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Abstract

Background: COVID-19 posed a significant global health crisis, affecting millions worldwide, with
pregnant women being particularly susceptible to severe illness and mortality. Pregnant individuals
infected with COVID-19 were more likely to require intensive care and invasive ventilation compared to
non-pregnant individuals. This study aimed to investigate the severity of COVID-19 in pregnant and
postpartum women in Thailand and its associated factors.

Methodology: This cross-sectional quantitative study utilized data from the National Pregnant
Women and 6-Week Postpartum Women COVID-19 Infection Report System, Health Promotion Bureau,
Department of Health, from December 1, 2020, to May 31, 2022. The outcome was the level of severity
of COVID-19 infection (no or mild symptoms, and moderate to severe symptoms) among pregnant and
postpartum women. The exposures were participants’ characteristics, including age, nationality, COVID-19
vaccination status, and gestational age when infection was assessed. Multivariable logistic regression was
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used to examine the associations between these characteristics and COVID-19 severity.

Results: The study recruited 12,579 pregnant or postpartum women infected with COVID-19 in
Thailand. Most participants experienced no or mild symptoms (87.0%), while the rest had moderate to
severe symptoms (13%). Pregnant women with higher age (235 years) had the highest likelihood of severe
symptoms (adjusted odds ratio: AOR = 1.79, 95%Cl: 1.44, 2.24), and non-Thai participants had a signifi-
cantly higher likelihood of severe symptoms compared to Thais (AOR = 1.17, 95%Cl: 1.03, 1.34). Pregnant
women who received three doses of the COVID-19 vaccine had the lowest likelihood of severe symptoms
(AOR = 0.16, 95%Cl: 0.10, 0.27). Participants being infected during the third trimester of pregnancy had a
higher likelihood of severe symptoms (AOR = 1.52, 95%Cl: 1.22, 1.90).

Conclusion: This study offers significant insights into the severity of COVID-19 among pregnant and
postpartum women in Thailand. Despite most participants experiencing no or mild symptoms, it was
imperative for the public to implement preventive measures to reduce the risk of severe symptoms and
optimize care for this vulnerable group. Moreover, the study identified the influence of maternal age,
nationality, COVID-19 vaccination status, and timing of infection on COVID-19 severity. The findings revealed
important implications for the implementation of preventive strategies and the optimization of healthcare
services for pregnant women during the COVID-19 pandemic.

Keywords: COVID-19, pregnancy, mother, severity, Thailand
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Background and Rationale
( OVID-19, caused by the SARS-CoV-2 virus,

has become a global public health crisis, af-
fecting millions worldwide.”’ Pregnant women are
particularly vulnerable to severe illness and mor-
tality from COVID-19. During pregnancy, changes in
the maternal immune system and cytokine levels
may elevate the risk of adverse outcomes.*” The
virus can also affect vital systems, including the
respiratory, cardiovascular, and immune systems,
as well as placental function. While maternal
deaths from COVID-19 are relatively rare, pregnant
individuals with COVID-19 have a higher likelihood
of requiring intensive care and invasive ventilation
compared to non-pregnant individuals.*”

From the analysis of 192 studies, the main
symptoms of COVID-19 in pregnancy were fever
(40%) and cough (41%).” Pregnant women with
COVID-19 were less likely to show symptoms
compared to non-pregnant women (odds ratio
and 95% confidence interval; OR = 0.28: 0.13,

0.62). They were also less likely to report fever
(OR = 0.49: 0.38, 0.63)."” Pregnant women had
higher odds of admission to intensive care unit
(OR = 2.13: 1.53, 2.95), invasive ventilation (OR =
2.59: 2.28, 2.94), and maternal death (OR = 2.85:
1.08, 7.52) compared to non-pregnant women of
reproductive age.”

Severe COVID-19 in pregnancy was associated
with increased maternal age, high body mass in-
dex, pre-existing comorbidities (chronic hyperten-
sion, diabetes, pre-eclampsia), and any maternal
comorbidity.”

A study of 2,475 Brazilian pregnant cases of
COVID-19 severe respiratory distress showed that
the postpartum period, age over 35 years, obesity,
diabetes were associated with an increased risk
of adverse outcomes.” Other studies identified
the advanced maternal age were likely linked
to severe illnesses due to age-related immune
system changes and heightened risk of under-

3,7)

lying health conditions,*” while the association
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between gestational age and COVID-19 severity
remained uncertain.®” Existing evidence supports
the protective benefits of COVID-19 vaccination
for pregnant women and their unborn children,
affirming vaccine safety and efficacy in this popu-
lation. "™

Thailand has witnessed a significant loss
from large numbers of COVID-19 confirmed cases
(4,754,784) and deaths (34,418), as of July 29,
2023."? Pregnant women and infants in Thailand,
regardless of nationality, face increased risks of
infection, barriers to maternity services utilization,
and challenges due to control measures."” But
there remains a dearth of information in Thai-
land, especially on the prevalence and severity
of COVID-19, and its related factors in Thailand.

Understanding the severity of COVID-19 in
pregnant women is essential for providing appro-
priate care and implementing effective strategies
to mitigate the impact of the virus on this vulner-
able population. This study aimed to investigate
the prevalence of COVID-19 infection severity in
pregnant and postpartum women in Thailand
and its association with their characteristics. Our
findings would aid in developing targeted strate-
gies to mitigate the risks associated with COVID-19

infection during pregnancy in Thailand.

Methodology

Study design, setting, and participants

This cross-sectional study utilized data from

the National Pregnant Women and 6-Week Post-

partum Women COVID-19 Infection Report System
from public and private hospitals from December
1, 2020, to May 31, 2022, through the Google

Forms of Department of Health.

Tool

The report form of pregnant and 6-week post-
partum women’s COVID-19 infection consists of
(i) personal information, including age and nation-
ality, (i) infection data, including gestational age
or postpartum week at the diagnostic time, and
severity of symptoms, and (i) number of COVID-19
vaccinations. The researchers developed the
pregnant women and 6-week postpartum women
COVID-19 infection report form and conducted
meetings with the maternal and childcare team for
COVID-19-infected women to collect data in the
form. The reporting channel was developed using
Google Forms and tested in a general hospital in
Samut Sakhon province. It was then refined by
the working group for the health care of pregnant
and postpartum women infected with COVID-19,
comprising obstetricians, pediatricians, pediatric
infectious disease specialists, and epidemiologists
(18 individuals), under the National Maternal and

Child Health Board.

Data collection

The researchers prepared a letter of col-
laboration and distributed it to public hospitals
of the Ministry of Public Health, and hospitals in
other sectors including the Bangkok Metropolitan

Administration, Armed Forces, Royal Thai Police,
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universities, and Private Hospital Associations, for
data reporting. The data reporting process to the
hospitals was explained through remote meeting
systems through the Google Form of Department
of Health. The permission to use data from the
Pregnant Women and 6-Week Postpartum Wom-
en Infection Report System was obtained by the
Health Promotion Bureau, Department of Health.
The researchers collected data focusing on the
variables defined and covered by the research
objectives. For this study, we included data from
pregnant and postpartum women who were in-
fected with COVID-19 within 14 days and received
treatment as inpatients (according to the national

guideline at time of data collection).

Participants’ characteristics classification

Participants’ characteristics in the study
included age (in years), nationality, COVID-19
vaccination, gestational age when COVID-19 in-
fection detected, and COVID-19 severity. Age was
classified into three categories (less than 20, 20-34,
and 35 years and over, according to the definition
of teenage and elderly pregnancy). Nationality
was categorized into two categories (Thai and
non-Thai). COVID-19 vaccination was divided into
four categories (no vaccination, 1, 2, and 3 doses).
Gestational age at time of COVID-19 diagnosis was
divided into four groups (less than 14 weeks, 14-
27 weeks, 28-43 weeks, and postpartum period,

according to pregnancy trimester).

Outcome classification

COVID-19 severity was classified into two

categories: (i) no or mild symptoms (presence
of fever, runny nose, cough, nausea, vomiting,
diarrhea, loss of smell, loss of taste, with no lung
inflammation, with normal chest x-ray showing no
signs of pneumonia), and (ii) moderate to severe
(with pneumonia with/without endotracheal intu-
bation, or death); based on the medical practice
guidelines by the Department of Medical Services,
Ministry of Public Health since the beginning of

the pandemic."¥

Data analysis and statistical analysis

A descriptive statistical analysis was conduct-
ed to present the frequencies and percentages of
COVID-19 infection severity, living and deceased
mothers. The associations between participants’
characteristics and their COVID-19 infection sever-
ity were reported as adjusted odds ratios (AORs),
95% confidence interval (95% Cl), with chi-square
test to prove statistically significant associations
(at p-value<0.05). Multivariable logistic regression
was used to examine relationships between
participants’ characteristics and their COVID-19
infection severity. Analyses were conducted with
Stata Statistical Software version 17 (StataCorp LP,
College Station, TX, USA).

Ethics consideration

The Health Promotion Bureau of the Depart-
ment of Health authorized the data access for
research purposes. This study was approved by
the Institutional Review Board of the Department
of Health, Ministry of Public Health, Thailand (No.
564/2565) in October 2022.
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Results

Study participants

The study initially enrolled a total of 14,037
pregnant or postpartum women who were infect-
ed with COVID-19 across the country. Of these,
1,458 participants were excluded due to missing
information on vaccination status and gestational
age. The final sample size for analysis comprised

12,579 participants.

Participant characteristics

The characteristics of the participants are

presented in table 1. Most women aged between
20 and 34 years (73.2%) and were Thai national-
ity (82.6%). Majority of them did not receive the
COVID-19 vaccine (63.3%), followed by those re-
ceived 2 doses (25.2%), 1 dose (7.5%) and 3 doses
(4.0%), respectively. Around half of participants
got infected with COVID-19 at the gestational age
of 28-43 weeks (48.2%), followed by 23.3% at
postpartum, 18.9% at 14-27 weeks, and 9.3% at

< 14 weeks.

The proportion of COVID-19 infection severity

Most participants had no or mild symptom of

Table 1 Characteristics of the overall sample and according to the COVID-19 severity

Participants’ characteristics Overall No or mild Moderate to p-value®
(n=12,579) symptom severe symptom
(n=10,939) (n=1,640)
n % n % n %
Age (year) < 0.001
<20 1,204 9.6 1,081 89.8 123 10.2
20-34 9,208 73.2 8,051 87.4 1,157 12.6
> 35 2,167 17.2 1,807 83.4 360 16.6
Nationality < 0.001
Thai 10,384 82.6 9,108 87.7 1,276 12.3
Non-Thai 2,195 17.4 1,831 83.4 364 16.6
COVID-19 vaccination < 0.001
No 7,964 63.3 6,605 82.9 1,359 17.1
1 dose 936 75 833 89.0 103 11.0
2 doses 3,175 25.2 3,014 94.9 161 5.1
3 doses 504 4.0 487 96.6 17 3.4
Gestational age when COVID-19 < 0.001
infection detected (week)
<14 1,171 9.3 1,072 91.6 99 8.4
14-27 2,383 18.9 2,088 87.6 295 12.4
28-43 6,095 48.5 5,133 84.2 962 15.8
Postpartum 2,930 233 2,646 90.3 284 9.7

° chi-square test

®




Journal of Health Systems Research

Vol. 18 No. 2 April-June 2024

COVID-19 (87.0%), the rest had moderate to severe
symptom (13.0%) (see Table 1). The participants
aged 35 years and above had the highest propor-
tion of COVID-19 moderate to severe symptom
(16.6%, p-value < 0.001). Non-Thai participants
had higher severity than Thai participants (16.6% vs
12.3%, p-value < 0.001). Those who did not receive
any COVID-19 vaccination had the highest severity
(17.1%, p-value < 0.001). Women gestational age
28-43 weeks at time of diagnosis had the highest
moderate to severe symptom (15.8%, p-value
< 0.001).

When differentiating between women who
survived (living mothers, n = 12,512) and who were
dead (n = 67), significant differences were found in
maternal age, COVID-19 vaccination status, and the
gestational age of COVID-19 infection (see Figure
1). A larger proportion of deceased mothers were
elder mothers aged > 35 years (37.3%). More-
over, 95.5% of deceased mothers did not receive
COVID-19 vaccination. A pronounced discrepancy
emerged in the timing of COVID-19 being detected
during pregnancy, with 89.6% of deceased mothers

being detected during the third trimester.

Maternal age*

733

Percentage

57

Nationality

17.4 19.4

Percentage

Living mothers Deceased mothers

m <20 years 20-34 years m>=35years

Living mothers Deceased mothers

mThai = Non-Thai

COVID-19 vaccination*

Percentage

Living mothers Deceased mothers

mNo mldose i 2doses m3doses

Gestational age when infected with
COVID-19*

Living mothers

Percentage

Deceased mothers

m 1st trimester = 2nd trimester

m 3rd trimester m Postpartum

* p-value <0.001

Figure 1 Characteristics of COVID-19 infected mothers by living status (%)
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Association between COVID-19 infection severity
and participants’ characteristics: multivariable

logistic regression

Table 2 presents the results from the mul-
tivariable logistic regression examining the asso-
ciation between COVID-19 infection severity and
participants’ characteristics. Participants of elderly

pregnancy (=35 years) had the highest moderate to

severe symptom (AOR = 1.79, 95%Cl: 1.44, 2.24).
Non-Thai participants had higher severity (AOR =
1.17, 95%Cl: 1.03, 1.34) compared to Thai partici-
pants. Pregnant women who received 3 doses of
COVID-19 vaccine had the lowest severity (AOR =
0.16, 95%Cl: 0.10, 0.27). Participants being infect-
ed at the gestational age at 28-43 weeks had the
highest severity (AOR = 1.52, 95%Cl: 1.22, 1.90).

Table 2 Multivariable logistic regression analyses of the association between the COVID-19 severity and participants’

characteristics
Characteristics COVID-19 moderate to severe symptom*
AOR 95% Cl p-value
Lower Upper
Age (year): ref < 20 Reference
+ 20-34 1.33 1.09 1.63 0.005
e >35 1.79 1.44 2.24 < 0.001
Nationality: ref = Thai Reference
+ Non-Thai 1.17 1.03 1.34 0.020
COVID-19 vaccination: ref = no Reference
+ 1 dose 0.59 0.48 0.77 < 0.001
+ 2 doses 0.26 0.21 0.31 < 0.001
+ 3 doses 0.16 0.10 0.27 < 0.001
Gestational age when COVID-19 infection detected (weeks): ref < 14 | Reference
e 14-27 1.48 1.16 1.89 0.002
» 28-43 1.52 1.22 1.90 < 0.001
* Postpartum 0.79 0.62 1.00 0.060

AOR = adjusted odds ratio, 95% Cl = 95% confidence interval, multivariable logistic regression model adjusted for age, nationality,
COVID-19 vaccination, and gestational age when COVID-19 infection detected.

* outcome 0 = no or mild symptom to severe symptom

®
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Discussion

This is the first study in Thailand that provides
novel insights into the epidemiology and factor
associated with COVID-19 infection severity among
pregnant women in Thailand. The study popula-
tion experienced symptoms similar to those of
non-pregnant individuals, such as fever, cough,
fatigue, diarrhea, shortness of breath, sore throat,
and muscle pain.*” Implementing public health
preventive measures was crucial in reducing the
risk of severe symptoms and optimize care for
this vulnerable group. The potential risk could
be attributed to changes in the maternal immune
system and cytokine levels during pregnancy, po-
tentially leading to adverse outcomes, as the virus
affected various organ systems, including the res-
piratory, cardiovascular, and immune sys’tems.(Z"1>
Close monitoring of pregnant women for severe
COVID-19 cases was essential, given their high risk
of requiring admission to the intensive care unit,
invasive ventilation, and experiencing mortality
compared to non-pregnant individuals.*”

The findings showed significant association
between advanced maternal age and an in-
creased likelihood of experiencing moderate to
severe symptoms of COVID-19 among pregnant
women. Specifically, pregnant individuals aged
35 years or older exhibited the highest proportion
of COVID-19 moderate to severe symptoms. This
finding suggested that advanced maternal age was
a risk factor for severe illness in pregnant individ-
uals with COVID-19 and older pregnant women

might be more susceptible to experiencing severe

symptoms and complications from the virus. Our

3,47
D and

finding is consistent with previous studies,
the global trend indicating that older individuals
faced a higher risk of severe illness and death
from COVID-19, likely attributed to age-related
changes in the immune system and an increased
prevalence of underlying health conditions.**”
The heightened susceptibility of severe illness in
older pregnant women underscores the necessity
for targeted interventions and close monitoring
within this subgroup.

Non-Thai participants had higher moderate
to severe COVID-19 symptoms compared to Thai
participants. This disparity in symptom severity
might be indicative of potential disparities in
health literacy and low socioeconomic status
among non-Thai individuals, specifically those
from Myanmar, Laos, and Cambodia."® Factors
such as limited access to healthcare services,
language barriers, and cultural practices could
contribute to these disparities, leading to unequal
healthcare outcomes for pregnant and postpartum

18-22

women from these communities."”®*” Addressing
these multifaceted factors is crucial to promote
equitable healthcare access and improve health
outcomes for all pregnant and postpartum
women, irrespective of their nationality or ethnic
background.

The study established a significant associa-
tion between vaccination status and the severity
of COVID-19 in pregnant women with a dose-re-
sponse relationship. Pregnant individuals who

did not receive any COVID-19 vaccination had
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the highest proportion of moderate to severe
symptoms while those who received three doses
of vaccine exhibited the lowest likelihood of
experiencing moderate to severe symptoms. Our
finding emphasized the benefits of full vaccina-
tion in reducing COVID-19 severity, aligning with
existing evidences that highlighted the critical role
of COVID-19 vaccination in mitigating the virus’s
impact and protecting pregnant women from
severe illness."*" Despite huge benefits of COVID-19
vaccination, our finding revealed a low COVID-19
vaccination rate (36.7%) among participants. There-
fore, ensuring access to COVID-19 vaccinations for
pregnant women is utmost important."**#*?*

A notable association between gestational
age and COVID-19 severity in pregnant women was
found in the present study. Specifically, pregnant
individuals infected during the third trimester of
gestation showed the highest likelihood of expe-
riencing moderate to severe symptoms. Several
factors might contribute to the association be-
tween advanced gestational age and increased
COVID-19 severity. As pregnancy progresses,
there are significant physiological changes in the
maternal body; the immune system undergoes
modifications to support the developing fetus.
The growing uterus can compress the diaphragm
and reduce lung capacity, leading to decreased
lung function. These changes might make pregnant
women more susceptible to severe respiratory
infections, including COVID-19.

To prevent maternal mortality, considering

factors like maternal age, COVID-19 vaccination

status, and gestational age during infection is
crucial as suggested by the results. Additional
risks, such as maternal obesity and pregestation-
al diabetes, should be acknowledged based on
existing literature.“® Non-Thai nationality and
residing in crowded communities, like Bangkok,
are barriers to healthcare access due to limited
public healthcare resources for these groups. The
low socio-economic status of non-Thai mothers
contributes to this challenge. High COVID-19 prev-
alence in densely populated areas results in full
hospital beds. Private hospitals, dealing with cost
challenges, often reject infected patients. Despite
government support, the Ministry of Public Health
managed this by referring infected individuals
to less congested local hospitals. Policy recom-
mendations involve developing a comprehensive
healthcare network, integrating public and private
sectors, creating outbreak preparedness plans with
a unified command system, and investing in prima-
ry healthcare units in each of 50 Bangkok districts
to ease congestion in higher-level hospitals.
However, several limitations should be ac-
knowledged. Firstly, the study focused on specific
characteristics and factors, omitting potentially
relevant variables such as pre-existing medical
conditions (e.g., pre-eclampsia) and obstetric
complications. Secondly, the variant of COVID-19
virus that played a role in severity of the infected
case was not considered in our analysis due to
limitation of the dataset. Future research should
explore these additional factors contributing

to COVID-19 severity among pregnant women.
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Moreover, the cross-sectional design of the study
restricted the ability to establish causal relation-
ships between the identified factors and COVID-19
severity. Longitudinal studies would be valuable
in further investigating causal associations and
understanding the temporal dynamics of COVID-19

severity within this population.

Conclusion

This study provides substantial insights into
the severity of COVID-19 among pregnant and
postpartum women in Thailand. Despite most
participants experiencing either no symptoms or
mild symptoms, it is imperative for public health
authorities to institute preventive measures to
mitigate the risk of severe symptoms and optimize
healthcare services for this vulnerable population.
Furthermore, the study identifies the influence
of maternal age, nationality, COVID-19 vaccina-
tion status, and timing of COVID-19 infection.
These findings carry crucial implications for the
implementation of targeted preventive strategies
and the optimization of healthcare services for
pregnant women during the COVID-19 pandemic.
Overall, this study advances our understanding
of the epidemiology and impact of COVID-19
on pregnant women, empowering healthcare pro-
viders to develop well-informed strategies for the

management and care of this vulnerable group.

Acknowledgement

The authors would like to express their
gratitude to all health care facilities throughout

Thailand for collecting data and to all participants

and staff involved in the study. We would like
to thank Dr. Suwannachai Wattanayingcharoen-
chai, Director-General, Department of Health,
for his support on this study. We gratefully thank
Associate Professor Chanane Wanapirak from
the Department of Obstetrics and Gynecology,
Chiang Mai University, for his support and advice
throughout the study. We reserve special thanks
to Dr Viroj Tangcharoensathien, Dr Rapeepong
Suphanchaimat, and Ms Jintana Jankhotkaew from
the International Health Policy Program (IHPP) for
their unrelenting academic and statistic support

and advice for the study.

Authors’ contributions

Conceptualization, PT, TT1, WL, BI; formal
analysis, PT, BI, CT, TT2; resources, PT, TT1, WL,
BI; writing—original draft preparation, PT, TT1, WL,
Bl, CT, TT2; writing—review and editing, PT, TT1,
WL, BI, CT, TT2; visualization, PT, Bl, TT2; project
administration, PT, TT1, WL, BI; funding acquisition,
PT, TT1, WL, BI. All authors have read and agreed

to the published version of the manuscript.

Funding

This research was funded by the Department
of Health. However, the researchers conducted
the study independently, and the views and con-
clusions presented in this study are solely those
of the authors and do not necessarily reflect the

views of the funding agency.

Competing interests

The authors declare no conflict of interest.




U1 18 AUV 2 iNYI8U-NRUITN 2567

21SANSIVEUS:UUAISISIUTY

References

1.

10.

11.

World Health Organization. Coronavirus disease (COVID-19).
Geneva: World Health Organization; 2023 [cited 2023 Jul
17]. Available from: https://www.who.int/health-topics/
coronavirusttab=tab 1.

Ntounis T, Prokopakis I, Koutras A, Fasoulakis Z, Pittokopitou
S, Valsamaki A, et al. Pregnancy and COVID-19. J Clin Med.
2022;11(22):6645-58.

Simbar M, Nazarpour S, Sheidaei A. Evaluation of preg-
nancy outcomes in mothers with COVID-19 infection: a
systematic review and meta-analysis. J Obstet Gynaecol.
2023;43(1):2162867-87.

Allotey J, Stallings E, Bonet M, Yap M, Chatterjee S, Kew
T, et al. Clinical manifestations, risk factors, and maternal
and perinatal outcomes of coronavirus disease 2019 in
pregnancy: living systematic review and meta-analysis. BMJ.
2020;370:m3320:1-17.

World Health Organization. Episode #43 - Pregnancy &
COVID-19. Geneva: World Health Organization; 2021 [cited
2023 Jul 17]. Available from: https://www.who.int/emer-
gencies/diseases/novel-coronavirus-2019/media-resources/
science-in-5/episode-43---pregnancy-covid-19.

Menezes MO, Takemoto MLS, Nakamura-Pereira M, Katz L,
Amorim MMR, Salgado HO, et al. Risk factors for adverse
outcomes among pregnant and postpartum women with
acute respiratory distress syndrome due to COVID-19 in
Brazil. Int J Gynaecol Obstet. 2020;151(3):415-23.
Kahankova R, Barnova K, Jaros R, Pavlicek J, Snasel V, Mar-
tinek R. Pregnancy in the time of COVID-19: towards Fetal
monitoring 4.0. BMC Pregnancy Childbirth. 2023;23(1):33-50.
Aydin GA, Unal S, Ozsoy HGT. The effect of gestational
age at the time of diagnosis on adverse pregnancy out-
comes in women with COVID-19. J Obstet Gynaecol Res.
2021;47(12):4232-40.

Leung C, Simoes ESAC, Oliveira EA. Are in-hospital
COVID-19-related mortality and morbidity in pregnancy as-
sociated with gestational age? Ultrasound Obstet Gynecol.
2022;60(2):234-42.

Ma 'Y, Deng J, Liu Q, Du M, Liu M, Liu J. Effectiveness and
safety of COVID-19 vaccine among pregnant women in
real-world studies: a systematic review and meta-analysis.
Vaccines (Basel). 2022;10(2):1-17.

Tormen M, Taliento C, Salvioli S, Piccolotti I, Scutiero G,
Cappadona R, et al. Effectiveness and safety of COVID-19

vaccine in pregnant women: a systematic review with me-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ta-analysis. BJOG. 2023;130(4):348-57.

Worldometer. Coronavirus cases: worldometer. 2023 [cited
2023 Jul 29]. Available from: https://www.worldometers.
info/coronavirus/.

Aye YM, Kim SJ, Suriyawongpaisal W, Hong SA, Chang YS.
Utilization of postnatal care services among Thai women
during the COVID-19 pandemic: results of a web-based
survey. Int J Environ Res Public Health. 2022;19(11):6536-49.
Department of Medical Services. Guidelines for the diagnosis,
management, and prevention of hospital-acquired COVID-19
infections, revised edition, April 18, 2023. Bangkok: HFocus;
2023 [cited 2023 Oct 17]. Available from: https://www.
hfocus.org/sites/default/files/files_upload/aenwthangew-
chptibatilasud.pdf.

Biswas M, Rahaman S, Biswas TK, Haque Z, Ibrahim B. As-
sociation of sex, age, and comorbidities with mortality in
COVID-19 patients: a systematic review and meta-analysis.
Intervirology. 2020:1-12.

Mesas AE, Cavero-Redondo |, Alvarez-Bueno C, Sarria
Cabrera MA, Maffei de Andrade S, Sequi-Dominguez |, et
al. Predictors of in-hospital COVID-19 mortality: a com-
prehensive systematic review and meta-analysis exploring
differences by age, sex and health conditions. PLoS One.
2020;15(11):e0241742:1-23.

Patel U, Malik P, Usman MS, Mehta D, Sharma A, Malik FA,
et al. Age-adjusted risk factors associated with mortality
and mechanical ventilation utilization amongst COVID-19
hospitalizations: a systematic review and meta-analysis. SN
Compr Clin Med. 2020;2(10):1740-9.

Uansri S, Kunpeuk W, Julchoo S, Sinam P, Phaiyarom M,
Suphanchaimat R. Perceived barriers of accessing healthcare
among migrant workers in Thailand during the Coronavirus
Disease 2019 (COVID-19) pandemic: a qualitative study. Int
J Environ Res Public Health. 2023;20(10):1-11.

Gilder ME, Moo P, Hashmi A, Praisaengdet N, Wai K, Piman-
panarak M, et al. “I can’t read and don’t understand”: health
literacy and health messaging about folic acid for neural tube
defect prevention in a migrant population on the Myan-
mar-Thailand border. PLoS One. 2019;14(6):0218138:1-17.
Holumyong C, Ford K, Sajjanand S, Chamratrithirong A. The
access to antenatal and postpartum care services of migrant
workers in the Greater Mekong subregion: the role of accul-
turative stress and social support. J Pregnancy. 2018:1-12.
Phanwichatkul T, Schmied V, Liamputtong P, Burns E. The

perceptions and practices of Thai health professionals




Journal of Health Systems Research

Vol. 18 No. & April-June 2024

providing maternity care for migrant Burmese women: an
ethnographic study. Women Birth. 2022;35(4):e356-e68.

22. Tschirhart N, Jiraporncharoen W, Thongkhamcharoen R,

Yoonut K, Ottersen T, Angkurawaranon C. Including undoc-
umented migrants in universal health coverage: a maternal
health case study from the Thailand-Myanmar border. BMC
Health Serv Res. 2021;21(1):1315:1-9.

23. Azami M, Nasirkandy MP, Esmaeili Gouvarchin Ghaleh H,

24.

Ranjbar R. COVID-19 vaccine acceptance among pregnant
women worldwide: a systematic review and meta-analysis.
PLOS One. 2022;17(9):e0272273:1-19.

Bhattacharya O, Siddiquea BN, Shetty A, Afroz A, Billah
B. COVID-19 vaccine hesitancy among pregnant wom-
en: a systematic review and meta-analysis. BMJ Open.
2022;12(8):e061477:1-6.

®



