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Background: The coronavirus disease 2019 (COVID-19) outbreak impacted healthcare service management worldwide. Thailand
had limited healthcare resources. During the pandemic, several medical supplies were in high demand and expensive. The Thai
government needed to declare a lockdown to reduce the unnecessary use of medical supplies. Antenatal care (ANC) services have
adapted to the outbreak situation. However, information about the potential impact of COVID-19 lockdown on pregnant women and
the reduction of disease exposure risk in this population remains unclear. Thus, this study aimed to assess the percentage of ANC
attendance and factors affecting the scheduled ANC attendance of pregnant women during the first COVID-19 wave lockdown in
Thailand.

Methods: This retrospective cross-sectional study included Thai women who were pregnant between 1 March and 31 May 2020. An
online survey was conducted among pregnant women who had first ever ANC attendance before 1 March 2020. A total of 266
completed responses were returned and analysed. Statistically, the sample size was representative of the population. The predictors of
scheduled ANC attendance during the lockdown were identified through logistic regression analysis.

Results: Overall, 223 (83.8%) pregnant women had scheduled ANC attendance during the lockdown. The predictive factors of ANC
attendance were non-relocation (adjusted odds ratio [AOR] = 2.91, 95% confidence interval [CI]: 1.009-8.381) and access to health
services (AOR = 2.234, 95% CI: 1.125-4.436).

Conclusion: During the lockdown, ANC attendance slightly declined, and the extended duration of each ANC or reduced face-to-face
interactions with healthcare professionals. For pregnant women with non-relocation, healthcare providers must provide opportunities
to contact them directly if they had doubts. The limited number of pregnant women who access health services allowed the clinic to be
less crowded and therefore easy to ANC attendance.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has affected numerous countries worldwide, including Thailand. In
Thailand, the pandemic started on December 2019, when a Chinese woman travelling from China was found to be
infected with the disease. This case was the first to be detected outside the Chinese territory.! Cumulative cases of
COVID-19 have rapidly increased and spread out in many provinces. Currently, the country is on the third COVID-19
wave. By 5 March 2022, the statistics of the Centre for Disease Control reported that COVID-19 had affected 781,379
people.? In this study, data collection began during the early stages of the pandemic (lockdown) wherein the health
service provisions, such as emergency—chronic outpatient services and antenatal care (ANC), were not yet modified to
provide care systematically. In 2019, the total number of Thai pregnant women was around 670,000.> Based on the
statistics from the World Bank, the rate of pregnant women receiving prenatal care tended to increase slightly since 2013
and 2019 with percentages being 98.1 and 98.6, respectively. Thai ANC guidelines recommend pregnant women
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attending ANC before 12 gestational ages. In 2nd to 3rd trimester of gestation, obstetricians should schedule ANC at 20,
26, 30, 34, 36, 38 and 40 weeks.’ Pregnant women will receive the following benefits: ultrasounds, toxoids, medical care
screenings (ABO typing, thalassemia, Down’s syndrome and sexually transmitted disease), vitamin supplements, mental
health and dental care and health education programmes (nutrition, exercise, sexual intercourse, fetal movement counting
and breastfeeding).’

During the lockdown, the government announced that Thai people should stay at home or work from home. COVID-
19 has affected the normal lifestyle of all people. For example, temporary cessation of various business sectors leads to
income loss (ie daily wage, overtime), relocation back to their hometown and travel restriction within and outside the
province.® Regarding the effects on the health service system, the number of outpatient/inpatient department healthcare
service users decreased, and the time for scheduled follow-up/ANC attendance was extended unless they had any urgent
health problems. Some hospitals have changed healthcare services from a face-to-face setting to telemedicine or online
consultation via mobile applications and delivered drugs by post.”* In ANC, pregnant women who sought for ANC visit
for the first time could not walk in and might receive such care late. Meanwhile, the schedule for continued ANC
attendance was extended or postponed further to reduce congestion in the clinic.*” Many routine services, such as
antenatal educational programmes and after-hour clinics, were also cancelled. Moreover, the limited number of health-
care providers who would replace the team infected with COVID-19 might not be relevant to certain healthcare users,
resulting in inconvenient service provision and increased waiting time. High-capacity hospitals also provided web-based
health education for pregnant women for self-study and communication with healthcare providers.” However, the
availability of such services may vary from place to place. Having regular ANC services for pregnant women is essential
because it allows these women and their unborn infants to receive timely health care and be evaluated in terms of risks,
referred to suitable institutions and planned for appropriate health care according to each trimester. An infant who
receives proper gestational care will most likely have good health.®!°

Based on the ANC arrangement mentioned above to prevent COVID-19 outbreak in pregnant women, the restrictions
might affect ANC attendance in other trimesters, consistent with the studies conducted by Dynes et al'' and Luginaah

etal.?

These previous studies reported that ANC and postnatal care attendance declined during the Ebola virus outbreak
because pregnant women generally did not trust the physicians or the healthcare workers, fearing of contracting the Ebola
virus from these healthcare providers as mediators of transmission. During the lockdown period, the people had refrained
from travelling outside their homes or across provinces, except when seeing physicians, buying essential needs, working
for healthcare services and other important tasks. Unfortunately, the health service provisions were limited. Pregnant
women should be monitored closely to screen, diagnose, manage and control the risk factors and to reduce adverse
effects and complications during the delivery and postpartum periods. Hence, this study aimed to assess the percentage of
ANC attendance and factors affecting the scheduled ANC attendance of pregnant women during the COVID-19
lockdown in Thailand between 1 March and 31 May 2020. The results of this study would serve as preliminary data

on readiness management for ANC during emerging disease outbreaks.

Materials and Methods
Study Design and Population

This retrospective cross-sectional study included 266 women living in Thailand who were pregnant between 1 March and
31 May 2020. These women had their first ever ANC attendance before 1 March 2020. During data collection, several
women might already have deliveries, but they ever had ANC attendance during the lockdown. They had learned the
normal ANC process and lockdown also. The researchers publicised the project via internet platforms (Facebook, Line
application) and leaflets by attaching inclusion and exclusion criteria, QR code, and a short URL of an electronic survey
questionnaire. To increase access to the electronic questionnaire, four regions (North, Central, South and North-East)
were randomised to find two healthcare settings per each region. The researchers coordinated with the eight hospital-staff
to introduce themselves, give research information and send out project leaflets to them. The coordinating research staff
recommended the project and distributed the leaflets to pregnant women in every clinic. The target group might live in
beyond eight provinces because the researchers also publicised via internet platform.

732 https: International Journal of Women’s Health 2023:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Chalermpichai et al

Sample Size Determination and Sampling Technique

The sample size was calculated using G*Power. The proportion of ANC was based on previous research studying the
vulnerability of attending ANC in Southern Sudan wherein mother’s literacy was significantly associated with non-use of
ANC (adjusted odds ratio [AOR] = 1.79; 95% confidence interval [CI]: 1.31-2.45, p = 0.001)."* Moreover, the
significance criterion was 0.05 with a power of 80%, and the sample size was at least 266 cases. The inclusion criteria
were as follows: 1) aged 18 years or more, 2) could read and write the Thai language, 3) had communication devices and
could use an online platform, 4) attended the first ANC service in Thailand before 1 March 2020. An exclusion criterion
was pregnant women did not live in Thailand from 1 March to 31 May 2020.

Study Tool
The survey questionnaire was designed using Google Forms, consisting of four parts as follows:

Part 1 Respondents’ personal data including age, education level, marital status, occupation, income, province of
residence, relocation, planned pregnancy, parity, pregnancy-related complications, travel and scheduled ANC attendance
were collected.

Part 2 Knowledge, Attitudes, and Practices (KAP) towards COVID-19 questionnaire, which was developed by
Zhong, Luo, Li, Zhang, Liu, Li and Li'* was used. Experts edited this questionnaire to investigate the equivalence of
meaning between the English and Thai languages. This questionnaire has 14 items. Knowledge about COVID-19 is
composed of three domains: Symptomatic and Symptom (4 items), Disease Transmission (3 items) and Prevention and
Control (5 items). The attitudes towards COVID-19 have 2 items. Each item can be answered with either true, false, or
unknown. A correct answer corresponds to 1 point, and an incorrect/unknown answer is 0 points. The scores range
between 0 and 14 points, with higher scores indicating better knowledge of COVID-19. The Cronbach’s alpha coefficient
of the questionnaire was acceptable both in China (0=0.71)"* and Paraguay (0=0.8)"° In this study, the Kuder—Richardson
20 (KR-20) test score was 0.64, consistent with that in Malaysia (a = 0.65).'¢

Part 3 Access to health services was measured using 22-questions developed by Manowwhan, Yusamran and
Thananowan.'” These questions were based on the conceptual framework of Penchansky and Thomas'® and have
subjective ratings of sufficiency (3 items), convenience (6 items), accessibility (3 items), acceptability (7 items) and
healthcare and ANC use (3 items). Each item is rated on a 4-point Likert scale ranging from 1 (strongly disagree) to 4
(strongly agree). The total scores ranged from 22 to 88; the higher the score, the higher the level of access to health
services. Cronbach’s alpha in this study was 0.86.

Part 4 Social support was measured using the 25-item Personal Resource Questionnaire, which was developed by
Brandt and Weinert'? and translated in Thai by Choowattanapakorn.?’ Each item is rated on a 7-point Likert scale and
has both positive and negative questions. For positive items, the rating scores ranged from 1 (strongly disagree) to 7
(strongly agree), whereas for negative items, the scores ranged from 1 (strongly agree) to 7 (strongly disagree). The total
scores ranged from 25 to 175, with a higher score indicating a higher level of social support. In this study, Cronbach’s
alpha was 0.91.

Study Variables and Operational

Definition

The dependent variable was scheduled ANC attendance. Independent variables included age, education level, intended
pregnancy, family income, relocation, transportation, risk level of the province of residence, KAP towards COVID-19,
access to health services, social support, parity and pregnancy-related complications. Scheduled ANC attendance was
defined as the on-time health check-up of pregnant women and their fetuses every ANC appointment or within a week
before and after the appointed date from 1 March to 31 May 2020. Failure to follow this condition indicated non-ANC
attendance.

Ethical Consideration
The institutional review board of the Faculty of Nursing in Mahidol University reviewed this study and waived the
attainment of written informed consent (Protocol No. IRB-NS2020/37.0610). This study conformed to the Declaration of
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Helsinki. A QR code linked to an electronic survey questionnaire was forwarded to several social network platforms.
Moreover, the dean of the Faculty of Nursing sent official letters to the medical directors, requesting to allow the
coordinating research nurses to distribute leaflets with the QR code. A participant information sheet was attached to the
first page of the electronic questionnaire. Selecting “Agree to participate in the study” and completing the questionnaires
indicated women’s willingness to participate. Participants’ information was kept confidential to maintain anonymity. To
express gratitude, the researchers sent souvenirs to the participants who were willing to leave their addresses.

Data Collection

Data were collected online from 1 December 2020 to 31 March 2021. The participants agreed to participate in the study
that could scan QR code or access via short URL. The researchers attached the participant information sheet to describe
in detail project on the first page of the questionnaire (Google form). If samples disagreed to participate, they could leave
that page suddenly. Each participant completed the questionnaires for approximately 20-30 min. After the participants
submitted their answers, the researchers monitored answer sheets by themselves everyday and deleted participants’
answers beyond the inclusion criteria until completely 266 participants. The researchers screened participants according
to inclusion and exclusion criteria with two important questions from the electronic answer sheet; 1) “When did you
attend the first ANC?” (dd/mm/yy) 2) which provinces did you live in between 1 March and 31 May 2020?

Data Management and Analysis

Data were analysed using descriptive statistics and logistic regression. Descriptive statistics, including frequencies,
percentages, means and standard deviation (SD), were used to describe participants’ demographic data. Before logistic
regression, the data of ordinal and nominal variables (age, education level, intended pregnancy, family income,
relocation, transportation, risk level in the province of residence, parity, pregnancy-related complication and scheduled
ANC attendance) were coded and categorised into two groups. The statistical level of significance was 0.05. Twelve
factors potential influencing scheduled ANC attendance were examined by univariate logistic regression analyses.
Variables with a p-value < 0.05 from the univariate analysis were chosen for the multivariable logistic regression
analysis using the forward selection (likelihood ratio) method. In this analysis, the odds ratio and 95% confidence interval
(95% CI) were estimated to determine the best predictors for scheduled ANC attendance among the participants.

Results

Sociodemographic Characteristics of the Respondents

The sample was composed of 266 pregnant women or postpartum mothers ageing between 18 and 44 years, with a mean
age of 28.01 years (SD = 6.04). One-half of the respondents aged 25-34 years. In terms of educational status,
approximately 29.7% graduated with a bachelor’s degree or higher, and 28.6% completed senior high school. Most of
them were married (91.4%) and had health coverage such as universal coverage, social security scheme and civil servant
medical benefit scheme (90.6%). In addition, more than one-fourth of the mothers were housewives, followed by an
office staff in private companies (21.1%). Additionally, approximately 52% had a family income above 15,000 baht (1
USD = 35 baht) with average income of 27,824.01 baht (SD = 34,687.18), and majority (72.6%) claimed to have
adequate income (Table 1).

Parametric and nonparametric continuous data are presented as mean and SD. The mean age of the ANC attendance
group was slightly higher than that of the non-ANC attendance group (28.2 vs 27.1 years). Two variables, namely, access
to health services and social support, were likely included, and their mean scores were higher in the ANC attendance
group than in the non-ANC attendance group (70.0 vs 66.3 and 133.7 vs 128.9, respectively). The ANC attendance group
also had higher family income (945 vs 835 USD). Meanwhile, the mean KAP-COVID-19 scores were equal between
these two groups (score = 1.2) (Table 2).

ANC During Lockdown

During the COVID-19 lockdown in Thailand, most pregnant women (83.8%) attended their ANC appointment on time,
whereas the remaining 16.1% had no ANC schedule or were late in their ANC appointment for more than a week.
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Table | Sociodemographic Characteristics of Pregnant Women During Lockdown (N = 266)

Variables Category Frequency Percent
Age (x+SD=28.0116.04) 18-24 86 323
25-34 137 51.5
>35 43 16.2
Educational status Uneducated 5 1.9
Elementary 29 10.9
Junior high school 47 17.7
Senior high school 76 28.6
Diploma 30 1.3
Bachelor or higher 79 29.7
Marital status Married or cohabiting 243 91.4
Divorced/Separated/ Widowed 23 8.6
Health coverage Universal coverage (UC) 118 44.4
Social security scheme (SSS) 98 36.8
Civil servant medical benefit scheme (CSMBS) 25 9.4
Cash or no registered UC 25 9.4
Occupation Housewife/Unemployed 74 27.9
Office staff 56 21.1
Employee 29 10.9
Health care worker 26 9.8
Freelance® 23 8.6
Government officer 22 8.3
Businesses owner/Trader 19 7.1
Agriculture 13 4.9
Student 4 1.5
Family income (baht)® <9000 50 18.8
9001-15,000 78 29.3
=15,000 138 51.9
Adequacy of income Adequate income 193 72.6
Inadequate income 73 27.4

Notes: “99% of the sample’s age was within 3 x Standard Deviation. ®For example, beautician, seamstress, and craftsperson. | USD = 35 baht.

Table 2 Mean and Standard Deviation of the Continuous Variables (N = 266)

Variables Antenatal Care

Attendance Non-Attendance

X2 sp® X SD
Age 28.2 6.0 27.1 6.1
Family income 28,358.6 37,004.2 25,051.4 18,559.4
KAP-COVID-19¢ 1.2 1.8 1.2 1.8
Access to health services | 70.0 9.2 66.3 10.4
Social support 133.7 18.4 128.9 229

Abbreviations: *X, Mean or average score; "SD, Standard Deviation; “KAP-COVID-19, Knowledge, Attitudes and Practices

(KAP) towards COVID-19.
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According to the univariate and multivariate logistic regression analyses, both relocation and access to health service

were major predictors of ANC attendance during the lockdown. Univariate logistic regression analyses revealed that the

factors non-relocation and access to health service were significantly associated with ANC attendance. After controlling

for the effect of other variables, the multivariate analysis results also showed that pregnant women who did not relocate
were 2.91 times more likely to attend ANC than those who relocated (AOR = 2.91, 95% CI: 1.01-8.38). In addition,
pregnant women who had higher scores of access to health services were 2.23 times more likely to attend ANC than
those with low scores (AOR = 2.23, 95% CI: 1.12-4.44) (Table 3).

Table 3 Univariate and Multivariate Logistic Regression Analyses of Factors Influencing Pregnant Women’s Antenatal Care Attendance
During the COVID-19 Lockdown in Thailand (N = 266)

Variables Category Antenatal Care COR?® (95% CI) AOR® (95% CI)
Attendance Non-Attendance
(n=223) (n=43)
N (%) N (%)
Age <25 85 (80.19) 21 (19.81) |
>25 138 (86.25) 22 (13.75) 1.55 (0.80-2.99)
Educational level > grade 9 155 (83.78) 30 (16.22) |
< grade 9 68 (83.95) 13 (16.05) 1.01 (0.50-2.06)
Intended pregnancy Yes 133 (83.12) 27 (16.88) |
No 90 (84.91) 16 (15.09) 1.14 (0.58-2.24)
Family income <9000 41 (82.00) 9 (18.00) |
>9000 182 (84.26) 34 (15.74) 1.17 (0.52-2.64)
Re-location Re-location 12 (66.67) 6 (33.33) | |
Non re-location 211 (85.08) 37 (14.92) 2.85* (1.007-8.07) 2.91%* (1.01-8.38)
Transportation Inconvenience 18 (78.26) 5 (21.74) |
Convenience 205 (84.36) 38 (15.64) 1.50 (0.53-4.28)
Risk level of living province | High 109 (79.56) 28 (20.44) |
Low 114 (88.37) 15 (11.63) 1.95 (0.99-3.85)
KAP towards COVID-19 High 113 (81.29) 26 (18.71) |
Low 110 (86.62) 17 (13.38) 1.49 (0.76-2.90)
Access to health services Low 102 (78.46) 28 (21.54) | |
High 121 (88.97) 15 (11.03) 2.21% (1.12-4.37) 2.23% (1.12-4.44)
Social support Low 107 (81.68) 24 (18.32) |
High 116 (85.93) 19 (14.07) 1.37 (0.71-2.64)
Parity Multigravida 110 (82.71) 23 (17.29) |
Primigravida 113 (84.96) 20 (15.04) 1.20 (0.61-2.27)
Pregnancy related No 188 (82.82) 39 (17.18) |
complication Yes 35 (89.74) 4 (10.26) 1.81 (0.61-5.40)

Note: *p<0.05, *Crude odd ratio. "Adjusted odd ratio.

7 3 6 https:

Dove!

International Journal of Women’s Health 2023:15


https://www.dovepress.com
https://www.dovepress.com

Dove Chalermpichai et al

Discussion

During the lockdown period, the statistics of ANC attendance tended to decrease compared with that in the early COVID
pandemic. In 2019, the World Bank reported that 98.6% of Thai pregnant women received ANC.* Therefore, most
mothers (83.8%) attended scheduled ANC during the first wave of the pandemic. In fact, this percentage was higher than
those in Ethiopia (29.3%),’ Kenya (47%),%" Jordan (40.5%)* and the United States.>> ANC appointments were cancelled
or rescheduled for several reasons, both healthcare system and individual issues. For example, the Kenya’s health service
system already did not accept patients because of being too busy or unable to afford care until being closed as a result of
COVID-19.%! In India, the Indian Council for Medical Research guidelines recommend healthcare providers to minimise
ANC appointments at least four times (12, 20, 28 and 36 weeks of gestation), except for complicated pregnancy, to
reduce the risk of COVID-19 exposure.”* In the individual aspect, the overwhelming COVID-19 mortality rates had
affected people’s attitudes towards COVID-19, which is the most formidable disease to date.*> Pregnant women were
scared to contract COVID-19 when going to a hospital or health facility. In addition, the COVID-19 pandemic resulted in
face mask shortage and curfew implementation, which were both barriers to ANC attendance.?'® In the first COVID-19
wave in Thailand, the rate of COVID-19 infection was relatively low (200 COVID-19 cases per day nationwide or 3081
cumulative COVID-19 cases until 31 May 2020).?” The percentage of ANC attendance in pregnant women was rather
high, although the government announced a lockdown to limit the spread of infection and to prevent health care system
collapse. During this time, the demand for medical products, especially personal protective equipment (PPE), dramati-
cally increased, while the supply chain was disrupted worldwide.”® Meanwhile, the government and the Ministry of
Public Health planned to provide adequately PPE (masks, gowns and gloves), inpatient beds, drugs and working plans for
a limited health workforce.”” These transitions also affected the maternal-child healthcare service system. In the health
service management at the clinic or hospital level, obstetric physicians or midwives assessed each pregnant woman to
tailor the appropriate schedule for low- and high-risk ANC attendance. Several health education programmes, such as
those about nutrition, exercise or physical activity and breastfeeding, took place through telehealth service or an online
mode during ANC attendance. Each pregnant woman accessed other video clips via the QR code to learn by themselves
at home, consistent with the studies conducted in Jordan®* and the US.** However, some new pregnant Thai women
experienced difficulties in commencing the ANC system because many clinics were limiting the number of new ANC
attendees each day, especially private or after-hour clinics. Similarly, pregnant women in Kenya had higher odds of
delayed ANC initiation. Most of them initiated ANC already in the second trimester.”' In addition, some scheduled ANC
appointments from after-hour clinics were cancelled, and pregnant women had to contact the clinic by themselves.
However, they did not know “How to start”?; Consequently, they did not attend ANC until delivery. Therefore, these
pregnant women did not receive the quantity and completeness of ANC services that they deserved.® In East Africa,
maternal health workers reported low numbers of women attending maternal health clinics, and more women went to the
hospital late without sufficient ANC.?" The responses to the pandemic greatly varied, although all have led to a maternity
service provision being adapted to the individuals’ circumstances and the country’s concern.

Factors related to ANC attendance of pregnant women during the COVID-19 pandemic were non-relocation and
access to health services. Those who did not relocate were 2.91 times more likely to have ANC attendance based on the
scheduled appointment than those who relocated. In this study, pregnant women had domiciles in rural provinces, but
they also had permanent residences in the area where the ANC clinic was located. Given that they did not return to their
homeland during the lockdown, they could still travel back and forth for ANC attendance by means of private vehicles of
husbands or relatives; travelling by public transportation was suspended during this time. These results are in line with
those in Indonesia®® and Ethiopia.**> However, some women were more likely to return to their domiciles prior to the
formal lockdown announcement of the government. Moreover, some pregnant women and their partners who worked as
labourers in construction areas or industrial plants had experienced a change in employment status or dismissal. During
the first nationwide lockdown, they needed to relocate back to their domiciles, where the cost of living is low, to reduce
financial hardship.’® Nonetheless, these pregnant women still returned to the same hospital for their scheduled ANC
attendance.
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Regarding access to health services, pregnant women with high accessibility scores were 2.23 times more likely to
attend ANC than those with low accessibility scores. During Thailand’s first COVID-19 wave, effective screening led to
the spread of infection in a limited area; thus, the supply and demand of maternity care provisions, such as vitamins,
supplements, medicines, essential equipment and out- and inpatient utilisation, were not affected. Most health facilities
could provide maternity care similar to the pre-pandemic period. Only limited medical personnel or equipment had been
allocated to prepare the healthcare system for people infected with COVID-19. In terms of the cost of care, Thai pregnant
women received reimbursement from universal health coverage or social security welfare for ANC attendance.
Moreover, although some pregnant women lived outside the city or country, they still had access to ANC by taking
cheap suburban public train services or private transportation with relatives’ or partner’s support. Thus, they still received
convenient services. Conversely, in Ireland, pregnant women were dissatisfied with maternity service modifications,
which were necessary to reduce the risk of viral transmission. One of the modifications was the limited face-to-face
interactions with healthcare professionals, thereby having fewer ANC appointments. In addition, pregnant women were
dissatisfied with the waiting time during antenatal visits.'” In India, public transport was shut down. Hence, pregnant
women had to take ambulances that were used to transport COVID-positive patients. These women were afraid of being
exposed to the coronavirus when attending ANC.?> Some pregnant women could not also attend any ANC check-ups
because of the lack of available physicians. Additionally, some could not access routine ANC because many health
workers did not have enough time and vitamins or supplements were insufficient.”’

Conclusion and Recommendation

Non-relocation and access to health services influenced ANC attendance during the first wave of COVID-19.
Considering the exponential increase of COVID-19 cases and the likelihood of insufficiency in medical resources, the
Thai government launched an early lockdown policy to prevent the further spread of viral transmission. Non-relocation
reduced the risk of exposure to COVID-19. In addition, pregnant women were naturally afraid of travelling long
distances because they were concerned that their fetuses might be affected. Hence, they often chose to live near the
hospital or in areas where they could easily travel to the hospital, thereby easy to utilise ANC. Access to health services
was rather flexible. Pregnant women were given priority to access health care whenever they had abnormal symptoms.
Health coverage of several pregnant women was also reimbursed. In addition, digital health education was used to
increase self-care, and telehealth was used to monitor their pregnancy status. However, using digital health programme
limits pregnant women’s face-to-face interactions with healthcare professionals. Pregnant women’s cognition or experi-
ence of self-learning during pregnancy should also be assessed because they might not understand some contents in
health education media. If they have questions, providing channels for direct contact with the healthcare professionals is
essential. Moreover, data reflection of pregnant women will be useful for learning and developing practical guidelines for
caring whenever a new outbreak or an emerging disease arises.

Modified ANC services offered by clinics or hospitals as a response to the COVID-19 pandemic might be a small
component of the healthcare system, but it helped Thailand occupy the fifth position of the Global Health Security index
ranking. Thailand is the only non-high-income country that was able to keep such a position among the top 10
countries.**

Limitations
This study conducted an online survey; therefore, some women might have limited access to the survey questionnaires.
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