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Perceived stress and associated factors among
healthcare workers in a primary healthcare setting: the
Psychological Readiness and Occupational Training
Enhancement during COVID-19 Time (PROTECT) study
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INTRODUCTION Disease outbreaks such as the COVID-19 pandemic significantly heighten the psychological stress of
healthcare workers (HCWSs). The objective of this study was to understand the factors contributing to the perceived stress
levels of HCWs in a public primary care setting during the COVID-19 pandemic, including their training, protection and
support (TPS), job stress (JS), and perceived stigma and interpersonal avoidance.

METHODS This cross-sectional study using an electronic self-administered questionnaire was conducted at the National
Healthcare Group Polyclinics in March 2020. Data was collected anonymously. Analysis was performed using regression
modelling.

RESULTS The response rate was 69.7% (n = 1,040). The mean perceived stress level of HCWs in various departments
ranged from 17.2 to 20.3. Respondents who reported higher perceived stress were those who made alternative living
arrangements, were more affected by the current pandemic, reported higher JS and were Muslims. Respondents who
reported lower perceived stress were those who had been through the severe acute respiratory syndrome epidemic in
2003 and H1N1 pandemic in 2009 as HCWs, and those who had higher confidence in the organisation’s TPS.
CONCLUSION All HCWs, regardless of their scope of work, were similarly stressed by the current pandemic compared
to the general population. Improving the confidence of HCWs in their training, protection and the support of personal
protective equipment, and retaining experienced HCWs who can provide advice and emotional support to younger
colleagues are important. Adequate psychological support for HCWs in the pandemic can be transformed into reserves

of psychological resilience for future disease outbreaks.
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INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
which causes COVID-19, is a novel virus that was reported
in December 2019. With the subsequent global impact of the
virus, COVID-19 was declared a pandemic by the World Health
Organization on 11 March 2020." Unlike the severe acute
respiratory syndrome (SARS), which infected 20% of healthcare
workers (HCWs) worldwide with minimal community transmission
as most carriers were symptomatic,”” COVID-19 has wider
community transmission owing to its capability to be transmitted
even when carriers are asymptomatic.”’ Hence, COVID-19 has
resulted in a higher death count globally than SARS. The pandemic
has overwhelmed healthcare systems in many countries owing to the
sudden surge in demand for intensive care unit beds and ventilators.
Disease outbreaks significantly heighten the psychological
stress level of medical staff.“® Many factors can contribute
to the distress experienced by HCWs during COVID-19,
including rapidly changing medical information and procedures;
overwhelming infection control procedures; increasingJS; reduced
contact and interaction between colleagues, friends and family;

and stigma.”” The stress level of an individual depends on his
appraisal of the significance of the stressor and his coping abilities
within a person-environmental transaction.” When stress levels
exceed an individual’s ability to cope over a prolonged period,
burnout and a wide spectrum of health-related concerns can
ensue.'? In a commentary, Sim and Chua""? reiterated that the
psychological well-being of HCWs dealing with disease outbreaks
is a priority area for research, and enhancing the psychological
well-being of HCWs is a crucial tool in the continuing vigilance
and fight against emerging infectious diseases.

Hospital-based medical staff such as doctors and nurses are
directly involved in the diagnosis, treatment and care of patients
with COVID-19. Community-based medical staff function as
gatekeepers to screen a high volume of unknown cases based
on careful history-taking and physical examination. High-risk
cases are then referred to the hospital for further investigation.
Many studies have explored the psychological impact, mainly on
doctors and nurses in the hospital setting, during and after major
novel communicable disease outbreaks.“® Fewer studies looked
at HCWs in the primary care setting.
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Medical staff in the primary care setting are supported by a
wide range of other HCWs who deliver care and services to the
sick indirectly as aides, helpers, laboratory technicians and even
medical waste handlers."® They toil for long hours and are at risk
of developing occupational stress and burnout as well. During an
infectious disease outbreak, they may be stigmatised by the public
and their perceived stress level may be higher than before the
outbreak as they still have to deal with the usual stressors of daily life
and family. During the SARS epidemic, the prevalence of psychiatric
morbidities in medical staff within a primary healthcare setting was
found to be about 20.6% in Singapore.® However, limited studies
have explored non-medical HCWs in the primary care setting.

This study aims to examine the perceived stress levels of
HCWs in a public primary care setting during the pandemic,
taking into account their demographics; training, protection
and support (TPS); job stress (JS); and perceived stigma and
interpersonal avoidance (PSIA). Understanding the extent and
magnitude of such psychological impact and associated factors
can help healthcare organisations and policymakers to review
and improve psychological support for our HCWs working in
the primary healthcare setting in current and future outbreaks.

METHODS

The study was conducted in the National Healthcare
Group Polyclinics (NHGP), which has six polyclinics in the
central and northern parts of Singapore. NHGP is one of the
three public primary healthcare delivery networks providing
comprehensive primary care in the country.

Singapore announced the change in the Disease Outbreak
Response System Condition (DORSCON) for COVID-19 from
Yellow to Orange on 7 February 2020. The survey was conducted
from 13 March to 24 March 2020, approximately one month after
the announcement of DORSCON Orange."® DORSCON Orange
indicates that the disease is severe and spreads easily from person
to person but that it has not spread widely in Singapore and is being
contained. During the period that the survey was conducted, the
number of COVID-19 cases in Singapore rose from 187 to 509
with two deaths reported."” There were also several new infection
clusters identified at places of worships and a gym. Subsequently,
the Singapore government implemented tighter measures that
included tighter border controls, stay-home notices, quarantine
orders and social distancing measures."® All companies and
organisations were advised to introduce working from home as
much as possible."” Across the border, the Malaysian government
implemented a lockdown from 18 March to 31 March 2020, which
affected about 300,000 Malaysian workers who usually commute
daily to work in Singapore, and many of them had to make urgent
alternative living arrangements in Singapore.2%2"

Prior to 13 March 2020, many members of the public
expressed concern about the steady double-digit daily increase in
COVID-19 cases and the healthcare system'’s capacity to manage
them.®? Businesses were hit by social distancing measures,
and many individuals had their jobs affected. The government
sought to address these concerns by rolling out an SGD 6-billion
economic support package.? When the survey was conducted

in March 2020, point-of-care testing for COVID-19 had not yet
been implemented at the polyclinics. All suspected cases were
referred to the National Centre for Infectious Diseases.

The PROTECT (Psychological Readiness and Occupational
Training Enhancement during COVID-19 Time) study was
conducted using a cross-sectional survey design, using a self-
administered anonymous online questionnaire. Ethics approval
was obtained from the National Healthcare Group (NHG) Domain
Specific Review Board (ethics reference no. 2020/00218).

Total population sampling was carried out. Invitation emails
were sent to all NHGP employees based in the six polyclinics.
Participation in the survey was voluntary. Staff with no email
accounts were invited by their supervisors to access the online
questionnaire via the organisation’s intranet homepage. Both the
email and the intranet homepage provided a link to the electronic
questionnaire on the NHG Research Electronic Data Capture
(REDCap) platform. This is a secure Web-based platform that can
only be accessed within the corporate enterprise environment to
capture data for clinical research. A total of 1,492 employees in the
six polyclinics were invited to participate in this survey. Reminders
were sent to all participants and supervisors during the survey
period. The questionnaire took about five minutes to complete.

The outcome variable was the score on the Perceived Stress
Scale (PSS).?% The PSS, developed by Cohen, Kamarck and
Mermelstein,® is a well-established self-reported survey based
on the psychological conceptualisation of stress and measures
perceived as personal stress. It is a ten-item scale that measures the
degree to which situations in one’s life are viewed as demanding
and stressful. Items are rated on a five-point scale, ranging from
0 (never) to 4 (very often) (Appendix 1). The scale has been
validated in several countries in Asia®% and was previously
described in another local study on healthcare professionals,
where the reported Cronbach’s alpha was 0.84.4%

Independent variables were (a) TPS, (b) JS and (c) PSIA.®" We
adopted the 18-item questionnaire consisting of these three scales
with a Cronbach’s alpha of 0.89, 0.76 and 0.77, respectively.
Ten employees were invited to complete the questionnaire as a
pilot to test its face and content validity, and the questionnaire
was modified according to their feedback. Items were scored
on a five-point scale from 1 (very confident that this is false)
to 5 (very confident that this is true) for TPS (Appendix 2) and
from 1 (strongly disagree) to 5 (strongly agree) for JS and PSIA
(Appendix 3). The survey also collected data on respondents’
demographics (e.g. age, gender, marital status, religion) and
profiles, including (a) changes to living arrangement due to the
COVID-19 outbreak, (b) whether they were in direct contact with
patients, (c) how they were affected by the current and previous
disease outbreaks in Singapore (SARS in 2003, HTNT1 in 2009 and
COVID-19) and (d) how long they had worked in the healthcare
setting, subcategorised into: < 2 years, 2-10 years, 11-17 years
and > 17 years to reflect their experience as HCWs during H1N1
and SARS 11 years and 17 years ago, respectively.

Data analysis was performed using IBM SPSS Statistics
version 24.0 (IBM Corp, Armonk, NY, USA). Preliminary data
checking was performed to test for normality for PSS using the
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Table I. Demographics and profile of clinic staff (n = 1,040).

Variable No. (%) Variable No. (%)
Age (yr) Allied health 20(1.9)
Mean + SD 39.59+12.33 Clinic operations’ 201 (19.3)
Median (IQR) 37.0(30.0-48.0) Contact centre® 53(5.1)
Gender NHG Dental 96 (9.2)
Female 873 (83.9) NHG Diagnostics 72 (6.9)
Male 167 (16.1) NHG Pharmacy 106 (10.2)
Religion* Nursing 282 (27.1)
None 170 (16.3) Direct contact with patients in clinic
Buddhism 342 (32.9) Yes 943 (90.7)
Christianity 279 (26.8) No 97 (9.3)
Islam 175(16.8) Work experience in any healthcare sector (yr)
Others 74 (7.1) <2 100 (9.6)
Marital status 2-10 492 (47.3)
Single 324 (31.2) 11-17 240 (23.1)
Married 646 (62.1) >17 208 (20.0)
Separated/divorced/widowed 70 (6.7) How affected (directly/indirectly) were you by*
Current living arrangement SARS in 2003
Lives alone 59 (5.7) Mean +SD 201+1.13
Lives with others 981 (94.3) Median (IQR) 2.0(1.0-3.0)
Alternative living arrangement H1N1 in 2009
Yes 25(2.4) Mean = SD 206+1.12
No 1,015 (97.6) Median (IQR) 2.0(1.0-3.0)
Department COVID-19
Doctors 181(17.4) Mean £+ SD 357+1.21
Staff deployed from HQ to clinic 29 (2.8) Median (IQR) 4.0 (3.0-5.0)

*Others category is non-homogenous. Categories were chosen for statistical purposes and are not biased against any religious group. tStaff working in clinical area
with face-to-face patient contact. $Staff working away from clinical area who used telecommunications equipment to contact patients. §ltems scored on a 5-point
scale: 1 (not at all), 2 (slightly), 3 (somewhat), 4 (moderately), 5 (very affected). COVID-19: coronavirus disease 2019; HIN1: influenza A virus subtype H1N1; HQ:
headquarters; IQR: interquartile range; NHG: National Healthcare Group; SARS: severe acute respiratory syndrome; SD: standard deviation

Kolmogorov-Smirnov test. Descriptive statistics were calculated
for all variables and presented as mean + standard deviation
or median with interquartile range. Regression modelling was
conducted with perceived stress level as the dependent variable
and respondents’ demographic characteristics and profiles, TPS,
JS and PSIA as independent variables, where unadjusted, adjusted
means, medians and beta coefficients for each variable were
provided. A p-value < 0.05 was considered statistically significant.
A multicollinearity test was performed to remove independent
variables that were correlated to each other where necessary.

RESULTS

Out of the 1,492 eligible participants, a total of 1,040 clinic
employees responded to our survey, giving a response rate of 69.7%.
Table I shows the demographics and profiles of the respondents.
Their mean age was 39.59 + 12.33 years and the majority (83.9%)
were female. Most of the respondents were Buddhist (32.9%),
married (62.1%) and lived with others (94.3%). A minority of the
respondents (2.4%) made an alternative living arrangement during
this period. The three largest groups were nurses (27.1%), staff
from clinic operations (19.3%) and doctors (17.4%). Most of the
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respondents reported having direct contact with patients (90.7%)
and having worked in a healthcare setting for 2-10 years (47.3%).

Table Il shows the characteristics of participants for each of
the independent variables, TPS, JS and PSIA. The Cronbach’s
alpha for TPS, JS and PSIA was 0.94, 0.82 and 0.58, respectively.

Doctors had the highest (mean 33.00 + 5.48) and contact
centre staff had the lowest (mean 22.28 + 7.51) TPS scores. Staff
with direct patient contact reported higher mean TPS scores
(31.01 £ 6.21) compared to those who did not have direct patient
contact (26.40 + 8.21). Staff who worked for more than 17 years
reported the highest mean TPS scores (31.50 = 6.67) and staff
who worked less than two years reported the lowest mean TPS
scores (29.91 + 6.65).

Staff who stayed alone reported lower mean JS (13.59 + 5.09)
compared to those who lived with others (14.43 + 4.54). Staff
who made alternative living arrangements reported higher mean
JS (15.84 = 5.33) compared to staff who did not do so (14.34 +
4.55). Clinic operations staff reported the highest score for JS (15.78
+ 4.79), while contact centre staff reported the lowest (11.17 +
4.35). Staff with direct patient contact reported higher mean JS
scores (14.58 + 4.50) compared to those who did not have direct
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Table Il. Training, protection and support, job stress, and perceived stigma and interpersonal avoidance for clinic staff (n = 1,040).

Variable Training protection and
support score
(min-max 8-40)

Job stress score Perceived stigma and
(min-max 5-25) interpersonal avoidance
score (min-max 4-20)

Mean £ SD Median (IQR)

Mean £ SD Median (IQR) Mean + SD Median (IQR)

widowed (n = 70)

Gender
Female (n =873) 3047 +£6.52 31.0(26.0-35.0) 14.28+456 15.0(11.0-17.0) 11.43+298 12.0(10.0-13.0)
Male (n=167) 31.15+£6.77 32.0(28.0-36.0) 14.92+4.65 14.0(12.0-18.0) 10.98+3.13 11.0(9.0-13.0)
Religion*
None (n=170) 30.52+594 31.5(26.0-34.0) 1493+4.48 15.0(12.0-17.0) 11.53+3.16 12.0(10.0-13.0)
Buddhism (n = 342) 29.84+6.66 31.0(25.0-34.0) 15.10+4.37 15.0(12.0-18.0) 11.45 +2.81 12.0(10.0-13.0)
Christianity (n = 279) 31.54+£595 32.0(28.0-36.0) 14.48+4.49 15.0(11.0-18.0) 11.28+3.01 11.0(9.0-13.0)
Islam (n=175) 29.82+7.03 31.0(24.0-35.0) 13.16+4.72 13.0(10.0-16.0) 11.34+3.00 12.0(9.0-13.0)
Others (n=74) 3227+774 340(27.3-39.0) 1231+£458 11.0(9.0-15.8) 10.89+3.50 11.0(9.0-12.0)
Marital status
Single (n =324) 30.27£6.29 31.0(27.0-35.0) 14.80+4.41 15.0(12.0-18.0) 10.84+275 11.0(9.0-12.0)
Married (n = 646) 3066 £6.57 32.0(26.0-36.0) 14.23+4.64 14.0(11.0-17.0) 11.62+3.04 12.0(10.0-13.0)
Separated/divorced/ 31.23+758 32.0(27.3-38.0) 13.83+4.60 14.0(10.0-17.0) 11.33+3.50 11.0(8.0-14.0)

Current living arrangement

Alone (n=59) 30.75+748 32.0(26.0-38.0) 13.59+5.09 14.0(10.0-17.0)0 11.00+3.04 11.0(8.5-13.0)
With others (n =981) 30.57£6.50 32.0(26.0-35.0) 1443+454 150(11.0-17.0) 11.38+3.00 12.0(10.0-13.0)
Alternative living arrangement
Yes (n = 25) 31.88+7.03 32.0(30.0-37.0) 15.84+533 14.0(12.0-19.0)0 13.24+3.62 14.0(12.0-16.0)
No (n=1,015) 30.55+6.55 31.0(26.0-35.0) 14.34+455 150(11.0-17.0) 1131+297 11.0(9.0-13.0)
Main department
Doctor (n=181) 33.00+548 33.0(31.0-38.0) 13.68+4.16 14.0(11.0-16.0) 10.98+3.07 11.0(9.0-13.0)
Staff deployed from 30.62+6.75 32.0(29.0-36.0) 14.93+3.96 16.0(12.0-17.0) 9.79+2.88 10.0 (8.0-11.0)
HQ to clinic (n =29)
Allied health (n = 20) 29.50+4.25 29.5(26.0-32.3) 1435+3.87 150(11.8-16.3) 1090+271 11.5(9.0-13.0)
Clinic operations (n =201) 30.06+7.18 32.0(25.0-35.0) 15.78+4.79 16.0(13.0-19.0) 11.72+3.12  12.0(10.0-14.0)
Contact centre (n = 53) 2228 +7.51 23.0(17.0-27.0) 11.17+435 11.0(8.0-14.0) 9.72 £3.00 10.0 (8.0-12.0)
NHG Dental (n = 96) 3147+569 32.0(27.0-36.0) 1347+4.72 14.0(10.0-17.0) 11.44+267 12.0(10.0-13.0)
NHG Diagnostics (n=72) 3258+593 32.0(30.0-37.3) 12.177+3.88 12.0(9.8-15.0) 11.44+288 12.0(10.0-13.2)
NHG Pharmacy (n = 106) 28.86+£6.08 28.0(25.0-32.0) 15.62+4.98 16.0(13.0-19.0) 10.92+254 11.0(9.0-12.0)
Nursing (n = 282) 30.85+5.80 32.0(27.0-35.0) 14.79+4.16 15.0(11.3-17.0)0 11.96+3.00 12.0(10.0-14.0)
Direct contact with patients in
clinic
Yes (n = 859) 31.01£6.21 32.0(27.0-36.0) 14.58+4.50 15.0(11.0-17.0) 11.49+297 12.0(10.0-13.0)
No (n=181) 26.40+8.21 26.0(22.0-32.0) 1244+4.88 11.0(9.0-16.0) 10.05+2.99 10.0(8.0-12.0)

Work experience in any
healthcare setting (yr)

<2(n=100) 2991+£6.65 31.0(26.3-33.0) 13.88+4.67 14.5(10.0-173) 10.60+2.68 11.0(9.0-12.0)
2-10 (n=492) 3036 £6.52 31.0(26.0-35.0) 14.61+4.58 15.0(11.0-180) 11.39+299 12.0(10.0-13.0)
11-17 (n = 240) 30.50+6.45 31.0(26.0-358) 14.29+448 15.0(11.0-17.0)0 11.65+3.04 12.0(10.0-13.0)
> 17 (n=208) 31.50+£6.67 32.0(27.0-37.0) 14.18+4.63 14.0(11.0-17.0) 11.30%£3.10 11.0(9.0-13.0)

*Others category is non-homogenous. Categories were chosen for statistical purposes and are not biased against any religious group. HQ: headquarters;
IQR: interquartile range; max: maximum; min: minimum; NHG: National Healthcare Group; SD: standard deviation

patient contact (12.44 + 4.88). Staff who worked for 2-10 years
reported the highest mean JS scores (14.61 + 4.58), while staff who
worked for less than two years reported the lowest (13.88 + 4.67).

Staff who made alternative living arrangements reported
higher mean PSIA scores (13.24 + 3.62) compared to staff who

did notdo so (11.31 £ 2.97). Nurses reported the highest score for
PSIA (11.96 = 3.00) while staff from the contact centre reported
the lowest score (9.72 + 3.00). Staff with direct patient contact
reported higher mean PSIA score (11.49 + 2.97) compared to
those who do not have direct patient contact (10.05 + 2.99). Staff
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Table lll. Effect of different factors on the perceived stress of healthcare workers in a public healthcare setting (n = 1,040).

Predictor variable Perceived Stress Scale score (min-max 0-40)
Unadjusted  Adjusted Median (IQR) p* 95% CI* p-value*
mean * SD mean * SE

Age (yr) - - - -0.03  -0.06,0.01 0.09
Gender

Female 18.13+5.24 20.33+0.61 19.0 (15.0-21.0) Ref

Male 18.87+6.57  20.26 £0.71 20.0(15.0-22.0) —0.08  —0.94,0.78 0.86
Religion'

None 18.65+5.55  20.14+0.71 19.0(16.0-21.0)  Ref

Buddhist 18.60 £ 5.22 20.24 £ 0.66 19.0 (16.0-21.0) 0.10 -0.73,0.94 0.81

Christianity 1791+578 19.98+0.66  18.0(14.0-21.00 -0.15 -1.01,0.70 0.73

Islam 1862+5.13  21.18+0.70  19.0(16.0-21.0)  1.05 0.07,2.02 0.04%

Others 16.15+5.72 19.94+0.80 17.0(12.0-20.0) -020 -1.45,1.05 0.75
Marital status

Single 18.88+5.58  20.17+0.66  20.0(15.8-22.0) Ref

Married 18.06+547  20.48 +£0.63 19.0(15.0-21.0)  0.31 —-0.41,1.02 0.40

Separated/divorced/widowed 17.09 +4.92 20.24 +£0.81 18.0 (15.0-20.0) 0.08 -1.23,1.38 0.91
Current living arrangement

Lives alone 1859+7.30 20.59+0.78  20.0(14.0-23.0)  Ref

Lives with others 1823+536  20.01 +£0.61 19.0(15.0-21.00 -058  -1.81,0.65 0.35
Alternative living arrangement

No 18.15+536  1875+046  19.0(15.0-21.0)  Ref

Yes 2248 +820 21.84+1.00 21.0(16.0-27.0) 3.09 1.27,4.91 0.001%
Main department

Doctors 17.92 £ 6.55 20.44 £ 0.69 18.0 (14.0-21.5) Ref

Staff deployed from HQ to clinic 18.93+547  20.38+1.03 19.0(16.0-21.5) -006 -1.91,1.79 0.95

Allied health 1820+5.07  20.62+1.20  18.5(14.5-21.5) 0.7 -1.93,2.27 0.87

Clinic operations 18.58 +4.59 20.68 £ 0.74 19.0 (16.0-21.0) 0.24 -0.89, 1.36 0.68

Contact centre 18.21 +£4.53 19.24+£0.91 19.0(15.0-21.0) -120 -3.21,0.81 0.24

NHG Diagnostics 17.15+529  20.06+0.84  19.0(13.3-21.0) -038 —1.70,0.94 0.57

NHG Pharmacy 20.25+553  21.32+0.78  20.0(17.0-23.0) 0.88 -0.31,2.07 0.15

NHG Dental 17.61 £6.15 19.91 £0.76 18.0 (13.0-21.0) -0.53 -1.76,0.70 0.40

Nursing 1791+£5.15  20.01£0.71 19.0(15.0-21.0) -044 -1.43,0.56 0.39
Direct contact with patients in clinic

Yes 1824+555 19.84+0.58 19.0(15.0-21.0)  Ref

No 18.30 £ 4.77 20.76 +0.82 19.0 (16.0-21.0) 0.92 -0.40, 2.23 0.17
Work experience in any healthcare setting (yr)

<2 19.24 +5.61 2117 x0.77 20.0 (16.0-22.0) Ref

2-10 18.84 +5.77 2043 £ 0.64 20.0 (16.0-22.0) -0.74 -1.78,0.29 0.16

11-17 17.94 +5.01 20.09+0.70  19.0(15.0-21.0) -1.08  —-2.28,0.12 0.08

>17 16.73 +4.91 1949+0.72  18.0(14.0-200) -169 -3.05,-0.33  0.02¢
How affected (directly/indirectly) were you by

SARS in 2003 - - - 0.02 -0.29,0.34 0.89

H1N1 in 2009 - - - -0.15  -0.47,0.17 0.36

COVID-19 - - - 0.80 0.53,1.07 <0.001%
Training, protection and support - - - -0.19  -0.23,-0.14  <0.001*
Job stress - - - 0.42 0.34,0.49 <0.001%
Perceived stigma and interpersonal avoidance - - - 0.07 -0.03,0.17 0.15

*Beta coefficient, 95% Cl and p-values were obtained from generalised linear model in SPSS. tOthers category is non-homogenous. Categories were chosen purely
for statistical purposes and are not biased against any religious group. ¥p < 0.05 is considered statistically significant. : beta coefficient; CI: confidence interval;
COVID-19: coronavirus disease 2019; HIN1: Influenza A virus subtype H1N1; HQ: headquarters; IQR: interquartile range; NHG: National Healthcare Group; Ref: reference
group; SARS: severe acute respiratory syndrome; SD: standard deviation; SE: standard error

with less than two years of experience in healthcare reported the  perceived stress level. All independent variables were retained
lowest mean PSIA score (10.60 + 2.68). for the regression analysis, as a multicollinearity test showed that

Table 11l shows the multivariable linear regression to assess  the variance inflation factors for each of the independent variables
the association among the independent variables in terms of  ranged from 1.022 to 2.095.
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Six independent variables were significantly associated with
perceived stress level. Respondents of Islamic faith reported higher
perceived stress levels as compared to those with no religious
faith (p = 0.04). Those who made alternative living arrangement
during the pandemic reported higher perceived stress levels as
compared to those who did not (p = 0.001). Respondents who
had more than 17 years of healthcare experience (i.e. had been
through the SARS and H1N1 epidemic and pandemic) reported
lower perceived stress levels as compared to those who had
less than two years of work experience in healthcare (p = 0.02).
Those who reported being more affected by the current pandemic
reported higher perceived stress levels (p < 0.001). Respondents
who reported higher confidence in TPS by the organisation
reported lower perceived stress levels (p < 0.001). Lastly, those
who reported higher JS during the pandemic also reported higher
perceived stress levels (p < 0.001).

DISCUSSION

This study found that there was no statistically significant difference
in the perceived stress level among respondents from the different
departments within the National Healthcare Group Polyclinics.
Perceived stress level was reported to be statistically significantly
higher for HCWs who: (a) were Muslims compared to those who
were atheists; (b) made alternative living arrangements compared
to those who did not make such arrangements; (c) were more
affected (directly or indirectly) by the current pandemic; and
(d) reported higher JS. Conversely, perceived stress level was
reported to be lower for HCWs who (a) had more than 17 years
of healthcare working experience compared to those who had less
than two years of experience and (b) reported higher perceived
occupational TPS from the organisation.

Based on a previous study, the baseline PSS level of the
general Singapore population prior to the COVID-19 pandemic
was estimated to be between 16.0 and 17.0.5% Our study showed
that the perceived stress level of HCWs in the various departments
ranged from 17.2 to 20.3. This suggests that the COVID-19
pandemic had a considerable impact on the psychological
stress level of HCWs in the primary care setting. This increase
in stress level may have been contributed by the demands on
HCWs during the COVID-19 pandemic. In addition to ensuring
adequate infection control for patients during face-to-face
consults at the polyclinics, new workflows to manage patients
remotely were also introduced during this time. These included
teleconsultations and medication extensions for patients with
chronic illnesses who were clinically stable and without any
signs or symptoms of COVID-19. Other possible contributors to
increased psychological stress for the HCWs were the frequent
changes in workflows in response to the growing spread of
COVID-19 internationally and, locally, the requirements for rapid
data submission, dealing with logistic challenges and working
in split teams.

In contrast with another study conducted in several tertiary
settings in Singapore between 19 February and 13 March 2020,
which showed that the prevalence of anxiety and stress was
higher among non-medical HCWs than medical personnel,® our

study found that the perceived stress level was similar across the
different job scopes in the primary care setting. This result was also
supported by our finding that there was no statistical difference in
perceived stress level between HCWs who had direct and those
who had no direct contact with patients. These findings suggest
that during a pandemic, demands on primary care services result
in increased psychological stress for all HCWs in primary care,
including operations support staff.

There may be several reasons for the higher perceived stress
reported by Muslim HCWs in this survey. Firstly, it is common
practice for Singaporean Muslims to go on a minor religious
pilgrimage during the March school holidays. However, Muslim
HCWs had to cancel all their overseas leave during this period.
Secondly, on 15 March, the Islamic Religious Council of
Singapore reported that five Singaporeans who tested positive for
COVID-19 had visited ten different local mosques during their
infectious period. These occurrences may have contributed to
increased stress among some Muslim HCWs.

Several HCWs in our study made alternative living
arrangements on their own accord to reduce the chances of
passing the infection to their family members if they contracted
the virus. A small number of HCWs who commute daily between
Singapore and Malaysia were also affected by Malaysia’s
announcement of a two-week lockdown on 18 March. They were
forced to look for an alternative living arrangement in Singapore
or risked not being able to work during the whole lockdown
period. Even though the organisation worked quickly with all
HCWs affected to find and provide alternative living arrangements
as soon as possible, it would not be surprising for these HCWs
to report a higher perceived stress level, as they would not be
able to see their family members and had to adapt to new living
arrangements.

HCWSs who had 17 years of work experience in healthcare
would have experienced SARS in 2003 and H1N1 in 2009.
Interestingly, these more experienced HCWs were more
psychologically prepared to cope with the new pandemic
compared to those who were relatively new to the healthcare
industry. Age was not a confounding factor, as it was accounted
for in the regression analysis. Having previous work experience
as a healthcare worker when SARS and H1NT outbreaks
occurred, and not just the HIN1 pandemic, may reduce rather
than worsen stress.

Shanafelt et al®® described that in dealing with a pandemic
such as COVID-19, HCWs wanted to be heard, protected,
supported, cared for and well-prepared through infection control
training by the organisation, as they are putting themselves at
risk of being infected when they work at the front line. In our
study, HCWs who were confident in the TPS provided by the
organisation reported lower perceived stress levels as compared
to those who were less confident. In general, HCWs who were
in direct contact with patients tended to report higher TPS scores
compared to HCWs with no patient contact. A contributing factor
to this finding may be that during the survey period, HCWs who
had no direct contact with patients were not provided face masks
in order to conserve the supply of face masks for HCWs who were
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in direct contact with patients. This practice was in accordance
with the Ministry of Health’s recommendations when there was
no evidence of community spread of COVID-19 in Singapore.
The recommendation then was to only wear a mask when one
was sick or had active symptoms. This recommendation has since
been reversed by the ministry as of 4 April 2020.%% All HCWs
are now provided with appropriate face masks based on their
risk of exposure.

PSIA was not associated with perceived stress level. This
may have been a result of the efforts by the Ministry of Health,
the Singapore media and the organisations that encouraged
widespread community support to HCWs during the pandemic.
Within NHGP, morale boosters for HCWs included regular
distribution to HCWs of care packs that contained fruit cups,
sanitisers and handwritten thank-you cards by community
members thanking and encouraging HCWs in their ongoing
frontline work.

This study had some limitations. As the survey was
administered via the organisation’s intranet, the survey link
worked only if an electronic device was connected to the
organisation’s Wi-Fi or wired network. The study team chose this
method to ensure that all respondents were genuine employees
of the organisation. However, staff without an organisation email
or easy access to the intranet might not have participated in this
survey. Despite this, an overall response rate of about 70% was
achieved, with good representation of all the departments at the
polyclinics. Moreover, the proportion of women who participated
in the survey was 83.9%, similar to the proportion of the female
gender in our organisation’s workforce. These results supported
the validity of our finding.

The perceived TPS, JS and PSIA scales had not previously been
validated in Singapore. However, the research team piloted these
scales, found good face and content validity, and made some
modifications before proceeding with their utilisation. In terms
of reliability, both the TPS scale (0.94) and the JS scale (0.82) had
a better Cronbach’s alpha compared to Maunder et al’s 0.89 and
0.76, respectively.©” The Cronbach’s alpha for PSIA was 0.58,
indicating that it had poor internal consistency, unlike Maunder
et al’s 0.77.5Y After careful scrutiny, we postulate that the two
perceived stigma questions and the two perceived interpersonal
avoidance questions seemed to belong to two different constructs
and may not be a suitable scale in our local context for future use.

We did not measure other domains of psychological distress
such as depression, anxiety and post-traumatic disorder. We
decided that it was inappropriate to measure known psychiatric
disorders for an anonymous survey and also may not have been
able to reach out to the respondents who were severely distressed.
Contact information for in-house psychological support was
provided for respondents on the last page of our survey.

In conclusion, our study showed that regardless of the scope
of work involved, all HCWs were similarly stressed by the recent
COVID-19 pandemic. Despite the measures put in place by the
organisation to mitigate the negative psychological impact of
COVID-19, some HCWs may be at a higher risk of developing
more stress. The study results suggest that it is important to
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provide adequate infection control training for our HCWs, and
to retain experienced HCWs who can provide helpful advice
and be positive role models for their younger colleagues during
such a trying time. It also underpins the importance of providing
adequate psychological support for the workforce so that the
current stressful experience can be transformed into reserves of
psychological resilience for future disease outbreaks.

As the COVID-19 pandemic is likely going to last for some
time, with the number of infected cases rising to more than 9,000
as of 21 April 2020, the study team will continue to study how the
perceived stress level may change over time as the government
implements further measures to curb the spread of COVID-19. The
results of this and future studies could help to improve the current
system to sustain a healthy and resilient work environment.
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APPENDIX 1

PERCEIVED STRESS SCALE

Never

Almost

Never

Sometimes

Fairly
Often

Very
Often

1. In the last month, how
often have you been upset
because of something that
happened unexpectedly?

0o

(Y

02

03

04

2. In the last month, how
often have you felt that you
were unable to control the
important things in your
life?

0o

(Y

02

03

04

3. In the last month, how
often have you felt nervous

and “stressed” ?

010

(Y

02

03

04

4. In the last month, how
often have you felt
confident about your
ability to handle your
personal problems?

010

(Y

02

03

04

5. In the last month, how
often have you felt that
things were going your
way?

[0

(Y

02

03

04

6. In the last month, how
often have you found that
you could not cope with all
the things that you had to
do?

010

(Y

02

03

04

7. In the last month, how
often have you been able to
control irritations in your
life?

[0

(Y
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03

04

8. In the last month, how
often have you felt that you
were on top of things?

[0

(Y
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9. In the last month, how
often have you been
angered because of things
that were outside of your
control?

[0

(Y
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10. In the last month, how
often have you felt
difficulties were piling up
so high that you could not
overcome them?

[0
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APPENDIX 2

TRAINING, PROTECTION AND SUPPORT

clinic/your supervisor.

Very Very
confident confident
that this that this
is false is true

1. You had adequate training O1 O2 03 04 05

to deal confidently with the

situations that you faced.

2. Infection control 1 O2 03 04 05

procedures were adequately

explained.

3. You received adequate 1 O2 03 04 05

training in infection control

procedures.

4. You were provided with the 1 O2 03 04 05

protective equipment and

procedures that you needed.

5. You had someone to ask 1 02 O3 04 05

when you had problems using

equipment.

6. The clinic where you 1 02 O3 04 05

worked took your well-being

into account when decisions

were made that affected you.

7. Emotional support (e.g. 1 O2 O3 04 05

counselling) at your clinic

was available to those who

needed help.

8. You felt appreciated by the 01 02 O3 04 05
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APPENDIX 3

JOB STRESS AND PERCEIVED STIGMA AND INTERPERSONAL AVOIDANCE

by avoiding colleagues who might be
exposed.

Strongly Strongly
disagree agree
1. There were more conflicts among 1 O2 03 04 05
colleagues at work.
2. You felt more stressed at work. 1 O2 03 04 05
3. You had to do work that you normally 1 02 O3 04 05
don’tdo.
4. You had an increased workload. 1 02 O3 04 05
5. You had to work overtime. 1 O2 03 04 05
6. You thought that people avoided you 1 O2 03 04 05
because of your profession.
7. You thought that people avoided your 1 02 O3 04 05
family members because of your
profession.
8. You coped with the COVID-19 1 O2 O3 04 05
situation by avoiding crowded places.
9. You coped with the COVID-19 situation 1 O2 03 04 005
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