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Prof Ishag Adam is a full Professor at Unaizah Medical
College, Qassim University in the Kingdom of Saudi
Arabia.
Professor Ishag is a holder of MD in Obstetrics and
Gynaecology as well as PhD in Public Health, Division of
Epidemiology and Biostatistics. Ishag's areas of
interest, where he published extensively, included
maternal and perinatal epidemiology.
Professor Ishag has been author or co-author on over

375 articles and 6 chapters that have appeared in peer-reviewed journals. He
spent most of his carrier investigating communicable diseases during pregnancy,
anemia, preeclampsia and he is known in the safety of artemisinins during
pregnancy.  Prof Ishag and his collaborators succeeded to move Praziquantel
during pregnancy from unsafe zoon (X) to be safely used during pregnancy as per
WHO guidelines.
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Dr. Amir Aviram graduated medical school in the
Sackler Faculty of Medicine, Tel-Aviv University, Tel-
Aviv, Israel. He finished is post-graduate training in
Obstetrics and Gynecology in Israel, followed by
Maternal-Fetal Medicine Fellowship program at the
University of Toronto. He currently holds an academic
position as an Associate Professor at the Faculty of
Medicine, University of Toronto, and practices as a staff
physician at the Division of Maternal-Fetal Medicine at
Sunnybrook Health Sciences Centre, Toronto, ON,
Canada.
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Paolo Ivo Cavoretto MD PhD is a senior consultant in
Obstetrics and Gynaecology at IRCCS San Raffaele
Hospital, Milan, Italy and Senior Board Member of BMC
Pregnancy and Childbirth. He is also active member of
the Editorial Board of Ultrasound in Obstetrics and
Gynaecology (ISUOG), Associate Editor for Archives of
Gynecology and Obstetrics and past Advisory Member
for ISUOG. Dr Cavoretto is a member of the International
Fetoscopy Working Group and Coordinator of the First
Trimester Committee of Italian Society of Obstetrics and

Gynaecology (SIEOG).  He is involved at editorial level or as a reviewer with other
international Journals as well as in several national and international multicenter
scientific projects.
He attended extensive sub-speciality training as a research fellow in King s̓ College
Hospital (London, UK). He achieved the Fetal Medicine Foundation (FMF) Diploma
in Fetal Medicine and the Italian Scientific Qualification of Associate Professor in
Obstetrics-Gynaecology. Dr Cavoretto has commitment in clinical activity,
teaching and clinical research with a broad range of interests within the obstetric
field (fetal-maternal medicine and prenatal diagnosis with a focus on ultrasound;
fetal echocardiography and congenital heart defects; high-risk obstetrics
including fetal monitoring in labour as well as obstetric procedures and fetal
surgery for spina bifida). Since the year 2006 he serves as ultrasound trainer for
the FMF.

Christian Göbl - Medical University of Vienna, Austria

Christian Göbl is associate professor and senior
consultant at the Department of Obstetrics and
Gynaecology, Medical University of Vienna. He
graduated in Human Medicine in 2008 and holds a
Ph.D. degree in Endocrinology and Metabolism as well
as a M.Sc. degree in Medical Biometry and Biostatistics.
He is the head of the metabolic research group with
strong research focus in gestational diabetes mellitus,



obesity as well as pregnancy in women after bariatric surgery. Another research
activity is in the assessment of novel methods to describe the major components
of glucose metabolism. He joined BMC pregnancy and Childbirth in 2017 and is a
Senior Board Member since 2020.

Vishnu Khanal - Nepal Development Society, Nepal

Dr. Vishnu Khanal is a public health researcher in
Menzies School of Health Research, Australia. He has
completed his PhD (public health) from Curtin
University, Western Australia. Prior to PhD, he has
completed Maser of Public Health (Applied
Epidemiology and Biostatistics with distinction), Master
of Sociology and Anthropology and Bachelor of Public
Health. In his current research, he is working towards
increasing access to Comprehensive Primary Health

Care using digital technologies among Indigenous Australians living in remote and
very remote communities. He has significant experience in maternal and child
health, primary health care, breastfeeding, international health and nutrition from
his previous work with UNICEF, CARE International, and the Ministry of Health and
Population Nepal. Vishnu s̓ areas of interest, which he has published extensively,
include inequity in the access and utilisation of health services, global health, and
maternal and child health.

In addition to his role at Menzies School of Health Research, Vishnu is a founding
member of the Nepal Development Society which is one of the leading research
organizations in non-communicable disease prevention in Nepal. He joined BMC
Pregnancy and Childbirth in 2014 as an Associate Editor and has been
contributing since then.
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Ashraf Nabhan is a Professor of Obstetrics and
Gynecology at Ain Shams University, Egypt. He is a
consultant of Obstetrics and Gynecology at the
University Hospitals. His university hospital is one of the
largest maternity hospitals in the Middle East and Africa
with more than 16,500 births per annum. Nabhan's
areas of interest, where he published extensively,
include high risk pregnancy and operative obstetrics.
He is a world expert in synthesized evidence and in

developing evidence-based clinical practice guidelines. Among many credentials,
He is the founder and director of Egyptian Center of Evidence Based Medicine
(ECEBM), renowned as a national and regional center of excellence in Evidence
Based Healthcare. His center is a member of Global Evidence Synthesis Initiative
(GESI) network and The Partnership for Reproductive, Maternal, Newborn, Child &
Adolescent Health (PMNCH). His center produces and disseminates systematic
reviews of research evidence in health care, supports policy making and guideline
development and provides training to strengthen research capacity and provides
peer mentoring in evidence synthesis and guideline development.

Hora Soltani - Sheffield Hallam University, UK

Professor Hora Soltani holds the Chair of Maternal and
Infant Health in Sheffield Hallam University. She is a
Senior Board Member for BMC Pregnancy & Childbirth,
Co-Chair of the International Confederation of Midwives
- Research Standing Committee (ICM-RSC) with a
history of working as an advisor for the World Health
Organization on several guideline developments, and as
a member of Human Reproduction Programme Alliance
for Research capacity Strengthening and Steering

Committee. Through her 20 year research experience, she has led interdisciplinary
projects in collaboration with a wide range of disciplines from "Design and
Technology,  Psychology and Nutrition Sciences" whilst retaining a thematic
integrity with the core aim of enhancing care standards and reducing health



inequalities for mothers and their babies. Using both qualitative and quantitative
approaches, her main areas of research include postpartum haemorrhage, weight
and physical activity during pregnancy and maternity care models particularly for
vulnerable groups of women (e.g. those with obesity, of young age or from ethnic
minorities).

Valerie Smith - University of Dublin, Trinity College Dublin, Ireland

Prof Valerie Smith is a Professor in Midwifery at the
School of Nursing and Midwifery, Trinity College Dublin.
Valerie s̓ research interests extend to all areas of
maternity care, with specific topic expertise in the areas
of assessing fetal wellbeing (fetal heart rate monitoring
and fetal movements), preterm birth, caesarean
section, and intrapartum care. Valerie has extensive
methodological expertise in systematic reviews,
randomised and non-randomised trials, survey
research, and qualitative research methods. Valerie has

been author or co-author on ~130 peer reviewed publications, including three
book chapters and two co-authored textbooks. Valerie has contributed to national
and international (World Health Organisation) guidelines, is a member of the
Steering Committee of Evidence Synthesis Ireland and was a member of a
previous EU COST Action (ISO907) Childbirth Cultures, Concerns and
Consequences, Creating a Dynamic EU Framework for Optimal Maternity Care.

Jos van Roosmalen - Athena Institute VU University Amsterdam and

Department of Obstetrics, Leiden University Medical Center, Leiden, the
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Joint effect of maternal pre-pregnancy body mass index and folic acid
supplements on gestational diabetes mellitus risk: a prospective cohort study

The joint effect of folic acid (FA) supplements and maternal pre-pregnancy body

mass index (BMI) on gestational diabetes mellitus (GDM) has not been fully

addressed. This study aimed to examine the joint effec...

Minyu Li, Lijiang Wang, Zhanhui Du, Qianqian Shen, Lu Jiang, Lun Sui, Nan Zhang,

Hong Wang and Guoju Li
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Full Text PDF

Lifestyle and the hypertensive disorders of pregnancy in nulliparous women in
the United States: a secondary data analysis of the nuMom2b

Hypertensive disorders of pregnancy are a leading cause of maternal and fetal

morbidity and mortality and a significant risk factor for future cardiovascular

disease development in women. This study aimed to e...
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Brief and long co-incubation of sperm and oocytes for in vitro fertilization: a
meta-analysis of randomized controlled trials

There is still no consensus on the optimal time of oocyte–sperm co-incubation

during in vitro fertilization and embryo transfer (IVF-ET). The aim of this meta-

analysis was to compare the effects of brief (1-6 ...

Yiyue Fan, Zeyu Wu, Fang Peng, Hongyao Peng, Xin Liang and Shaomi Zhu

BMC Pregnancy and Childbirth 2023 23:200

Research Published on: 23 March 2023

Full Text PDF

Histological endometrial dating: a reliable tool for personalized frozen-thawed
embryo transfer in patients with repeated implantation failure in natural cycles

To evaluate the clinical availability and stability of histological endometrial dating

as a tool for personalized frozen-thawed embryo transfer (pFET) in patients with

repeated implantation failure (RIF) in na...

Yuan Li, Quan Wen, Jing Hu, Jingnan Liao, Xiangxiu Fan, Huijun Chen, Qi Zhao,

Guang-Xiu Lu, Ge Lin and Fei Gong
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Acceptability and user experiences of a patient-held smart card for antenatal
services in Nigeria: a qualitative study

Poor maternal, newborn and child health outcomes remain a major public health

challenge in Nigeria. Mobile health (mHealth) interventions such as patient-held

smart cards have been proposed as effective soluti...

Ijeoma Uchenna Itanyi, Juliet Iwelunmor, John Olajide Olawepo, Semiu Gbadamosi,

Alexandra Ezeonu, Adaeze Okoli, Amaka Grace Ogidi, Donaldson Conserve, Byron
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Women’s experiences of trauma, the psychosocial impact and health service
needs during the perinatal period

Traumatic events are associated with psychological and physical health problems

for women in the perinatal period (i.e., pregnancy-12-months after childbirth).

Despite the negative impact of trauma on perinata...
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The feasibility and acceptability of Project POWER: a mindfulness-infused,
cognitive-behavioral group intervention to address mental and sexual health
needs of young pregnant women in Liberia

Following 14 years of civil war in Liberia, war exposure, gender-based violence,

and extreme poverty have been identified as key challenges affecting the mental

and sexual health of young pregnant women and th...

Tamora A. Callands, Kandyce Hylick, Alethea Desrosiers, Shantesica M. Gilliam,

Erica N. Taylor, Josalin J. Hunter and Nathan B. Hansen
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Full Text PDF

Lessons from digital technology-enabled health interventions implemented
during the coronavirus pandemic to improve maternal and birth outcomes: a
global scoping review

Timely access to essential obstetric and gynecologic healthcare is an effective

method for improving maternal and neonatal outcomes; however, the COVID-19

pandemic impacted pregnancy care globally. In this glo...

Imelda K. Moise, Nicole Ivanova, Cyril Wilson, Sigmond Wilson, Hikabasa Halwindi

and Vera M. Spika
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Using household survey data to explore the effects of the domiciliary
environment on weight at birth: a multilevel mixed-effects analysis of the 2016
Ethiopian Demographic Health Survey

Low birth weight (LBW) is associated with infant mortality and postpartum health

complications. In previous studies, overall LBW has been found to be significantly

associated with several sociodemographic fact...

Aiggan Tamene, Aklilu Habte, Mihretu Tagesse, Zablon Wale Sewalem and Abel

Afework
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Full Text PDF

Trophoblast retrieval from the cervical canal to predict abnormal pregnancy
early in gestation: a pilot study

The current detection of fetal chromosomal abnormalities by non-invasive prenatal

testing (NIPT) mainly relies on the cell free DNA(cfDNA) in the maternal blood.

However, a gestational age of less than 12 week...
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Non-adherence to WHO’s recommended 8-contact model: geospatial analysis of
the 2017 Maternal Health Survey

Evidence shows that most women in Ghana do not meet the minimum 8-contact

model for antenatal care as recommended by WHO with only 31.2%-41.9% of them

meeting the recommendation. To the best of our knowledge, ...

Kwamena Sekyi Dickson, Ebenezer N. K. Boateng, Kenneth Setorwu Adde, Edward

Kwabena Ameyaw and Michelle L. Munro-Kramer
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Full Text PDF

Self-management, care needs and clinical management of primiparous mothers
during early labour – a qualitative content analysis

Childbearing women face the problem of managing spontaneous onset of labour

without professional support. It is their responsibility to diagnose and react to early

labour and subsequently recognise the right t...

Antonia N. Mueller and Susanne Grylka-Baeschlin
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Analysis of the clinical outcomes of microbial contamination caused by
environmental contamination of the embryology laboratory during IVF-ET
treatment cycles

Bacterial contamination may cause loss of or damage to cultured oocytes or

embryos, resulting in the lack of transplantable embryos during IVF embryo

culture. However, there are few reports about IVF embryo co...

Tingting Zheng, Qinhua Li, Ningjing Chen, Peiyao Du and Hong Ye
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Full Text PDF

A novel clinical prediction model of severity based on red cell distribution width,
neutrophil-lymphocyte ratio and intra-abdominal pressure in acute pancreatitis
in pregnancy

Acute pancreatitis in pregnancy (APIP) with a high risk of death is extremely

harmful to mother and fetus. There are few models specifically designed to assess

the severity of APIP. Our study aimed to establis...

Wenyan Liao, Guangwei Tao, Guodong Chen, Jun He, Chunfen Yang, Xiaohua Lei,

Shuo Qi, Jiafeng Hou, Yi Xie, Can Feng, Xinmiao Jiang, Xin Deng and Chengming

Ding
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Effects of maternal pre-pregnancy body mass index and gestational weight gain
on antenatal mental disorders in China: a prospective study

Maternal obesity is the most common medical condition among women of

reproductive age worldwide. The pre-pregnancy body mass index and gestational

weight gain have been suggested to be associated with maternal...

Xuan Zhou, Lin Rao, Dongjian Yang, Tong Wang, Hong Li and Zhiwei Liu
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Full Text PDF

The experience of pregnant women in contexts of vulnerability of prenatal
primary nursing care: a descriptive interpretative qualitative study

Prenatal primary nursing care contributes to improving the health outcomes of

mothers and unborn babies. Some pregnant women in contexts of vulnerability

experience prenatal nursing care in a positive way, whi...

Émilie Hudon, Maud-Christine Chouinard, Édith Ellefsen, Jérémie Beaudin and
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A new continuous glucose monitor for the diagnosis of gestational diabetes
mellitus: a pilot study

Gestational Diabetes Mellitus (GDM) incidence and adverse outcomes have

increased globally. The validity of the oral glucose tolerance test (OGTT) for GDM

diagnosis has long been questioned, with no suitable s...

Daria Di Filippo, Amanda Henry, Chloe Bell, Sarah Haynes, Melissa Han Yiin Chang,

Justine Darling and Alec Welsh
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Full Text PDF

Determinants of health facility delivery among young mothers aged 15 –
24 years in Nigeria: a multilevel analysis of the 2018 Nigeria demographic and
health survey

Young mothers aged 15 to 24 years are particularly at higher risk of adverse health

outcomes during childbirth. Delivery in health facilities by skilled birth attendants

can help reduce this risk and lower mat...

Tope Olubodun, Semiu Adebayo Rahman, Oluwakemi Ololade Odukoya, Ifeoma P.

Okafor and Mobolanle Rasheedat Balogun
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Self-management system for postpartum women with hypertension disorders:
an eHealth application intervention study

Hypertension disorders are relatively common in pregnant women and often

persist in the postpartum period. Few studies are available regarding the self-

management of postpartum hypertension via the eHealth sys...

Chung-Wei Chang, Yi-Jing Tsai, Yu-Yun Hsu and Ting-Wei Hou
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Patient perspectives on noninvasive prenatal testing among black women in the
United States: a scoping review

Advances in reproductive health technologies such as noninvasive prenatal testing

(NIPT) are changing the landscape of prenatal care and maternal health. NIPT,

made clinically available in the United States (U...

Shameka P. Thomas, Madison A. Keller, Tiara Ranson and Rachele E. Willard
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Comparison of the incidence of fetal prolonged deceleration after induction of
labor analgesia between dural puncture epidural and combined spinal epidural
technique: a pilot study

Abnormal cardiotocogram (CTG) tracing may appear after induction of neuraxial

labor analgesia. Non-reassuring fetal status (NRFS) indicated by severely

abnormal tracings, such as prolonged deceleration (PD) or...

Shoko Okahara, Rie Inoue, Yumi Katakura, Hitomi Nagao, Saori Yamamoto, Shuko

Nojiri, Jun Takeda, Atsuo Itakura and Hiroyuki Sumikura

BMC Pregnancy and Childbirth 2023 23:182
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Full Text PDF

A simulation and experiential learning intervention for labor and delivery
providers to address HIV stigma during childbirth in Tanzania: study protocol for
the evaluation of the MAMA intervention

The experience of HIV stigma during intrapartum care can impact women s̓ trust in

the health care system and undermine their long-term commitment to HIV care

engagement. Delivery of respectful maternity care (R...

Melissa H. Watt, Linda M. Minja, Mariam Barabara, Pendo Mlay, Maya J. Stephens,
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Closed-loop insulin delivery in pregnant women with type 1 diabetes (CRISTAL):
a multicentre randomized controlled trial – study protocol

Despite increasing use of continuous glucose monitoring (CGM) and continuous

subcutaneous insulin infusion (CSII, insulin pumps) in type 1 diabetes (T1D) in

pregnancy, achieving recommended pregnancy glycaemic...

Kaat Beunen, Nancy Van Wilder, Dominique Ballaux, Gerd Vanhaverbeke, Youri

Taes, Xavier-Philippe Aers, Frank Nobels, Joke Marlier, Dahae Lee, Joke Cuypers,

Vanessa Preumont, Sarah E. Siegelaar, Rebecca C. Painter, Annouschka Laenen,

Pieter Gillard, Chantal Mathieu…
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Exploring the antenatal care challenges faced during the COVID-19 pandemic in
rural areas of Indonesia: a qualitative study

The COVID-19 pandemic affected almost all healthcare services in Indonesia,

including antenatal care (ANC). Pregnant women were a vulnerable group during

the pandemic since the Indonesian government s̓ policies...

Mekar Dwi Anggraeni, Rahmi Setiyani, Endang Triyanto, Asep Iskandar, Desiyani

Nani and Amin Fatoni
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Fatherhood and high-risk pregnancy: a scoping review

The experience of expectant parenthood is commensurate of relative angst and

nervousness albeit one of overall excitement and joy. However, when the

pregnancy is regarded as high-risk, this experience changes ...

Kyle Jackson, Erika Erasmus and Ntobizodwa Mabanga

BMC Pregnancy and Childbirth 2023 23:168
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Full Text PDF

Application value of Early-Follicular Phase Long-Acting Gonadotropin-Releasing
Hormone Agonist Long Protocol in patients with resistant ovary syndrome

Resistant ovarian syndrome(ROS) is a rare disease. It is difficult to diagnose and

treat. Most of the literature reports on assisted pregnancy treatment for ROS

patients are individual case reports. In this pa...
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Vitamin D in pregnancy (GRAVITD) – a randomised controlled trial identifying
associations and mechanisms linking maternal Vitamin D deficiency to placental
dysfunction and adverse pregnancy outcomes – study protocol

The prevalence of vitamin D deficiency is high among pregnant women. Vitamin D

deficiency in pregnancy is associated with increased risk of adverse pregnancy

outcomes especially complications related to placen...

Anna Louise Vestergaard, Martin Christensen, Mette Findal Andreasen, Agnete

Larsen and Pinar Bor
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Full Text PDF

Overall childbirth experience: what does it mean? A comparison between an
overall childbirth experience rating and the Childbirth Experience Questionnaire
2

In clinical settings and research studies, childbirth experience is often measured

using a single-item question about overall experience. Little is known about what

women include in this rating, which complica...

Frida Viirman, Susanne Hesselman, Inger Sundström Poromaa, Agneta Skoog

Svanberg and Anna Wikman
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Testing effects of partner support and use of oral contraception during
relationship formation on severity of nausea and vomiting in pregnancy

A recent study focusing on dietary predictors of nausea and vomiting in pregnancy

(NVP) found that women with higher levels of partner support, and those who had

used oral contraception (OC) when they met the ...

Kateřina Roberts, Jan Havlíček, Šárka Kaňková, Kateřina Klapilová and S. Craig

Roberts

BMC Pregnancy and Childbirth 2023 23:175
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Additional single dose GnRH agonist during luteal phase support may improve
live birth rate in GnRHa-HRT frozen–thawed embryo transfer cycle: a
retrospective cohort study

GnRH agonist (GnRHa) has been reported to have direct effects and functional

roles in the endometrium and embryos. Several meta-analyses have shown that

GnRHa administration in the luteal phase improved the li...
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The effect of perceived spousal support on childbirth self-efficacy on pregnant
women in turkey

Spousal support during pregnancy reduces the anxiety and stress of the pregnant

women and increases the ability to cope with the problems experienced by the

pregnant women. The study aimed to examine the effec...

Burcu Kucukkaya and Sukran Basgol

BMC Pregnancy and Childbirth 2023 23:173

Research Published on: 14 March 2023

Full Text PDF

Data collection systems for active safety surveillance of vaccines during
pregnancy in low- and middle-income countries: developing and piloting an
assessment tool (VPASS)

There is an urgent need for active safety surveillance to monitor vaccine exposure

during pregnancy in low- and middle-income countries (LMICs). Existing maternal,

newborn, and child health (MNCH) data collect...
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health, maternity care, trends and sociological aspects of pregnancy and childbirth.
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Abstract
Introduction The COVID-19 pandemic affected almost all healthcare services in Indonesia, including antenatal care 
(ANC). Pregnant women were a vulnerable group during the pandemic since the Indonesian government’s policies 
at the time influenced the delivery of ANC services, particularly in rural areas. Investigating the ANC challenges 
faced during the pandemic from the perspectives of pregnant women and healthcare providers is important for our 
understanding of ANC provision. This study, therefore explores barriers to ANC appointments faced during the COVID-
19 pandemic in rural areas of Indonesia from the perspectives of pregnant women and health care providers.

Methods This was a qualitative exploratory descriptive study involving 31 participants, consisting of 25 pregnant 
women and six healthcare providers who were selected via a purposive sampling method. Thadeus and Maine’s Three 
Delays Model was used as the theoretical framework. Data were collected between March and August 2021, through 
two focus group discussions (FGDs), ten in-depth interviews, and field notes. Data were analyzed using a thematic 
analysis method.

Results Three themes describing barriers to ANC during the COVID-19 pandemic in rural areas of Indonesia emerged 
from this study. Those themes were: (1) The fear of being infected with COVID-19, related to anxiety, perceived 
vulnerability, and the desire to protect oneself and loved ones; (2) The stay-at-home policy, related to transport 
barriers and restricted social activity; and (3) Re-designed ANC services, related to ANC adjustments, high-risk 
pregnancies, insufficient information, and adherence to COVID-19 preventive behaviors.

Conclusion Based on the Three Delays Model, several challenges to carrying out ANC during the COVID-19 
pandemic in rural areas of Indonesia were identified. These findings demonstrate the need to formulate and 
implement ANC packages to facilitate pregnant women’s access to health care services.

Keywords Antenatal care, COVID-19, Indonesia, Pregnancy, Rural areas
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Introduction
In 2020, the COVID-19 pandemic was declared an inter-
national public health problem [1]. The virus spread 
massively to all regions of Southeast Asia, with the total 
number of confirmed cases and deaths in Indonesia up 
to September 3rd 2021 reaching 4,116,890 and 134,930 
respectively [2]. These figures meant that Indonesia 
ranked 13 globally in terms of total COVID-19 confirmed 
cases [3]. The pandemic affected all aspects of life in Indo-
nesia, including routine health services such as antenatal 
care (ANC). Pregnant women were one of the most vul-
nerable groups during the pandemic [4], and, despite the 
disruption, they were still encouraged to engage in ANC 
during the period because of the massive health benefits 
associated with ANC. Despite this, ANC coverage in 
Indonesia has decreased over the past two years. Ante-
natal care coverage among pregnant Indonesian women 
was 88%, 88.5%, and 84.6% in 2018, 2019, and 2020 
respectively [5–7]. The noticeable decline in ANC cover-
age in 2020 might be due to the pandemic. The Indone-
sian government reported the first case in Indonesia on 
March 2nd, 2019. Following that, the Indonesian Obstet-
rics and Gynecologists Association announced that 20% 
of MMR cases in the country between the beginning of 
2020 and August 2021 were related to COVID-19 [8]. 
A similar study in Brazil found that 13.19% of maternal 
deaths in 2020 were linked to COVID-19 [9].

ANC is essential care that should be provided to all 
pregnant women. The main aim of ANC is to ensure 
that every pregnancy ends in the delivery of a healthy 
infant without any undesirable effects on the health of 
women, and this is achieved through health promotion, 
disease prevention, early detection, and management of 
complications and existing diseases [10]. There is less 
ANC coverage for pregnant women living in developing 
countries than those in developed countries, particularly 
in rural areas that lack healthcare providers and facili-
ties [11] Irregular ANC is associated with complications 
during pregnancy, delivery, and puerperium for both 
mother and infant, including preeclampsia, eclampsia, 
anemia, preterm birth, low birth weight, and stillbirth 
[12]. Occasionally, pregnancy triggers diseases such as 
pregnancy-induced hypertension, gestational diabetes, 
pre-eclampsia, and eclampsia [13].

Although most maternal deaths linked to COVID-19 
have occurred in pregnant women with comorbidities, 
previous studies have confirmed that COVID-19 in preg-
nant women may cause severe outcomes such as abortion 
[14] and increased maternal morbidity and mortality, pre-
eclampsia, and preterm birth [15]. One study carried out 
in India found that during the pandemic, the number of 
deliveries taking place in institutional hospitals reduced 
by 45.1%, while high-risk pregnancies increased by 7.2%, 
admission to intensive care units saw a 2.5-fold increase, 

and one-third of pregnant women experienced inade-
quate ANC. The authors stated that the principal reasons 
for delayed health-seeking behaviors were lockdown and 
fear of transmission, and this resulted in 44.7% of preg-
nancies developing complications during that period 
[16]. Another study found that access to and continuity 
of ANC, particularly with regard to the early detection of 
COVID-19 symptoms, is highly recommended [17]. This 
could be because pregnant women tend to be relatively 
immunodeficient which could worsen an infection and 
lead to bad outcomes for mothers and fetuses [18]. It is 
clear to see that ANC is hugely important among preg-
nant women.

Attending ANC appointments was more challenging 
during the COVID-19 pandemic worldwide. One study 
carried out in India found that of 144 pregnant women, 
two thirds reported at least one barrier to ANC during 
the pandemic, with one third reporting fear, and more 
than three quarters refused ultrasound assessments and 
blood tests [19]. Another study identified the main bar-
riers to ANC during the pandemic as being health facil-
ity-related barriers, poor quality of care, government 
regulations, anxiety, and fear of infection [20]. Another 
study added closing hospital/healthcare centers, the 
involvement of private health sectors, lack of transport, 
and fear of transmission from health care providers to 
be the major barriers to ANC during the pandemic [21]. 
The authors of one study cited lack of social support from 
husband, restricted face-to face interaction with health 
professionals, lack of information on COVID-19, and 
high uncertainty about pregnancy and birth during the 
pandemic as being the main ANC barriers [22]. Psycho-
social challenges such as social isolation, lack of informa-
tion about neonatal care, lack of public transport, and 
lack of up-to-date information related to COVID-19, par-
ticularly among women in low-and middle income coun-
tries were cited as the main factors in another study [23]. 
Pregnant women from low socio-economic classes with 
pre-existing pregnancy complications were more likely to 
experience barriers to ANC [19]. To date, little is known 
about the ANC challenges faced by Indonesian women 
during the pandemic, particularly those in rural areas 
who already faced a lot of barriers to ANC. Since ANC 
challenges during the COVID-19 pandemic in rural areas 
of Indonesia have not yet been sufficiently explored from 
the perspective of pregnant women and their healthcare 
providers, the knowledge provided in this study could be 
used to develop an appropriate and safe ANC program 
for pregnant women living in rural areas.
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Methods
Aim
The aim of this study was to explore the ANC chal-
lenges during the COVID-19 pandemic in rural areas of 
Indonesia.

Study design
A qualitative exploratory descriptive design was applied 
since it was deemed the best way of answering the who, 
what, and where of experiences and of obtaining insights 
from participants about an inadequately understood 
phenomenon [24, 25]. The qualitative method empha-
sizes deep understanding, complexity, and details of the 
phenomena under study, and the researcher was actively 
involved in the research process. The Three Delays Model 
developed by Thaddeus and Maine was used as the 
framework for this study [26].

Setting
Indonesia is the most populous nation in Southeast Asia. 
It also has one of the highest MMR rates in the region 
[27], with around 305 MMR incidents occurring per 
100,000 live births [28]. Indonesia is divided into 38 prov-
inces and is home to over 300 ethnic groups. The big-
gest ethnicity in Indonesia is Javanese which accounts 
for around 41.71% of the total population, the majority 
of whom live in rural areas [29]. The third highest num-
ber of MMR cases in the country are found in Central 
Java Province. Data were collected in Banyumas District, 
the area with the sixth highest rate of MMR cases in the 
province. There are 17 hospitals and 30 primary health 
centers (PHCs) in Banyumas District, however, ANC cov-
erage there remains lower than the national average. The 
district is one of the lowest 10 districts for ANC coverage 
in Central Java Province [30]. The study was conducted 
between April and August 2021. Most pregnant women 
attend ANC in a primary health center according to Min-
istry of Health policies, but high-risk pregnancies may be 
referred to secondary or tertiary hospitals, depending on 
the severity of their pregnancy-related problems.

Participants
Included in this study were pregnant women and health-
care providers living or working in rural areas. A pur-
posive sampling technique was used to select the study 
participants. The inclusion criteria for pregnant women 
were those in their second or third trimester who had 
attended ANC at least three times in a PHC. Participants 
were recruited through the PHC list of pregnant women 
and all those meeting the inclusion criteria who agreed 
to participate in the study were invited for data collec-
tion. Women whose pregnancy was deemed high-risk 
were excluded from the study. The inclusion criteria for 
healthcare providers were those who worked in a PHC 

providing ANC that had had at least three years’ expe-
rience. Healthcare providers were selected purposively 
and sent a formal invitation to participate in the study 
by post. A total of 31 participants including 25 pregnant 
women and six healthcare providers agreed to participate 
in the study and were invited to attend focus group dis-
cussions (FGDs) and in-depth interviews.

Data collection
Data collection only began after the researchers received 
approval from the Institutional Review Board (IRB) of 
the Faculty of Medicine, Universitas Jenderal Soedirman. 
Data were collected by the researchers, all of whom are 
faculty members of the nursing department in the Fac-
ulty of Health Sciences, Universitas Jenderal Soedirman. 
Most researchers were of Javanese ethnicity and familiar 
with the principles of qualitative research and interview 
guidelines. Prospective participants were selected with 
consideration given to their social, economic, and demo-
graphic characteristic, including age, level of education, 
employment status, and parity for pregnant women, and 
length of work experience for healthcare providers, since 
a greater diversity of study participants allows for a more 
in-depth exploration and analysis of a phenomena. To 
adhere the Declaration of Helsinki for studies involving 
human subjects and ethical issues, each participant was 
informed of the study’s purpose, procedure, and risks, 
and told that participation was voluntary and that they 
could quit at any time without facing any consequences. 
Pregnant women choosing to withdraw from the study 
knew that they would continue to receive ANC in their 
PHCs as usual. The researchers also guaranteed confi-
dentiality and anonymity of participants’ information.

Two FGDs were conducted for the purpose of this 
study. Twelve pregnant women participated in first FGD 
and nine pregnant women took part in the second. The 
study was conducted between March and August 2021. 
Because the COVID-19 situation worsened in Indonesia 
in July 2021, it was not possible to conduct another FGD 
and so the data collection method switched to in-depth 
interviews conducted through online interviews. At this 
point, the researchers conducted ten in-depth interviews 
to four pregnant women and six healthcare providers 
using video calls. The researchers initially met each par-
ticipant in the PHC. There they introduced themselves, 
informed the participants of the study’s aims, and shared 
contact information. The researchers then contacted 
each proposed participant via WhatsApp to gain their 
permission to participate in the study. Each participant 
was provided with an electronic informed consent form 
before starting the interviews, and any participant strug-
gling to fill out the electronic version was provided with 
a hard copy. Researchers verbally told all participants that 
the interviews would be recorded and transcribed.
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Information related to demographic characteristics was 
collected before the FGDs began. The FGDs were con-
ducted in the Bahasa Indonesia language using interview 
guidelines by a researcher who was an expert in commu-
nity health nursing and familiar with the FGD process. 
The researcher leading the FGDs holds a doctoral degree 
in community health and has experience in carrying out 
qualitative research. The first FGD was conducted in the 
meeting room at the PHC and the second FGD was con-
ducted in the meeting room of the Sub-District Govern-
ment Office. The in-depth interviews were conducted 
by a researcher holding a magister degree in community 
health and has experience in carrying out qualitative 
research. The researchers introduced themselves as fac-
ulty members in Universitas Jenderal Soedirman and let 
participants know they were free to talk with them.

All discussions and interviews were audio recorded for 
verbatim transcription. During the FGDs, researchers 
encouraged participants to share their knowledge, feel-
ings, and experiences regarding ANC coverage during the 
COVID-19 pandemic, and another researcher observed 
and took notes to supplement the audio recorded FGDs. 
The observations were used to confirm the results from 
the FGDs and in-depth interviews to enrich the data. 
Only researchers and participants attended the FGD ses-
sions to ensure confidentiality and privacy.

In a qualitative study, data saturation is reached when 
extending the interviews delivers no new data and all 
founded codes are recurrent [24]. In this study, satura-
tion was achieved with the 31st participant. At this point, 
the researchers ended the data collection, meaning there 
were 31 participants were involved in this study, ten of 
whom met on an individual basis and the others of whom 
attended the two focus groups. Each interview and FGD 
lasted around 60 and 90  min respectively. No repeat 
interviews were carried out and two prospective partici-
pants declined to participate, citing busy schedules.

Research instrument
Data were collected using a semi-structured interview 
guideline that was developed based on the literature 
review on ANC in the COVID-19 pandemic situation. 
A panel of experts consisting of a maternity nurse and 
two lecturers from the maternity department reviewed 
the interview guidelines for their relevance to the study’s 
purpose. The interview guidelines were also verified and 
pilot tested on five pregnant women not involved as 
study participants. The FGDs and in-depth interviews 
used semi-structured questions, and probes were used to 
elicit further descriptions of challenges and experiences.

Data analysis
Data were analyzed using a thematic analysis method 
included six phase framework for doing a thematic 

analysis included familiarized themselves with the data, 
produced initial codes, searched for themes, evaluated 
the themes, defined and named the themes, and made 
the study report [31]. Three researchers analyzed the data 
independently. These researchers analyzed the data man-
ually. First, the data were transcribed the day after collec-
tion and were analyzed by the researchers to be familiar 
with the data. Data collection and data analysis were 
conducted simultaneously. The transcribed verbatim was 
carefully read and re-read by the researchers, and the 
researchers provided the participants with the opportu-
nity to check the verbatim. Second, all the transcribed 
verbatim were carefully and precisely examined line by 
line to find initial codes, and then were categorized based 
on the meaning similarity. Data was cleaned by eliminat-
ing all distinguishable information, and the researchers 
created initial codes before interviewing the next partici-
pant. Third, the researchers developed sub-themes and 
themes based on the categorized data. They categorized 
the codes with associated meanings into one group called 
sub-themes and considered their significance. They then 
categorized all codes and categories into central catego-
ries called themes. Fourth, researchers worked together 
to evaluate the draft of themes in biweekly meetings. The 
entire research team then discussed the coding, catego-
ries, sub-themes, and themes and organized them into 
charts. Fifth, each member of the research team agreed 
upon the names of the themes and sub-themes, and some 
participants were asked to read the study results and give 
feedback about whether the themes accurately portrayed 
their views. Finally, the research team discussed and 
agreed upon the names of the final themes that emerged 
from this study before making the final report. The last 
phase is write-up study report following the consolidated 
criteria for reporting qualitative research (COREQ) [32]. 
The demographic characteristics of the participants were 
presented in frequency, percentage, median, minimum, 
and maximum.

Trustworthiness
To assess the quality of the study data, the researchers 
used Lincoln and Guba’s trustworthiness criteria [24]. 
Most researchers in this study were Javanese and native 
residents of the region under investigation, and this 
helped gain participants’ confidence and familiarity. The 
study included pregnant women and healthcare provid-
ers varying in age, parity, level of education, working 
status, and working experience to help identify differ-
ent views and concepts and heighten credibility. During 
the study’s execution, a qualitative research specialist 
observed the data collection and processing, and two 
qualitative researchers analyzed the data independently. 
The data collection, data analysis, and theory genera-
tion process can be audited, which heightens the study’s 
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dependability. The researchers attempted to avoid sub-
jective prejudices by recording all FGDs and interviews, 
keeping accurate field notes, and avoiding interfering 
with the data analysis results, leading to better confirm-
ability within the study. The results were shared with 
participants who were asked to confirm whether they 
accurately reflected their experiences, leading to better 
transferability within the study.

Rigor
The interview guidelines were based on a literature 
review focusing on ANC coverage during the COVID-19 
pandemic. The draft of interview guidelines was checked 
for clearness and modified based on suggestions made by 
a panel of experts and pregnant women independent of 
the study. It was then tested on five pregnant women and 
two healthcare providers. The data were translated into 
English at each stage of the data analysis process. Par-
ticipants were given the opportunity to carry out mem-
ber checking to validate the data and were asked for their 
opinions regarding the themes. The entire research team 
read and discussed the data to confirm the right infor-
mation was reported. Three researchers involved in this 
study had previous experience in conducting and pub-
lishing qualitative studies, which further helped to ensure 
the rigor of the qualitative data.

Ethical consideration
Ethical approval for this study was granted by the IRB 
of the Medical Faculty, Universitas Jenderal Soed-
irman No 1204/KEPK/III/2017. Permissions were also 
granted by district assemblies and the District Ministry 
of Health. Researchers explained the research purposes, 
procedures, risks, participants’ expected role, and the 
voluntary nature of participation in the study to each 
participant. Participants were also informed that they 
were free to leave the study any time and that this would 
not affect any healthcare services received by them. 
Either a written or electronic informed consent form was 
obtained by each participant before involvement in the 
study and agreement to audio record the discussion or 
in-depth conversation was also obtained. All participants’ 
data were documented with codes to guarantee anonym-
ity and only the research team had access to the research 
data to ensure confidentiality.

Results
The majority of pregnant women included in the study 
were between 20 and 35 years old (52%), multiparous 
(68%), housewives (68%), and had graduated from senior 
high school (40%). The healthcare providers included 
in the study consisted of three midwives (50%), a nurse 
(16.7%), a head of the PHC (16.7%), and a doctor (16.7%). 
The mean age of the healthcare providers was 41.83 

years, with a range of 34–52 years. The majority of 
healthcare providers had more than 11 years’ work expe-
rience (66.7%). Half of healthcare providers had com-
pleted either a bachelor’s degree or diploma of midwifery 
(Table  1). The details of participant’s demographic data 
were provided in Table 2.

Themes
The themes emerged out of findings from in-depth inter-
views, focus group discussions, and field notes which 
were acquired from observations at the Primary Health 
Centers. Using the Three Delays Model by Thaddeus and 
Maine as the study framework, the researchers identified.

three themes: (1) Fear of being infected with COVID-
19, (2) The stay-at-home policy, and (3) Re-designed 
ANC services. Each theme was broken into sub-themes 

Table 1 The participant’s demographic data
Variables Frequency (%) Median (Min-Max)
Pregnant women
 Age (years) 31.5 (19–43)
  <20
  20–35
  > 35

1 (4%)
13 (52%)
11 (44%)

 Parity
  Primiparous
  Multiparous

8 (32%)
17 (68%)

 Occupation
  Seller
  Teacher
  Housewife
  Private employee
  Government employee

1 (4%)
1 (4%)
15 (60%)
6 (24%)
2 (8%)

 Education
  Elementary School
  Junior High School
  Senior High School
  University

3 (12%)
6 (24%)
10 (40%)
6 (24%)

Healthcare providers
 Gender
  Male
  Female

1 (16.7%)
5 (83.3%)

 Age (years) 41 (34–52)
  20–35
  > 35

1 (16.7%)
5 (83.3%)

 Working experience
  5–10 years
  >11 years

2 (33.3%)
4 (66.7%)

 Education
  Bachelor of Public Health
  Medical Doctor
  Diploma of Midwifery
  Bachelor of Nursing

1 (16.7%)
1 (16.7%)
3 (50%)
1 (16.7%)

 Occupation
  Head of PHC
  Medical Doctor
  Midwives
  Nurse

1 (16.7%)
1 (16.7%)
3 (50%)
1 (16.7%)
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and the descriptive quotes for each sub-theme are illus-
trated in Table 3.

1. Fear of being infected with COVID-19
According to Three Delays Models, the first delay is 
related to the decision to seek care. During the pan-
demic time, pregnant women often prefer to delay their 
ANC visit because they are afraid of being infected 
with COVID-19. This theme is comprised of three sub-
themes: anxiety, perceived vulnerability, and the desire to 
protect self and loved ones.

Anxiety
Almost all of participants stated that the pandemic had 
made them feel anxious. Interacting with people out-
side the home induced anxiety of being infected with 
COVID-19.

…I am very worried since I am pregnant … my office 

Table 2 Participants demographic data
Participant Age Parity Education level Occupation
P1 36 Multiparous Senior High School Housewife
P2 29 Multiparous Bachelor’s degree Private employee
P3 36 Primiparous Senior High School Housewife
P4 31 Multiparous Bachelor’s degree Government employee
P5 41 Multiparous Elementary School Housewife
P6 28 Primiparous Senior High School Housewife
P7 27 Primiparous Bachelor’s degree Government employee
P8 39 Multiparous Senior High School Private employee
P9 24 Primiparous Senior High School Housewife
P10 32 Multiparous Elementary School Housewife
P11 22 Primiparous Bachelor’s degree Private employee
P12 40 Multiparous Junior High School Seller
P13 19 Primiparous Senior High School Housewife
P14 30 Multiparous Junior High School Housewife
P15 36 Multiparous Bachelor’s degree Private employee
P16 23 Primiparous Senior High School Private employee
P17 39 Multiparous Junior High School Housewife
P18 34 Multiparous Junior High School Housewife
P19 37 Multiparous Junior High School Housewife
P20 40 Multiparous Senior High School Private employee
P21 27 Primiparous Senior High School Housewife
P22 38 Multiparous Bachelor’s degree Teacher
P23 29 Multiparous Junior High School Housewife
P24 31 Multiparous Senior High School Housewife
P25 43 Multiparous Elementary School Housewife

Participant Age Gender Education Occupation
P26 34 Female Bachelor of Nursing Nurse
P27 52 Male Bachelor of Public Health Science Head of PHC
P28 45 Female Medical Doctor Doctor
P29 38 Female Diploma of Midwifery Midwife
P30 39 Female Diploma of Midwifery Midwife
P31 43 Female Diploma of Midwifery Midwife

Table 3 Summary of themes and sub-themes from the 
transcribed data
Themes Sub-themes
1. Fear of being infected 
with COVID-19

Anxiety
Perceived vulnerability
The desire to protect self and loved ones

2. The stay-at-home policy Transport barriers to healthcare
Social activity restriction

3. Re-designed ANC 
services

ANC adjustments
Focus on high-risk pregnancy
Insufficient information
COVID-19 preventive behaviors adherence
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colleague was confirmed as having COVID-19 so I 
feel very anxious to have contact with other people 
including healthcare providers … (P8, multiparous, 
39 years old).

Many participants worried about their health condition 
because of their weak immunity status and knew that 
their risk of contracting the virus increased when they 
visited healthcare facilities for ANC.

… I am scared because the immunity status of preg-
nant women is decreased and the COVID-19 virus 
spread very quickly, I really feel fear when I go to 
the PHC to attend ANC so, I prefer to delay my next 
ANC schedule … (P23, multiparous, 29 years old).

Perceived vulnerability
Another participant expressed having mixed feelings 
about getting pregnant at this time. She felt grateful 
because she had been trying to get pregnant for a long 
time. However, she knew that the fact she was pregnant 
during the COVID-19 pandemic made her more vulner-
able and this hindered her ANC attendance.

… I’m grateful and happy for my first pregnancy 
after having waited for a long time … however I’m a 
vulnerable person because I am pregnant during the 
COVID-19 pandemic, so I do not attend ANC regu-
larly … I hope to contact healthcare providers using 
social media … (P3, primiparous, 36 years old).

The desire to protect self and loved ones
Some participants lived with members of other vulner-
able groups such as the elderly, children, and people with 
co-morbidities. Some participants feared that engaging 
in activities outside the home increased their chances of 
being infected and they tried to minimize visiting places 
they deemed high-risk, such as clinics where ANC was 
carried out. Some participants preferred to delay ANC 
to prevent themselves or their children and parents from 
getting ill.

… I have to minimize visiting high-risk transmission 
places because I have children and my parents have 
co-morbidities. We have to take care of each other … 
I will delay my ANC until the COVID-19 situation 
improves … (P8, multiparous, 39 years old).

2. The stay-at-home policy
According to Three Delays Models, the second delay is 
related to identify and reach the health facility. During 

the COVID-19 pandemic, pregnant women prefer to 
delay their ANC visit due to Large Social Scale Restric-
tion policy by Indonesia Government. This theme is 
comprised of two sub-themes: transport barriers to 
health care and restriction of social activities.

Transport barriers to health care
Participants disclosed that the COVID-19 pandemic had 
created several barriers to their daily activities. The Indo-
nesian government’s policy encouraged people to stay at 
home during the pandemic. Participants therefore faced 
public transport barriers to attending their ANC.

… I faced difficulties attending ANC during the 
COVID-19 pandemic because of a lack of public 
transport due to the government’s stay at home pol-
icy … it would be really helpful if I could have my 
healthcare consultations over social media … (P14, 
multiparous, 30 years old).

Social activity restriction
Almost all participants described experiencing social 
activity restrictions during the pandemic due to govern-
ment policies. Participants were encouraged to stay at 
home and not to attend activities involving a lot of people 
to prevent transmission.

… My husband did not allow me to join social gath-
erings, recitations, or religious meetings during 
the pandemic … I had to follow the government’s 
regulations and stay at home, and so I decided not 
to attend ANC this month … (P6, multiparous, 28 
years old).

3. Re-designing ANC services
According to Three Delays Models, the third delay is 
related to receive appropriate treatment at the health 
facility. Health care providers re-design ANC services 
during the COVID-19 pandemic. This theme is com-
prised of four sub-themes: ANC adjustments; focus on 
high-risk pregnancy; insufficient information; and adher-
ence to COVID-19 preventive behaviors.

ANC adjustments
All participants experienced some ANC services being 
modified during the pandemic. Many services were re-
designed to reduce COVID-19 transmission. This meant 
ANC sessions were shortened and pregnancy classes 
were cancelled.

… They asked me some questions such as whether I 
had flu-like symptoms or fever, then they measured 
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my blood pressure and weight and assessed the fetus 
in my womb very quickly … the midwife did a quick 
physical examination … (P9, primiparous, 24 years 
old).

Healthcare providers confirmed that ANC procedures 
were adjusted to prevent transmission. The Indonesia 
Ministry of Health ANC adaptation guidance called for 
early screening, the separation of healthy women sus-
pected of being pregnant, and modified seating and room 
arrangement.

… We provide ANC using a new adaptation era 
guidance from the Ministry of Health. We take preg-
nant women’s’ temperatures, assess symptoms such 
as coughs and colds, and ask their history before car-
rying out the physical examination … we adjusted 
the ANC procedures and duration to prevent 
COVID-19 transmission … we also canceled prena-
tal classes during the pandemic … (P30, midwife, 39 
years old).

Focus on high-risk pregnancy
Healthcare providers said that the ANC examinations 
during the pandemic focused on patients’ health prob-
lems and complaints, meaning that pregnant women with 
no problems were more likely to delay ANC to minimize 
risk. Healthcare providers made home visits to women 
with high-risk pregnancies to keep them safe.

… We re-arranged ANC schedules for low-risk preg-
nancies to prevent infection and we made home 
visits to high-risk pregnant women to keep them at 
home … (P31, midwife, 43 years old).

… The midwife came to my house and did a physical 
examination. She explained that I should stay at home 
during this time and told me she would visit again in the 
following months to keep me safe … (P20, multiparous, 
40 years old).

Insufficient information
All pregnant participants said they had received insuffi-
cient information during their ANC appointments. They 
maintained that ANC assessments were short in dura-
tion and that there was no discussion or health promo-
tion given by healthcare providers. They were given no 
chance to express their feeling or ask questions related to 
their pregnancies, and they said they used social media to 
facilitate discussions with their healthcare providers and 
get pregnancy-related advice.

… when I had my ultrasound examination, the doc-

tor did it quickly and did not explain the results in 
detail … he just said it was good and normal. The 
doctor didn’t give me the opportunity to express 
my feelings or ask questions about my pregnancy … 
(P10, multiparous, 32 years old).
… I met the midwife in the ANC room for a very 
short time … she did a quick physical examination, 
did not give much information about the examina-
tion results, and did not explain about my fetus in 
detail … maybe I can use social media to commu-
nicate with healthcare providers and get some preg-
nancy-related advice … (P11, primiparous, 22 years 
old).

Adherence to COVID-19 preventive behaviors
All participants said that they adhered to COVID-19 pre-
ventive behaviors when going outside the home. They 
wore masks, washed their hands, and observed physi-
cal distancing when attending ANC. There is a big ban-
ner containing information about COVID-19 preventive 
measures in front of the PHC office.

… I always wear a mask, wash my hands in the 
wash basin which placed in front of the PHC, and 
sit down not too close to other patients in the PHC 
… there is a person in charge who always reminds 
us to wear a mask, wash our hands, and keep a safe 
distance from other people … (P14, multiparous, 30 
years old).

Healthcare providers confirmed that there is a ban-
ner in front of the PHC that informs patients about 
COVID-19 preventive behaviors. They maintained that 
they frequently reminded patients to follow the preven-
tative measures, provided a hand washing basin out-
side the PHC, and wore additional personal protective 
equipment.

…. We provide healthcare services in the PHC using 
a high standard of COVID-19 preventive measures 
… There is a big banner in front of the PCH inform-
ing patients of the COVID-19 preventive behaviors 
… we always remind patients to wear a mask, keep 
at least two meters distance from others, and wash 
their hands using water and soap before and after 
entering the PHC … healthcare providers should 
wear additional personal protective equipment … 
(P2, head of PHC, 52 years old).
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Discussion
To our knowledge, this is the first Indonesian study to 
investigate the barriers to ANC from the perspectives of 
pregnant mothers and healthcare providers during the 
COVID-19 pandemic. Despite facing many challenges 
and restrictions throughout the pandemic, healthcare 
providers have had to continue providing a full range of 
ANC services to the pregnant population. Some services 
were modified in order to prevent COVID-19 transmis-
sion [33]. The number of ANC visits decreased during the 
pandemic, particularly among pregnant women in rural 
areas [33]. This might have been due to fear of infection, 
transport problems, the fact that women lived far away 
from health facilities, the government’s COVID-19 poli-
cies, changing healthcare services, or lack of awareness 
about the benefits of ANC.

Our findings show that many pregnant women were 
afraid of COVID-19 infection. Pregnant woman are par-
ticularly vulnerable to viruses due to changes to maternal 
immune responses and increased sensitivity to respira-
tory pathogens [18]. Most pregnant women in this study 
attended ANC in PHCs however, this made them feel 
anxious. Our results are similar to those of a previous 
study that found that pregnant women during the pan-
demic missed ANC visits and were afraid of giving birth 
in health facilities due to a fear of contracting COVID-
19 [34]. Our results also correlate to those of another 
study that discovered that while women desired to self-
monitor their pregnancies, they did not have sufficient 
knowledge, and that they felt the need to strictly isolate 
at home and expected pregnancy tele-consultations 
[35]. In our study, fear was the most important factor in 
reduced ANC during the pandemic, and this correlates 
to the findings of a study carried out in Israel, whereby 
women refused to visit healthcare centers for ANC out 
of fear of viral infection [36]. A large survey found that 
pregnant women were particularly fearful of restric-
tions to family visits post-delivery, the possibility of 
their babies being infected COVID-19, the lack of sup-
port offered during delivery, and delivery plans changing 
[37]. Anxiety related to COVID-19 transmission was also 
experienced by healthcare workers in Finland, particu-
larly among women and young people [38]. Unsurpris-
ingly, our results show that the combination of pregnancy 
and working status increased the fear of viral transmis-
sion among Indonesian working women who conceived 
during the pandemic.

Our study shows that Indonesian pregnant women 
were not only scared of COVID-19 infecting themselves 
but also worried that they would transmit the virus to 
family members with comorbidities since most par-
ticipants lived with their extended families. Pregnant 
women in Iran also experienced fear, obsession, bore-
dom, nervousness, and despair during the pandemic due 

to the highly contagious nature of the virus [39]. Living 
with the extended family is common for people living 
in rural areas of Indonesia. The majority of participants 
in this study lived with their parents, parents-in-law, or 
grandparents, many of whom had comorbidities. Fear 
of COVID-19 transmission among people living in rural 
areas may have been caused by low adherence to health-
care protocols. Participants in this study said they felt 
uncomfortable wearing masks and wanted to join their 
neighbors for social interactions. Urban dwellers in other 
studies found it easier to share knowledge about COVID-
19 [40], advised others to carry out preventive behav-
iors [40], and were found to have less negative attitudes 
regarding preventive behaviors [41]. The low adherence 
of COVID-19 preventive behaviors among people in 
rural areas might be due to low health literacy and lack of 
information. One study found that people with adequate 
knowledge of the virus were more likely to engage in 
appropriate preventive behaviors and that urban dwellers 
were more likely to practice good preventive behaviors 
than rural dwellers [42].

The qualitative findings of this study further illus-
trate that the pandemic affected public transport and 
restricted social activities. The Indonesian government 
restricted non-essential travel and group activities to 
prevent the spread of COVID-19 [43]. Participants in 
this study reported that public transport was limited 
due to government policies and so they found it diffi-
cult to attend their ANC appointments. These findings 
are similar to those reported in a previous study that 
also found that pregnant women faced difficulty access-
ing public transport pandemic, resulting in missed ANC 
appointments [44]. Social support from family members, 
friends, and significant others contributes to develop-
ing resilience among pregnant women, positively affect-
ing perinatal mental health and obstetric outcomes [45]. 
Social activities are part of daily life for people living in 
Indonesia’s rural areas. People are accustomed to visiting 
neighbors, praying together in the mosque, and attend-
ing funerals, recitations, wedding ceremonies, and social 
gatherings.

The Ministry of Health launched perinatal and new-
born health service guidelines to guide healthcare pro-
viders in the delivery of healthcare services during the 
pandemic. The guidelines included information regard-
ing general precautions, health facility readiness, peri-
natal care recommendations, and health services for 
maternal and newborns [33]. Healthcare providers in 
this study described having to redesign ANC programs, 
limit prenatal examinations, carry out more home vis-
its, and limit the number of prenatal class participants. 
These ANC program adjustments were made to protect 
both healthcare providers and pregnant women from 
COVID-19 transmission, particularly during July 2021 
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when daily cases in Indonesia reached the highest level 
[3]. Unsurprisingly, the situation of maternal health ser-
vices during a pandemic is more precarious in developing 
countries due to insufficient infrastructure and resources, 
the collapse of healthcare systems, decreased workforce, 
access decline, and fewer ANC visits [46]. Consistent 
with a study in Kenya that reported ANC program modi-
fications including limiting ANC hospital appointments 
and increasing networking between community health 
workers and communities [47]. Participants in this study 
reported that they feel unsatisfied because they did not 
have sufficient time to discuss their pregnancies with 
healthcare providers during their ANC appointments. 
Participants in another study reported that if they stated 
dissatisfaction with ANC services due to changes caused 
by the pandemic, they had their ANC appointments 
and pregnancy classes cancelled or suspended [48]. One 
study found that pregnant women were not examined in 
detail during ANC appointments, and that this may have 
led to health professionals missing important aspects 
in their pregnancy [44]. Participants in the same study 
also used social media or written documents to obtain 
information from their healthcare providers during the 
pandemic. Pregnant women in another study declared 
social media a useful tool in providing antenatal care and 
support during the pandemic, particularly with regard 
to obtaining pregnancy-related information, managing 
feelings of isolation, service specific issues, and routine 
care [49]. The use of social media is an interesting way to 
communicate and deliver health promotion to pregnant 
women, as identified in this study.

In another study, good preventive behavior among 
pregnant women was found to be significantly associ-
ated with fear of transmission and good knowledge of 
COVID-19 preventive behaviors [50]. Participants in this 
study understand that pregnant women are a vulnerable 
group due to their lowered immune response, and they 
rigorously implemented preventive measures such as 
wearing masks, washing hands with water and soap, and 
observing physical distancing, even while attending ANC 
appointments in the PHC. Such careful adherence to 
COVID-19 preventive behaviors may be due to the gov-
ernment’s massive publicity campaign.

Strengths and limitations
A strength of this study is that it used open-ended ques-
tions which provided rich data for qualitative analysis. Its 
findings are still relevant to improving maternal health 
services. Despite its strengths, this study also has limi-
tations. Its principal limitation is that the findings are of 
limited generalizability since all participants were mar-
ried women of Javanese ethnicity who attended ANC 
appointments during the pandemic. Further research is 
required to examine the utility of social media as way of 

communicating between healthcare providers and preg-
nant women.

Conclusion
This study highlights the substantial impact COVID-
19 had on ANC in rural areas of Indonesia. Its findings 
contribute to the growing body of evidence outlining the 
challenges faced in providing ANC in rural areas during 
pandemics. Pregnant women faced several difficulties in 
seeking antenatal care, reaching antenatal care facilities, 
and receiving satisfactory services at the health care facil-
ities during the COVID-19 pandemic.
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