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Abstract.  Hospital personnel (HP) are at greater risk for contracting 
coronavirus disease-2019 (COVID-19).  In this retrospective study, we aimed 
to determine factors significantly associated with contracting COVID-19 
among HP in order to inform efforts to prevent this from occurring.  Factors 
were compared between those who did and did not contract COVID.  Study 
subjects were HP who participated in a COVID-19 screening program at 
a tertiary care pediatric hospital in Bangkok, Thailand during April 2021- 
March 2022.  During the screening program, all participating HP who were 
exposed to someone with COVID-19 or who developed COVID-19, had a 
confirmatory RT-PCR test or rapid antigen test performed and were included 
in the study.  A total of 1,619 subjects were included in the study, 13.7%  
(n = 222) males.  The median (±interquartile range) age of study subjects was 
37 years (30-47 years).  Of the total of 1,619 subjects, 177 (10.9%) developed 
COVID-19, defined as having symptoms and a positive test for COVID-19.  
The factors significantly associated with contracting COVID-19 among 
study subjects were: having an underlying disease (odds ratio (OR) = 1.527, 
95% confidence interval (CI): 1.037-2.248, p = 0.032), working in a frontline 
role other than those of physicians, dentists, nurses and nurse assistants 
(eg, pharmacists, laboratory technicians, and radiologists) (OR = 2.511, 95% 
CI: 1.375-4.585, p=0.003), contracting COVID-19 when the omicron variant 
predominated (OR = 5.050, 95% CI: 3.403-7.493, p<0.001), sharing a sleeping 
space with someone with COVID-19 (OR = 5.046, 95% CI: 1.531-16.638,  
p = 0.008) and using inappropriate personal protective equipment (PPE) 
during exposure (OR = 1.930, 95% CI: 1.061-3.510, p = 0.031).  In summary, 
factors significantly associated with contracting COVID-19 by subjects in 
our study were having an underlying disease, working in a frontline role 
other than being a physician, dentist, nurse or nurse assistant, working 
during the period when the omicron variant predominated, sleeping in 
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INTRODUCTION

The coronavirus disease-2019 
(COVID-19) outbreak began in 2019 
in Wuhan China, and subsequently 
escalated to a worldwide pandemic 
with relatively high morbidity and 
mortality rates (WHO, 2020).

The  firs t  wave  o f  COVID-19 
i n  T h a i l a n d  o c c u r r e d  d u r i n g 
March-May 2020 and COVID-19 has 
been endemic in Thailand since then 
(WHO Thailand, 2022).  The largest 
COVID-19 outbreak in Thai land 
occurred during April 2021-April 
2022 (WHO Thailand, 2022).  This 
outbreak was divided into 2 parts 
based on the viral  variants  that 
p r e d o m i n a t e d .   D u r i n g  A p r i l -
December 2021, the predominant 
variants were the alpha and delta 

va r i a n t s  c o m p r i s i n g  2 , 1 8 9 , 5 6 5 
r e p o r t e d  c a s e s  w i t h  a  0 . 9 8 % 
morta l i ty  ra te  and the  omicron 
v a r i a n t  p r e d o m i n a t e d  d u r i n g 
J a n u a r y - A p r i l  2 0 2 2  c o m p r i s i n g 
2 ,020 ,905  reported cases  with  a 
0.34% mortality rate (Department 
of Disease Control, 2022). 

Hospi ta l  personnel  (HP)  are 
a t  g r e a t e r  r i s k  o f  c o n t r a c t i n g 
C O V I D - 1 9  t h a n  t h e  g e n e r a l 
population (Nguyen  et  al ,  2020).  
S e v e r a l  s t u d i e s  h a v e  r e p o r t e d 
f a c t o r s  s i g n i fi c a n t l y  a s s o c i a t e d 
with contracting COVID-19 among 
H P :  f e m a l e  s e x ,  p e r f o r m i n g 
endotracheal  intubation,  lack of 
appropriate  personal  protect ive 
equipment (PPE) (Dzinamarira  et 
al, 2022), contacts with COVID-19 
infected people in the community 
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Ratchathewi District, Bangkok 10400, Thailand
Tel: +66 (08) 7480 6838       E-mail: sirikutt1818@yahoo.co.th

the same room as someone with COVID-19 and not using appropriate PPE 
when exposed to people with COVID-19.  We conclude, HP at the study 
institution should be educated about these factors.  Further studies are 
needed to determine if educating HP about these factors will reduce their 
risk of contracting COVID-19. 
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( Jacob  et al ,  2021), being a nurse 
and wearing gloves (Al Youha et al, 
2021).  However, there are no data 
regarding factors associated with 
contracting COVID-19 among HP 
working with pediatric patients in 
Thailand. 

I n  t h i s  s t u d y ,  we  a i m e d  t o 
d e t e r m i n e  f a c t o r s  s i g n i fi c a n t l y 
a s s o c i a t e d  w i t h  c o n t r a c t i n g 
COVID-19 among HP at a children’s 
hospital in order to inform efforts to 
prevent this from occurring. 

MATERIALS AND METHODS

Study design and setting

We conducted this retrospective 
study at the Queen Sirikit National 
Institute of Child Health (QSNICH), 
a tertiary care pediatric hospital 
in Bangkok, Thailand.  The data in 
this study were obtained from the 
database of a COVID-19 screening 
program carried out among HP, 
i m p l e m e n t e d  b y  t h e  Q S N I C H 
d u r i n g  A p r i l  2 0 2 1 - M a r c h  2 0 2 2 
(Fig 1).  Three groups of HP were 
screened in this program: 1)  HP 
with COVID-19 infection due to 
risks outside work at QSNICH, 2) 
HP with respiratory tract symptoms 
and 3) HP with COVID-19 exposure 
at QSNICH. 

H P  w e r e  u r g e d  t o  d i s c l o s e 
COVID-19 exposure,  respiratory 
t r a c t  s y m p t o m s  o r  a  d i a g n o s i s 
of COVID-19.   Each of these HP 
were  then  in te rv iewed and  the 
fol lowing information obtained: 
s u b j e c t  n a m e ,  c o n t a c t  n u m b e r , 
demographic data,  subject  work 
position, protection methods used 
during exposure to a  COVID-19 
infected person and specifics about 
t h e  C O V I D - 1 9  i n f e c t e d  p e r s o n .  
After this, COVID-19 testing was 
performed on Days 5-7 and 10-14 
p o s t - e x p o s u r e .   T h e  C O V I D - 1 9 
t e s t i n g  d o n e  wa s  c o m p r i s e d  o f 
e i ther  o f  2  methods :  1 )  reverse 
t ranscr ip tase  po lymerase  cha in 
react ion (RT-PCR) to  detect  the 
severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) and 
2 )  a  SARS-CoV-2  rapid  ant igen 
test  (Bei j ing  Appl ied Biological 
Technologies Co Ltd, Beijing, PR 
China). 

Definitions used in this study

Appropriate PPE was defined 
as follows: 1) when performing a 
non-aerosol-generating procedure 
both the exposed individual and 
the infected individual must wear 
s u r g i c a l  m a s k s .  I f  t h e  i n f e c t e d 
individual did not wear a surgical 
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m a s k ,  t h e  e x p o s e d  i n d i v i d u a l 
must wear an N95 or higher mask 
(Andrejko  et al ,  2022; Riley  et al , 
2 0 2 2 ) ;  2 )  w h e n  p e r f o r m i n g  a n 
aerosol-generating procedure the 
exposed individual must wear an 
N95 or higher mask (Andrejko et 
al, 2022; CDC, 2024).  Inappropriate 
PPE use was considered failing to 
do the above.

Having COVID-19 was defined 
as having symptoms and a positive 
result on a SARS-CoV-2 RT-PCR or 
rapid antigen test.

T h e  t y p e s  o f  e x p o s e d 
environments were classified as: 1) 
having poor ventilation: defined as 
being in an enclosed, small space, 
such as a car, private room, small 
staff dining room or bedrooms; 2) 
having good ventilation: defined 
as being in a large or open space, 
such as an open-air area, a general 
hospital ward, a large conference 
r o o m ,  a  l a r g e  r e s t a u r a n t  o r  a n 
airborne infection isolation rooms 
(AIIR).

The  per iod  when the  a lpha/
delta  variant  predominated was 
April-December 2021 and when the 
omicron variant predominated was 
January-March 2022 (Department of 
Disease Control, 2022).

Statistical analysis 

Frequencies and medians are 
used to summarize demographic 
data, COVID-19 exposure factors 
a n d  t h e  n u m b e r s  o f  C O V I D - 1 9 
cases.  We used univariate analyses 
and Chi-square testing to evaluate 
p o t e n t i a l  a s s o c i a t i o n s  b e t we e n 
selected factors  and contract ion 
of COVID-19.  We used the Mann-
Whitney U test to evaluate potential 
associations between continuous 
data and contraction of  COVID-
19 .   We used mult ip le  logis t i cs 
regression analyses,  odds rat ios 
(OR), and 95% confidence intervals 
( C I )  t o  d e t e r m i n e  s i g n i fi c a n t 
a s s o c i a t i o n s  b e t w e e n  s e l e c t e d 
factors and COVID-19.  A p-value 
<0.05 was considered statistically 
significant.  Statistical calculations 
were conducted using the Statistical 
Package  for  the  Soc ia l  Sc iences 
(SPSS), version 25 (IBM SPSS Inc, 
Chicago, IL).

Ethical approval

This study was approved by the 
research ethics review committee 
of  QSNICH (REC.074/2565)  and 
f o l l o we d  t h e  p r i n c i p l e s  o f  t h e 
D e c l a r a t i o n  o f  H e l s i n k i .   We 
obtained informed consent from 
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all study subjects prior to inclusion 
in this study.

RESULTS

A total of 1,619 subjects were 
included in this study, of whom 
2 2 2  ( 1 3 . 7 % )  w e r e  m a l e s .   T h e 
median (interquartile range) age 
of study subjects was 37 (30.0-47.0) 
years.  1,321 subjects (81.6%) were 
frontline healthcare personnel and 
298 (18.4%) were back-office staff.  
The frontline healthcare personnel 
were divided into two groups: 1) 
close-contact frontline personnel: 
doctors (n =  350, 26.5%), dentists 
(n =  30 ,  2 .3%) ,  nurses  (n =  533 , 
40.3%) and nurse assistants (n = 238, 
18.0%);  and 2) non-close-contact 
frontline personnel: pharmacists (n 
= 61, 4.6%), laboratory staff (n = 33, 
2.5%), radiology staff (n = 5, 0.4%) 
and other roles (n = 71, 5.4%).  Of 
the 1,619 total subjects, 505 (31.2%) 
had underlying medical conditions.  
The underlying medical conditions 
were:  al lergic  diseases (n =  164, 
1 0 . 1 % ) ,  h y p e r t e n s i o n  ( n  =  1 2 2 , 
7 . 5 % ) ,  h y p e r l i p i d e m i a  ( n  =  6 8 , 
4.2%),  diabetes mellitus (n =  63, 
3.9%), pulmonary disease (n = 16, 
1.0%), cardiovascular disease (n = 
6, 1.0%), renal disease (n = 5, 0.3%), 

malignancy (n = 5, 0.3%) and other 
conditions (n = 155, 9.6%) (Table 1).

1,405 subjects (86.8%) reported 
having exposure to someone with 
COVID-19, while 214 participants 
( 1 3 . 2 % )  r e p o r t e d  n o  e x p o s u r e  
(Table 1).

Of the 1,619 total subjects, 177 
(10.9%) had a positive COVID-19 
test :  158  (89 .3%) had a  posi t ive 
RT-PCR test and 19 (10.7%) had a 
positive rapid antigen test (Fig.2).  
Of the 177 subjects who contracted 
C O V I D - 1 9 ,  1 2 6  ( 7 1 . 2 % )  h a d  a 
history of exposure to a person with 
COVID-19.   Sources of  exposure 
included family members/flat mates 
(n = 52, 41.3%), friends/coworkers 
(n = 52, 41.3%) and patients (n = 22, 
17.4%).

Factors significantly associated 
with contracting COVID-19 were: 
h a v i n g  a n  u n d e r l y i n g  m e d i c a l 
condi t ion  (OR =  1 .527 ,  95% CI : 
1 .037-2 .248 ,  p  =  0 . 032 ) ,  be ing  a 
n o n - c l o s e - c o n t a c t  f r o n t l i n e 
personnel  (OR =  2 .511 ,  95% CI : 
1.375-4.585, p = 0.003), contracting 
COVID-19 during omicron variant 
predominance (OR = 5.050, 95% CI: 
3.403-7.493, p<0.001) and having no 
prior history of COVID-19 exposure 
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Table 1

Demographics of study subjects

Demographics Frequency*
n (%)

Sex (N = 1,619)

Male 222 (13.7)

Female 1,397 (86.3)

Age in years, median (IQR) 37 (30.0-47.0)

Underlying disease (N = 1,619)

Yes 505 (31.2)

No 1,114 (68.8)

Position (N = 1,619)

Frontline 1,321 (81.6)

Back office 298 (18.4)

Frontline workers (N = 1,321)

Physicians 350 (26.5)

Dentists 30 (2.3)

Nurses 533 (40.3)

Nurse assistants 238 (18.0)

Pharmacists 61 (4.6)

Laboratory staff 33 (2.5)

Radiology technician 5 (0.4)

Others 71 (5.4)

Ward (N = 1,262)

COVID-19 ward 48 (3.8)

Pediatric ward 698 (55.3)

Surgery ward and others 516 (40.9)
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Table 1 (cont)

Demographics Frequency*
n (%)

History of COVID-19 exposure (N = 1,619)

No 214 (13.2)

Yes 1,405 (86.8)

COVID-19 vaccination (N = 1,619)

Completed 1,309 (80.9)

Partially completed or none 310 (19.1)

History of COVID-19 exposure (N = 1,405)

Age of COVID-19 patient subject exposed to

≥18 years 1,007 (71.7)

<18 years 398 (28.3)

Clinical presentation of COVID-19 patient subject exposed to

Asymptomatic 360 (25.6)

Symptomatic 1,045 (74.4)

Subject relationship with COVID-19 patient 

Family member/roommate 211 (15.0)

Patient/relative 400 (28.5)

Friend/colleague 780 (55.5)

Others 14 (1.0)

Exposure type to COVID-19 patient 

Took care of COVID-19 patient 376 (26.8)

Worked/talked together 721 (51.3)

Eat together 180 (12.8)

Slept in the same room 116 (8.2)

Others 12 (0.9)

Environment 

Poor ventilation 480 (34.2)

Good ventilation 925 (65.8)
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Table 1 (cont)

Demographics Frequency*
n (%)

PPE 

Inappropriate 900 (64.1)

Appropriate 505 (35.9)

*Unless otherwise stated

COVID-19: coronavirus disease 2019; IQR: interquartile range; PPE: personal 
protective equipment

Fig 2 - Participant recruitment

Ag test: antigen test; COVID-19: coronavirus disease 2019; RT-PCR: 
reverse transcriptase polymerase chain reaction
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(OR = 0.304, 95% CI: 0.199-0.466, 
p<0.001) (Table 2). 

W e  f o u n d  n o  s i g n i fi c a n t 
d i ff e r e n c e  i n  t h e  p r o p o r t i o n  o f 
subjects who contracted COVID-19 
between a l l  f ront l ine  personnel 
c o m b i n e d  a n d  b a c k - o ffi c e  s t a ff 
(OR = 0.694, 95% CI: 0.478–1.006, 
p =  0.054).   However, among the 
two groups of frontline personnel, 
n o n - c l o s e - c o n t a c t  f r o n t l i n e 
subjects  were significantly more 
likely to contract COVID-19 than 
subjects who where doctors and 
d e n t i s t s  ( O R  =  2 . 5 1 1 ,  9 5 %  C I : 
1.375–4.585,  p =  0 .003) .   Among 
c lose-contact  f ront l ine  subjects , 
we found no significant difference 
in the proportions of subjects who 
contracted COVID-19 between the 
group of physicians/dentists and 
the group of nurses/nurse assistants 
(OR = 1.435, 95% CI: 0.903–2.282, 
p =  0.126) (Table 2).   In the non-
close-contact frontline group, 25 
subjects contracted COVID-19, of 
whom 19 had a history of exposure 
to someone with COVID-19 and 6 
did not.  Among subjects who had 
a history of exposure to someone 
with COVID-19 and who contracted 
C O V I D - 1 9 ,  8  w e r e  e x p o s e d  t o 

fami ly  members / roommates ,  11 
were exposed to friends/colleagues, 
of whom 5 were exposed by working 
together, 3 by dining together and 
all 11 by sleeping in the same room. 

The COVID-19 infect ion rate 
was significantly higher when the 
o m i c r o n  va r i a n t  p r e d o m i n a t e d 
than when the alpha/delta variants 
predominated (OR = 5.050, 95%CI: 
3.403-7.493, p<0.001).  Interestingly, 
subjects with a history of exposure 
to someone with COVID-19 were 
significantly less likely to contract 
COVID-19 than subjects with no 
exposure history (OR = 0.304, 95% 
CI: 0.199-0.466, p<0.001) (Table 2).

F a c t o r s  n o t  s i g n i fi c a n t l y 
a s s o c i a t e d  w i t h  c o n t r a c t i n g 
COVID-19 were:  subject  gender, 
age, job position, ward assignment 
and complete vaccination status.  We 
also found no significant difference 
in the proportions of subjects who 
c o n t r a c t e d  C O V I D - 1 9  b e t w e e n 
those who worked on a COVID-19 
ward and those who worked on 
a surgical ward (OR = 1.996, 95% 
CI: 0.882-4.514, p = 0.097) or who 
worked on a pediatric ward (OR = 
1.183, 95% CI: 0.805-1.739, p = 0.391) 
(Table 2).
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We found subjects  who slept 
in the same room as someone with 
COVID-19 were significantly more 
likely to contract COVID-19 than 
subjects who cared for COVID-19 
p a t i e n t s  ( O R  =  5 . 0 4 6 ,  9 5 %  C I : 
1.531-16.638, p = 0.008).  However, 
we found no significant difference 
i n  p r o p o r t i o n  o f  s u b j e c t s  w h o 
c o n t r a c t e d  C O V I D - 1 9  b e t w e e n 
t h o s e  w h o  c a r e d  f o r  p a t i e n t s 
w i t h  C O V I D - 1 9  a n d  h a v i n g  a 
conversat ion with someone (OR 
= 1.122;  95% CI:  0.368-3.417,  p = 
0.840 or dining with someone (OR = 
2.068, 95% CI: 0.626-6.831, p = 0.233) 
(Table 2).

S u b j e c t s  w h o  u s e d  P P E 
i m p r o p e r l y ,  we r e  s i g n i fi c a n t l y 
more likely to contract COVID-19 
t h a n  s u b j e c t s  w h o  u s e d  P P E 
appropriately (OR = 1.930, 95% CI: 
1.061-3.510, p = 0.031) (Table 2).

Among sub jec t s  repor t ing  a 
history of exposure to someone with 
COVID-19,  the following factors 
were not significantly associated 
with contracting COVID-19: subject 
age, symptoms of the person with 
C O V I D - 1 9 ,  r e l a t i o n s h i p  w i t h 
the  person  wi th  COVID-19  and 
ventilation in the room (Table 2).

DISCUSSION

I n  o u r  s t u d y ,  h a v i n g  a n 
underlying health condition was 
s i g n i fi c a n t l y  a s s o c i a t e d  w i t h 
contracting COVID-19.  This finding 
is in contrast to studies from Kuwait 
(Al  Youha  e t  a l ,  2021) ,  Thailand 
(Sirijatuphat et al, 2022), India, (Dev 
et al, 2021) and Greece (Galanis et 
al, 2021) which reported finding no 
association between an underlying 
health condition and contracting 
COVID-19.  However, in our study 
allergies were the most common 
u n d e r l y i n g  d i s e a s e  r e p o r t e d .   
A s tudy from China  reported a 
h i g h e r  p r e va l e n c e  o f  a l l e r g i e s 
among COVID-19 patients than in 
the general population (Gao et al, 
2022).  A study from South Korea 
f o u n d  a  s i g n i fi c a n t  a s s o c i a t i o n 
b e t w e e n  b o t h  a l l e r g i c  r h i n i t i s 
and asthma and the occurrence of 
COVID-19 but no such association 
was seen between allergic dermatitis 
and the occurrence of COVID-19 
(Yang et al, 2020).

I n  o u r  s t u d y ,  w e  f o u n d  n o 
s i g n i fi c a n t  d i ff e r e n c e  i n  t h e 
i n c i d e n c e  o f  C O V I D - 1 9  a m o n g 
f r o n t l i n e  p e r s o n n e l  a n d  b a c k -
office personnel, similar to studies 
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from the United States ( Jacob  et 
a l ,  2 0 2 1 ) ,  S p a i n  ( A l g a d o - S e l l é s 
et  al ,  2020) and India (Dev  et  al , 
2021).  However, among frontline 
personnel, physicians, nurses and 
nurse assistants were significantly 
less l ikely to contract COVID-19 
than non-close-contact  frontl ine 
subjects .   Our finding is  s imilar 
to studies from the United States 
(Moscola et al, 2020) and India (Dev 
et al, 2021).  This may be due to the 
extra care taken among subjects 
who were exposed to COVID-19 
patients more frequently and not 
o n l y  we r e  t h e s e  s u b j e c t s  m o r e 
careful at  work, they were more 
likely to be more careful outside 
work as well .   Most of our non-
c lose -contac t  f ront l ine  sub jec t s 
contracted COVID-19 from family 
members  or  f r iends/co l leagues .  
Our  findings  are  s imi lar  to  the 
studies from Thailand (Sirijatuphat 
et al, 2022), Spain (Algado-Sellés et 
al, 2020) and Taiwan (Cheng et al, 
2020) that reported non-healthcare 
staff were more likely to contract 
COVID-19 than frontline personnel 
a n d  n e a r l y  a l l  i n f e c t i o n s  we r e 
contracted due to contact with a 
person with COVID-19 outside the 
hospital. 

In our study, subjects working 
on COVID-19 wards did not have a 
higher incidence of COVID-19 than 
subjects working on non-COVID-19 
wards, similar to studies from the 
United States (Moscola et al, 2020), 
India (Dev  et al,  2021) and Spain 
(Algado-Sellés et al, 2020).  A reason 
for this lack of difference in the 
incidence of  COVID-19 by ward 
type could be that subjects working 
on COVID-19 wards are aware the 
subject had COVID-19 on admission 
so used full PPE.  Using full PPE 
a p p e a r s  t o  h a ve  b e e n  e ff e c t i ve 
in  reduc ing  r i sk  o f  contrac t ing 
COVID-19.

I n  o u r  s t u d y ,  s u b j e c t s  w h o 
slept in the same room as someone 
with COVID-19 were significantly 
more likely to contract COVID-19 
than providing care for COVID-19 
pa t i en ts .   S tudies  f rom Ta iwan 
(Cheng et al, 2020), China (Liu et al, 
2020) and Thailand (Sirijatuphat et 
al, 2022) reported finding subjects 
w e r e  m o r e  l i k e l y  t o  c o n t r a c t 
COVID-19 from family members 
and sleeping partners than in the 
healthcare setting.  Being in a room 
w i t h  s o m e o n e  w i t h  C O V I D - 1 9 
without PPE for long periods, such 
as in a bedroom, can increase the 
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risk of contracting COVID-19 ( Jones 
et al, 2020). 

In our study, subjects without a 
history of exposure to a COVID-19 
patient were more likely to have 
contracted COVID-19 than subject 
w i t h  a  h i s t o r y  o f  e x p o s u r e  t o 
patient with COVID-19, in contrast 
to a previous study from the United 
States ( Jacob et al, 2021).  A study 
from Japan of screening serology 
for COVID-19 found 30% of subjects 
without a known history of exposure 
to  someone with COVID-19 had 
ant ibodies  showing  they  had  a 
p r e v i o u s  C O V I D - 1 9  i n f e c t i o n 
(Arashiro et al, 2022).  Some people 
with COVID-19 are asymptomatic 
(Gao et al, 2021) or have only mild 
symptoms resembling a common 
cold (Guo et al, 2020; Stokes et al, 
2020).  Patients with asymptomatic 
COVID-19 may still be contagious 
( Johansson et al, 2021) and patients 
who later become symptomatic may 
be  contagious  before  symptoms 
begin  (Gregory  and Hal l ,  2024 ; 
Walsh et al, 2020) increasing their 
chances of spreading the virus to 
others. 

In our study, subjects who used 
PPE improperly were significantly 
more likely to contract COVID-19, 

similar to the findings of studies 
from Spain (Algado-Sel lés  e t  a l , 
2020), South Africa (Dzinamarira et 
al, 2022), the United States (Nguyen 
et al, 2020), India (Dev et al, 2021) 
and Thailand (Siri jatuphat  e t  a l , 
2022).  This shows the importance 
of correct PPE use in the prevention 
of  COVID-19  among hea l thcare 
workers.

In  summary,  the  key factors 
associated with COVID-19 among 
hea l thcare  personne l  ident ified 
i n  t h i s  s t u d y  we r e :  h a v i n g  a n 
u n d e r l y i n g  h e a l t h  c o n d i t i o n , 
being frontline personnel except 
for  physic ians ,  dent is ts ,  nurses 
a n d  n u r s e  a s s i s t a n t s ,  s l e e p i n g 
i n  t h e  s a m e  r o o m  a s  s o m e o n e 
w i t h  C O V I D - 1 9 ,  n o t  h a v i n g  a 
history of  exposure to  a  person 
with COVID-19 and improper PPE 
use.  Important findings where no 
associat ion was found were  the 
finding that frontline staff and back-
office staff had the same incidence 
of  COVID-19  and  sub jec t s  who 
worked on COVID-19 wards had 
the same incidence of COVID-19 
as subjects who worked on non-
COVID-19 wards.  Subjects who did 
not perceive a risk for contracting 
COVID-19 due to being in a lower 



141

FACTORS ASSOCIATED WITH COVID-19 AMONG HOSPITAL PERSONNEL

Vol 56  No.1  January  2025

risk position were more likely to 
contrac t  COVID-19  and a  la rge 
proportion of subjects contracted 
COVID-19 from exposures outside 
the hospital.  This suggests efforts 
to prevent contracting COVID-19 
among study subjects should focus 
on lower risk personnel and workers 
should be informed about the risks 
of  contact  outs ide  the  hospi ta l .  
F u r t h e r  s t u d i e s  a r e  n e e d e d  t o 
determine if educating this study 
popula t ion  about  th i s  r i sk  wi l l 
reduce the incidence of contracting 
COVID-19 in the study population.

ACKNOWLEDGEMENTS

We would like to acknowledge 
A s s t  P r o f  D r  S u k h o n t h a  S i r i , 
Faculty of Public Health, Mahidol 
University and Suchada Srisarang, 
Clinical  Research Unit ,  QSNICH 
for statistical analysis consultation, 
Methinee  Sr i sothornwongse  for 
English language correction, and 
all the nurses and nurse assistants, 
Infection Prevention and Control 
Nursing Department, QSNICH for 
data collection.

CONFLICT OF INTEREST 
DISCLOSURE

The authors declare that they 

have no known competing financial 
interests or personal relationships 
t h a t  c o u l d  i n fl u e n c e  t h e  s t u d y 
reported in this paper.

REFERENCES

A l  Yo u h a  S ,  A l o wa i s h  O ,  I b r a h i m 
IK,  et al.  Factors associated with 
SARS-CoV-2  infect ion amongst 
healthcare workers in a COVID-19 
designated hospital. J Infect Public 
Health 2021; 14(9): 1226-32. 

A l g a d o - S e l l é s  N ,  G r a s - Va l e n t í  P , 
Chico-Sánchez P, et al. Frequency, 
a s s o c i a t e d  r i s k  f a c t o r s ,  a n d 
characteristics of COVID-19 among 
healthcare personnel in a Spanish 
Health Department. Am J Prev Med 
2020; 59(6): e221-9. 

Andre jko KL,  Pry JM,  Myers  JF ,  e t 
al .  Effectiveness of face mask or 
respirator  use in  indoor public 
settings for prevention of SARS-
C o V - 2  i n f e c t i o n  -  C a l i f o r n i a , 
February-December 2021. MMWR 
Morb Mortal Wkly Rep 2022;71(6): 
212-6.

Arashiro T, Arima Y, Muraoka H, et al. 
Behavioral factors associated with 
SARS-CoV-2 infection in Japan. 
Influenza Other Respir Viruses 2022; 
16(5): 952-61.

C e n t e r s  f o r  D i s e a s e  C o n t r o l  a n d 
Prevention (CDC). Infection Control 



142

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 56  No.1  January  2025

Guidance: SARS-CoV-2, 2024 [cited 
2024 Nov 01]. Available from: URL: 
https:/ /www.cdc.gov/covid/hcp/
infection-control/index.html 

Cheng HY,  J ian  SW,  Liu  DP,  e t  a l . 
C o n t a c t  t r a c i n g  a s s e s s m e n t  o f 
COVID-19 transmission dynamics 
in  Taiwan and r isk  at  different 
exposure periods before and after 
symptom onset. JAMA Intern Med 
2020; 180(9): 1156-63.

D e p a r t m e n t  o f  D i s e a s e  C o n t r o l . 
COVID-19 weekly situation, 2022 
[ c i t e d  2 0 2 2  A p r  3 0 ] .  Ava i l a b l e 
f r o m :  U R L :  h tt p s : / / d d c . m o p h .
go.th/covid19-dashboard/?dash-
board=scoreboard [in Thai] 

Dev N, Meena RC, Gupta DK, Gupta N, 
Sankar J. Risk factors and frequency 
of  COVID-19 among healthcare 
workers at a tertiary care centre in 
India: a case-control study. Trans 
R Soc Trop Med Hyg 2021; 115(5): 
551-6. 

Dzinamarira T, Nkambule SJ, Hlongwa 
M, et al. Risk factors for COVID-19 
infection among healthcare workers. 
A first report from a living systematic 
review and meta-analysis. Saf Health 
Work 2022; 13(3): 263-8. 

Galanis P, Vraka I, Fragkou D, Bilali 
A, Kaitelidou D. Seroprevalence 
o f  SARS-CoV-2  ant ibodies  and 
associated factors in healthcare 

workers: a systematic review and 
meta-analysis. J Hosp Infect 2021; 
108: 120-34.

Gao YD, Agache I, Akdis M, et al. The 
effect of allergy and asthma as a 
comorbidity on the susceptibility 
and outcomes of COVID-19.  Int 
Immunol 2022; 34(4): 177-88.

Gao Z, Xu Y, Sun C, et al. A systematic 
review of asymptomatic infections 
with COVID-19. J Microbiol Immunol 
Infect 2021; 54(1): 12-6.

G r e g o r y  C O ,  H a l l  A .  C O V I D - 1 9 : 
C D C  Ye l l o w  B o o k  2 0 2 4 ,  2 0 2 4 
[ c i t ed  2024  Aug  12 ] .  Ava i lab le 
f rom:  URL:  https: / /wwwnc.cdc .
g o v / t r a v e l / y e l l o w b o o k / 2 0 2 4 /
i n f e c t i o n s - d i s e a s e s / c o v i d -
1 9 # : ~ : t e x t = Pe o p l e % 2 0 w i t h % 2 0
C O V I D % 2 D 1 9 % 2 0 c a n , f e w % 2 0
days%20of%20symptom%20onset

Guo CX, He L, Yin JY, et al. Epidemiological 
and clinical features of pediatric 
COVID-19. BMC Med 2020; 18(1): 
250. 

Jacob JT, Baker JM, Fridkin SK, et al. 
Risk factors associated with SARS-
CoV-2 seroposit ivity among US 
health care personnel. JAMA Netw 
Open 2021; 4(3): e211283. 

Johansson MA, Quandelacy TM, Kada 
S, et al. SARS-CoV-2 transmission 
from people without COVID-19 
symptoms. JAMA Netw Open 2021; 



143

FACTORS ASSOCIATED WITH COVID-19 AMONG HOSPITAL PERSONNEL

Vol 56  No.1  January  2025

4(1): e2035057.

Jones  NR,  Qureshi  ZU,  Temple  RJ , 
L a r w o o d  J P J ,  G r e e n h a l g h  T , 
Bourouiba L. Two metres or one: 
what is the evidence for physical 
distancing in COVID-19? BMJ 2020; 
370: m3223.

Liu T, Liang W, Zhong H, et al. Risk factors 
associated with COVID-19 infection: 
a retrospective cohort study based 
on contacts tracing. Emerg Microbes 
Infect 2020; 9(1): 1546-53.

Moscola  J ,  Semba jwe  G,  Jarrett  M, 
et  al .  Prevalence of SARS-CoV-2 
antibodies in health care personnel 
in the New York City area. JAMA 
2020; 324(9): 893-5. 

Nguyen LH, Drew DA, Graham MS, et 
al. Risk of COVID-19 among front-
line health-care workers and the 
general community: a prospective 
cohort study. Lancet Public Health 
2020; 5(9): e475-83. 

Riley J, Huntley JM, Miller JA, Slaichert 
ALB, Brown GD. Mask effectiveness 
for preventing secondary cases of 
COVID-19, Johnson County, Iowa, 
USA. Emerg Infect Dis 2022; 28(1): 69-75.

S i r i j a t u p h a t  R ,  L e e l a r a s a m e e  A , 
Horthongkham N. Prevalence and 
factors associated with COVID-19 
a m o n g  h e a l t h c a r e  w o r k e r s  a t 
a university hospital in Thailand. 
Medicine (Baltimore) 2022; 101(38): 

e30837. 

Stokes EK, Zambrano LD, Anderson 
KN, et al. Coronavirus disease 2019 
case surveillance - United States, 
January 22-May 30, 2020. MMWR 
Morb Mortal Wkly Rep 2020; 69(24): 
759-65. 

Walsh KA, Spillane S, Comber L, et al. 
The duration of infectiousness of 
individuals infected with SARS-
CoV-2. J Infect 2020; 81(6): 847-56.

World Health Organization (WHO). 
Novel  coronavirus (2019-nCoV) 
situation report-1 21 January 2020, 
2020 [cited 2024 Feb 29]. Available 
from: URL:  https: / / ir is .who. int/
bitstream/handle/10665/330760/
n C o V s i t r e p 2 1 J a n 2 0 2 0 - e n g .
pdf?sequence=3&isAllowed=y 

World Health Organization Thailand 
(WHO Thailand). WHO Thailand 
Weekly Situation Update No. 238. 
COVID-19 Situation, Thailand 1 
June 2022, 2022 [cited 2024 Nov 
01]. Available from: URL: https://
cdn.who.int/media/docs/default-
source/searo/thailand/2022_06_01_
t h a - s i t r e p - 2 3 8 - c o v i d - 1 9 .
pdf?sfvrsn=c368b818_1 -

Yang JM, Koh HY, Moon SY, et al. Allergic 
disorders  and suscept ib i l i ty  to 
a n d  s e v e r i t y  o f  C O V I D - 1 9 :  a 
nationwide cohort study. J Allergy 
Clin Immunol 2020; 146(4): 790-8.


