to 0.92 (31).

2.4. Study analysis

The analysis was carried out using Statistical Package for

the Social Science software (SPSS) version 24.0. Categorical data

were described by frequency and percentage distribution, while

continuous data were described using mean and standard deviation

(SD). Logistic regression analysis was performed between each

sociodemographic variable with all five domains to identify the

covariates for the best-fit model. Variables with a p < 0.25 were

selected and included in the final model (34). A multivariate

analysis was conducted using binomial logistic regression

with the selected variables to calculate the adjusted odds ratio

(AOR) with a 95% confidence interval (95%CI). The dependent

variables chosen in logistic regression were high concern and

impact, good practice, adequate preventive measures, and more

likely to have PTSD coded as 1. A p < 0.05 was considered

statistically significant.

2.5. Ethics consideration

Ethics approval is required before the commencement

of research within the MOH’s healthcare facilities and

involving HCWs. The Medical Research and Ethics Committee

(MREC) approved the ethical study under reference number

KKM/NIHSEC/P20-715(6). All participants were anonymous,

with no personal identifiers in any part of the analysis or report.

Respondents who consented could proceed to the next part of

the online survey and were required to answer all questions

before submission. Participants who refused were excluded from

further analysis.

3. Results

A total of 1,050 HCWs were randomly selected to participate

in this online survey, and the response rate was 86.4%, involving

907 respondents. As shown in Table 1, the majority of respondents

were women (62.6%), Malay ethnicity (80.7%), and married (73.2%)

with children (64.8%). Most respondents were between 30 and 39

years old (51.8%) with a mean ± SD age of 33.71 ± SD 6.684

years. In terms of the workplace, more than half of the respondents

were from health clinics (56.1%), followed by hospitals (27.9%) and

district health offices (16%). Approximately one-third of respondents

were allied health staff (33.6%) with a duration of work of more

than 5 years (67.1%). In addition, most of the respondents had

direct contact with COVID-19 confirmed cases at their workplace

(86.1%), with more than one-quarter of them having frequent contact

of more than 3 days per week (25.6%). Most of the respondents

have low concern (50.5%), good work practice (85.1%), perceived

adequate preventive measures (67.5%), and low impact (92%), as

shown in Figure 1. For the IES-R domain, the majority (81.4%)

of respondents were less likely to suffer from PTSD. The details

of respondents’ responses according to each item for concerns,

practice, preventive measures, impact, and IES-S are tabulated in

Supplementary material.

Table 2 shows that five out of nine variables had a p < 0.25

based on univariate analysis: ethnicity, number of children, facility

type, profession, and frequency of direct contact. Based on ethnicity,

Indian respondents were 2.4 times more likely to score higher

practice than Malay respondents (95% CI 1.03–5.70, p < 0.05).

The odds for Chinese and others ethnicity for more likely PTSD

were two times higher than Malay and Indian. Respondents with

more than three children had two times higher odds of perceived

adequate preventive measures than respondents with no child (95%

CI 1.16–3.70, p < 0.05). Based on facility type, respondents from

health clinics had 30% more odds of perceived adequate preventive

measures than respondents from hospitals (95% CI 0.97–1.83, p <

0.05). Respondents from district health offices had two times the

odds of having “more likely PTSD” as respondents from the hospital

(95% CI 1.13–3.03, p < 0.05). Based on profession, nurses and allied

health staff had 2- and 1.6-times higher odds for high perceived
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TABLE 1 Distribution of respondents based on the demographical and

occupational characteristics.

Variables n (907) %

Gender

Male 339 37.4

Female 568 62.6

Age

Below 30 years old 292 32.2

30–39 years old 470 51.8

40 and above 145 16.0

Ethnicity

Malay 732 80.7

Chinese 50 5.5

Indian 85 9.4

Others 40 4.4

Marital status

Single 234 25.8

Ever married 673 74.2

No. of child

No child 319 35.2

1–3 children 506 55.8

More than 3 children 82 9.0

Healthcare facilities

Hospital 253 27.9

Health clinic 509 56.1

District health office 145 16.0

Profession

Doctors 297 32.7

Nurses 258 28.4

Allied health staffs 305 33.6

Others 47 5.2

Years of service

<3 years 111 12.2

3–5 years 187 20.6

6–10 years 325 35.8

>10 years 284 31.3

Direct contact frequency

No direct contact 191 21.1

6–7 days a week 209 23.0

3–5 days a week 275 30.3

>3 days a week 232 25.6

adequate preventive measures compared to doctors (95% CI 1.38–

2.85, 95% CI 1.15–2.26, p < 0.05). The odds of “high concern”

were much higher with increased frequency of direct contact. For

FIGURE 1

Percentage of concerns, practice, adequacy of preventive measures,

impact, and IES-R score among HCWs in Klang Valley.

respondents with frequent direct contact with patients with COVID-

19 (6–7 days a week), the odds of high concern, high work practice,

and perceived adequate preventive measures were nearly 2–3 times

higher compared to respondents with no direct contact.

The binomial logistic regression analysis between all domains

with sociodemographic variables found that ethnicity, type of

healthcare facilities, professions, years of service, and frequency

of direct contact with patients with COVID-19 were fitted in

the final model, as shown in Table 2. The Hosmer–Lemeshow

test was not significant for all the models (p > 0.05), and the

classification table showed that the overall model was correctly

classified with a percentage of more than 70%. From the

analysis, the respondents with a direct contact frequency of 6–

7 days a week had higher odds of having higher concern, good

practice, perceived adequate preventive measures, and higher impact

than respondents with a direct contact frequency of <6 days

a week.

From the IES-R domain, the respondents with more than three

children had 56% fewer odds of having PTSD. Based on occupational

factors, nurses are two times more likely to suffer from PTSD

compared to other professions (95% CI 1.13–2.99, p < 0.05).

Meanwhile, respondents from the district health office were two

times more likely to suffer from PTSD than hospital HCWs (95%

CI 1.25–3.64, p < 0.05). The odds of using PPE were higher among

nurses and allied health staff (1.8 and 1.5 times, respectively), than

among doctors. Chinese respondents had two times the odds of

likely suffering from PTSD compared to Malay respondents (95% CI

1.16–4.69, p < 0.05). Respondents with direct contact with patients

with COVID-19 (6–7 days a week) had three times the odds for

high concern and 2.5 times the odds for high impact compared to

the respondent with no direct contact (95% CI 1.98–4.68, 95% CI

1.08–5.57, p < 0.05).
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TABLE 2 Sociodemographic and occupational factors associated with concern, practice, preventive measure, impact, and IES-R domain.

Variables Concern Practice Preventive measure Impact IES-R

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Ethnicity

Malay 1 1 1 1 1 1 1 1 1 1

Chinese 1.04 (0.58–1.84) 1.23 (0.66–2.28) 1.35 (0.56–3.25) 1.09 (0.43–2.78) 0.43∗ (0.24–0.77) 0.58 (0.31–1.07) 1.86 (0.80–4.31) 1.63 (0.64–4.10) 2.02∗ (1.07–3.81) 2.33∗ (1.16–4.69)

Indian 0.52∗ (0.33–0.83) 0.58∗ (0.35–0.96) 2.43∗ (1.03–5.70) 2.40 (0.99–5.85) 0.72 (0.45–1.14) 0.97 (0.59–1.60) 0.42 (0.13–1.36) 0.39 (0.11–1.32) 0.93 (0.51–1.70) 1.14 (0.59–2.18)

Others 0.87 (0.46–1.64) 1.04 (0.53–2.03) 0.64 (0.29–1.37) 0.72 (0.32–1.62) 0.59 (0.31–1.12) 0.59 (0.30–1.15) 1.27 (0.44–3.68) 1.43 (0.47–4.32) 2.02∗ (1.00–4.08) 1.62 (0.78–3.39)

No. of children

No child 1 1 1 1 1 1 1 1 1 1

1–3 children 1.23 (0.93–1.62) 1.29 (0.95–1.76) 0.76 (0.51–1.14) 0.82 (0.53–1.26) 1.11 (0.83–1.49) 0.94 (0.68–1.30) 1.02 (0.61–1.70) 0.92 (0.52–1.62) 0.75 (0.53–1.06) 0.77 (0.52–1.12)

>3 children 0.99 (0.61–1.60) 0.96 (0.57–1.62) 1.23 (0.57–2.64) 1.23 (0.55–2.73) 2.07∗ (1.16–3.70) 1.59 (0.87–2.92) 0.73 (0.27–1.97) 0.62 (0.22–1.74) 0.43∗ (0.21–0.90) 0.44∗ (0.20–0.95)

Facility type

Hospital 1 1 1 1 1 1 1 1 1 1

Health clinic 1.04 (0.77–1.40) 1.22 (0.87–1.71) 0.71 (0.45–1.14) 0.83 (0.50–1.38) 1.33 (0.97–1.83) 1.39 (0.98–1.98) 1.41 (0.79–2.51) 1.68 (0.89–3.19) 1.05 (0.70–1.57) 1.11 (0.71–1.73)

District health

office

0.61∗ (0.39–0.92) 0.65 (0.42–1.01) 0.38∗ (0.22–0.65) 0.45∗ (0.25–0.81) 1.09 (0.71–1.67) 1.17 (0.74–1.85) 0.92 (0.39–2.12) 1.21 (0.50–2.93) 1.85∗ (1.13–3.03) 2.13∗ (1.25–3.64)

Profession

Doctors 1 1 1 1 1 1 1 1 1 1

Nurses 1.38 (0.99–1.93) 1.16 (0.81–1.68) 0.97 (0.59–1.60) 1.08 (0.63–1.85) 1.99∗ (1.38–2.85) 1.81∗ (1.22–2.68) 1.27 (0.72–2.25) 1.18 (0.63–2.21) 1.38 (0.89–2.12) 1.84∗ (1.13–2.99)

Allied health

staffs

1.27 (0.92–1.76) 1.13 (0.79–1.62) 0.68 (0.43–1.07) 0.81 (0.49–1.33) 1.61∗ (1.15–2.26) 1.48∗ (1.02–2.15) 0.64 (0.34–1.22) 0.56 (0.28–1.12) 1.36 (0.89–2.06) 1.42 (0.89–2.29)

Others 1.07 (0.58–1.98) 0.83 (0.43–1.62) 0.42∗ (0.19–0.87) 0.51 (0.23–1.13) 1.64 (0.84–3.20) 1.43 (0.71–2.86) 1.01 (0.34–3.05) 0.86 (0.27–2.76) 0.93 (0.39–2.20) 1.13 (0.46–2.79)

Direct contact frequency

None 1 1 1 1 1 1 1 1 1 1

6–7 days a week 2.78∗ (1.85–4.16) 3.04∗ (1.98–4.68) 1.75∗ (1.02–3.01) 1.84∗ (1.04–3.28) 1.68∗ (1.11–2.55) 1.77∗ (1.14–2.76) 1.92 (0.87–4.20) 2.45∗ (1.08–5.57) 0.99 (0.59–1.68) 1.01 (0.59–1.75)

3–5 days a week 1.71∗ (1.18–2.49) 1.69 (1.15–2.49) 1.46 (0.89–2.38) 1.44 (0.87–2.38) 1.48∗ (1.00–2.17) 1.54∗ (1.03–2.29) 1.73 (0.81–3.71) 1.87 (0.86–4.06) 1.28 (0.79–2.06) 1.38 (0.84–2.25)

>3 days a week 1.39 (0.94–2.05) 1.41 (0.94–2.12) 1.61 (0.96–2.71) 1.75 (1.02–3.00) 1.38 (0.93–2.06) 1.47 (0.97–2.23) 1.62 (0.73–3.56) 1.67 (0.74–3.75) 1.06 (0.64–1.75) 1.09 (0.65–1.83)

High concern, good practice, adequate preventive measures, high impact, and more likely to have PTSD (IES-R) coded as 1. OR, odd ratio; AOR, adjusted odd ratio; ∗indicates a significant p < 0.05.
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4. Discussion

The COVID-19 pandemic has affected and greatly burdened the

healthcare system, particularly the frontline workers. HCWs were the

most affected, as they faced emerging unknown infectious diseases.

At the same time, they carried on the duty to deliver health services

and treatment to others. This study was done when the burden of

new COVID-19 cases in Malaysia started to climb in Klang Valley,

and the proportion of HCWs became less compared to patients.

This study found that approximately 50% of respondents have a low

concern, good practice (85.1%), with perceived adequate preventive

measures (67.5%), and perceived low impact (92%) on their life and

work from managing the COVID-19 pandemic. However, <20% of

the respondents were more likely to suffer from PTSD. Our study

further indicated that the frequency of direct contact with patients

with COVID-19 influences the odds of having high concern, high

work practice, and perceived adequate preventive measures. This

result might highlight the preparedness and resilience of the HCWs

in facing the pandemic.

During the COVID-19 pandemic, HCWs were at risk of getting

infected while working due to constant exposure (35). Their major

involvement with screening and providing treatment at all levels

of healthcare institutions puts them at risk of contracting the

disease. MOH Malaysia was very proactive and issued frequently

updated guidelines on managing COVID-19 cases and infection

protection control (IPC) measures. Therefore, even before the study

was conducted, HCWs were diligent in preventive measures as they

were trained and updated with the latest guidelines. Nearly all (96.7%)

respondents agreed that the policies and protocols implemented were

timely and easy to follow. On the other hand, it was suggested

that lack of proper PPE training would increase the risk of HCWs

exposure in the workplace (36). Our study showed more that 95%

agreed that there were adequate training for PPE applications and

supplies. This finding is varied in other countries. For example, in

Australia, most of their emergency clinicians (77.6–86.4%) reported

receiving specific training and education on COVID-19, including

PPE usage (37). While in North Central Ethiopia, only half (49.8%)

of their healthcare providers were prepared for the COVID-19

pandemic (38).

Almost half of the respondents had great concerns about the

risk of infection and mostly had good practices on wearing full

PPE and compliance with SOPs. Hospitals and health clinics had

higher concerns compared to those working in the district health

office, as their scope of work in these facilities involved direct close

contact with patients and constant exposure throughout their shifts.

HCWs involved with clinical work in hospitals and health clinics

during the pandemic had a higher prevalence of stress, fear, and

anxiety compared to HCWs in non-clinical settings (39). More than

85% of our respondents showed concerns about the possibility of

transmitting the infection to their family members and friends due

to the nature of their work as compared to other studies (39, 40). The

frequency of direct contact with patients with COVID-19 had shown

to be the predictor for higher concern and impact. This is most likely

because they were at a higher risk of infection than those with less

contact with patients with COVID-19. However, the time of exposure

influences the risk of infection. If exposure to patients with COVID-

19 occurred on day 2 or 3, the risk of contracting the disease is higher

(41). Similar findings were also shown in other infectious disease

outbreaks, of which daily contact and exposure were more likely to

have a higher psychological impact and concern (9, 28, 39). Another

study also reported that the degree of contact with COVID-19 cases

was directly related to mental health illness (42).

Healthcare workers working at the district health office had

significantly less practice than others. This is most likely because

they did not directly examine or attend to the patient. Instead, they

are practically more involved in community-based surveillance (43).

Furthermore, HCWs working with the district health office are less

concerned than respondents from the other two types of healthcare

facilities. However, their IES-R scores were high, indicating that they

were more likely to suffer from PTSD. This could be due to an

increased workload due to a lack of human resources. To address

this issue, the government directed that healthcare personnel be

deployed to various healthcare facilities facing a manpower shortage.

This is echoed by data published by the National Institutes of

Health Malaysia (NIH), a total of 128 personnel, primarily medical

officers from health institutes, have been mobilized to various

healthcare facilities. During the study period, 44 health personnel

were mobilized to the district health office (34%) and 12 to hospitals

in the Klang Valley (44).

In this study, staff nurses and allied health personnel were

significantly more likely than doctors to implement preventive

measures. Although, according to the qualitative research conducted

by Efstathiou et al. among nurses, factors such as the high

risk of infection and vulnerability to disease were the reasons

for preventive measure implementation. The benefits of taking

preventative measures make them feel calm while attending to

patients, according to the same study (45). This is echoed by a

study in Palestine, where almost 92% of the nurses used preventive

measures while handling patients with COVID-19 (46). However,

this study found that nurses are more likely to develop PTSD. These

findings can be supported by the high level of stress that they

encountered during the pandemic. PTSD is caused by traumatic

events and can further lead to other psychological disorders. HCWs

are responsible in taking care of COVID-19 patient with longer

contact time, thus, increase their risk of infection (26). This might

lead as a contributing factor for them being more likely to adhere to

preventive measures, but at the same time, becoming a burden on

their mental health (24). Most staff nurses in Malaysia were female.

It has been supported that female participants were at high risk

of developing mental disorders in most infectious disease outbreak

studies (47–49).

Most HCWs in the study also showed a low prevalence of impact

despite increased workload and additional hours worked during

the pandemic. The likely reason for this could be the adequate

physical and emotional support they received. In the area of perceived

adequate preventive measures, most of them agreed (91.5%) that

they received emotional support when they needed help. Regarding

family support, the study found that those with more children were

56% less likely to have PTSD. These findings suggest that those with

more family members have better mental wellbeing. Some healthcare

workers may avoid the community or family when working in

COVID-19 facilities. Therefore, connecting with their relatives or

trusted people can strengthen their moral support (50). However,

some studies have found that healthcare workers’ fear of infection

and possible infection of their family members may contribute

to psychological distress associated with a pandemic (22, 51, 52).
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Therefore, further evaluation is needed to explore more factors that

might contribute to the result.

Among the study’s limitations was that the respondents from

different backgrounds in healthcare settings contributed to this study.

They have different roles and job tasks that might have different

types of exposure to COVID-19. HCWs in hospitals were aware of

their exposure as their settings already have proper planning and

preparedness such as proper PPE, isolation rooms, and proper triage

settings for any infectious disease and COVID-19. While in health

clinics and district health offices, they have unknown exposures and

need to be always cautious as their settings need better equipment

and proper plan like the hospital does. These might affect their overall

exposure to COVID-19 and influence the result of the five domains

quantified in this study. On the other hand, the HCWs had time

constraints to participate and complete the survey. However, most of

the respondents at that time were actively involved and occupied in

managing COVID-19 cases. Response to the study was good among

HCWs from hospitals and health clinics but relatively poor (41.4%)

among HCWs working in the district health office. This could be

attributed to the heavy workload at healthcare facilities during the

peak of the second wave of COVID-19, where the management of

COVID-19 from the screening process, contact tracing, and swab

sampling to transporting patients to hospitals was taking place. As

mentioned earlier, the shortage of staff from the district health office

might have led to poor response due to limitations in answering the

questionnaire. Apart from that, this study was only conducted in the

Klang Valley area and might not represent the whole of Malaysia.

However, most of the COVID-19 cases were detected and admitted

to Klang Valley healthcare facilities during the data collection.

5. Conclusion

In conclusion, the majority HCWs had good work practices and

perceived adequate preventive measures as they were aware of their

exposure and risk of getting infected. Furthermore, our study found

that HCWs with frequent direct contact with the patient were more

likely to have high concerns and impacts on their personal and social

life when managing COVID-19 cases. However, their psychosocial

wellbeing remains well-supported as no associations were found with

PTSD. Therefore, worksite health promotion programs to address

COVID-19 concerns should focus on HCWs with higher COVID-19

exposure risks. With the implementation of policy and control

measures, the psychological wellbeing of HCWs remains supported,

and the prevalence of mental health illness can be reduced.
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