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Introduction

Abstract

BACKGROUND: Pregnant women are considered as a risk group for exposure to COVID-19. Changes in their
hormones and immune systems possibly influence their rate of infection by several viruses, including the coronavirus.
This stresses the need to observe necessary precautions, by maintaining social distancing, avoiding crowds, and
staying at home. Furthermore, the condition also influences the scope of pregnant women’s antenatal visits.

AIM: The study aims to determine the effect of COVID-19 on antenatal visits by pregnant women. Furthermore,
it seeks to ascertain the effect of electronic technology antenatal care (e-ANC) on the enhanced participation of
midwives and pregnant women in antenatal care (ANC) (i.e., counseling, high-risk early detection on pregnancy,
and monitoring of Hb and Fe tablets). Therefore, the impact COVID-19 on women'’s reproductive health during the
pandemic is also evaluated.

METHODS: This research involved pre- and post-test experiments on 30 pregnant women and 20 midwives at areas
around the Public Health Centers in Tinggiede and Marawola. A purposive sampling technique was adopted, and the
results were analyzed using a paired t-test.

RESULTS: The study showed discrepancies in the ANC visits of pregnant women before and after the COVID-19
lockdown period, with p < 0.00. Furthermore, there were also differences in midwife participation in counseling by
p < 0.00, high-risk early detection on pregnancy by p < 0.001, Hb monitoring by p < 0.002, and provision of Fe tablets
by p < 0.003 during the pandemic. Moreover, the pregnant women showed variations in the frequency of counseling
by p < 0.00, high-risk early detection on pregnancy by p < 0.00, Hb monitoring by p < 0.002, and the provision of
Fe tablets by p < 0.003. The e-ANC instigated a decline in reproductive health problems before (73.4%) and after
(10.0%) the intervention.

CONCLUSION: The lockdown period influences the low antenatal visits of pregnant women. However, e-ANC for
midwives and pregnant women is developed as an alternative solution to improve ANC (i.e., counseling, high-risk
early detection, and monitoring Hb and Fe tablets). This consequently has an effect on the reduced reproductive
health problems of pregnant women during the pandemic.

Public Health Center of Tinggiede and Marawola
during the lockdown period (March 10—April 10), there
was a very low percentage (0.1%) ANC visits. The

The coronavirus disease 2019 (COVID-19)
was first reported in Indonesia on March 2, 2020, with
the country originally having two cases. However, data
from May 9, 2020, reveal that it already has a total of
13,645 confirmed cases with 959 deaths. Furthermore,
the mortality rate was estimated to be at 8.9%. This is
the highest in SoutheastAsia, resulting from the ability to
infect all people, including even pregnant, postpartum,
and breastfeeding mothers [1]. This infective prospect
instigates the high recommendation of prevention,
as a means to minimize the virus exposure. The
most common instruction for everyone include social
distancing and staying at home [1], [2]. Furthermore,
such condition affects the scope of antenatal care
(ANC) visits. Based on the data obtained from the

same is true also for home check-ups by midwives,
in cases of COVID-19-related complaints. These
practices are known to be very important to monitor the
pregnancy development of women, to detect possible
abnormalities and complications early on Rasmussen
et al. [3]. In addition, the provision of complete ANC
promotes speedy and correct treatment, leading to a
reduction in morbidity risks. Such may also reduce the
possibility of death of the mother and child during the
COVID-19 period [4].

These challenges facilitate the need to identify
the alternative means of achieving proper ANC.
Therefore, an Android-based electronic technology
antenatal care (e-ANC), specifically designed for
midwives and pregnant women, is expected to increase
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online ANC coverage for health counseling, high-risk
early detection, Hb monitoring, and the provision of
Fe tablets. This relatively new model improves the
midwives’ ability to monitor pregnancy development.
Furthermore, it also aids in their capacity to provide
services at any time and any place without physical
contact. However, communication and education are
needed for both parties to maximize e-ANC features.
This is true, especially in obtaining information,
counseling, and communicating with health workers [5].
The pregnant women tend to feel more comfortable
through their pregnancy, childbirth, and puerperal
within the COVID-19 period, subsequently assuring
safe delivery and good health of their baby [6].

Research on mobile health technology
(m-Health) using Android has been carried out by
Haddad et al., Feroz et al. Schwartz [7], [8], [9].
However, the locus is currently limited to health workers,
in conditions unaffected by the COVID-19 pandemic.
A study on electronic technology involvement in
the COVD-19 pandemic situation for midwives and
pregnant women to improve maternal and infant health
has never been conducted. This prompts the need to
perform applied research on the effects of e-ANC for
midwives and pregnant women during the pandemic, as
a model for improving ANC. This study, therefore, aims
to determine the effect of the COVID-19 pandemic on
ANC visits. It also seeks to evaluate the effect of e-ANC
on the participation of midwives and pregnant women
in counseling, high-risk early detection, monitoring of
Hb and Fe tablets, and the impact on their reproductive
health.

The e-ANC model has many advantages. First,
it provides intensive counseling to pregnant women
and midwives regarding maternal and child health, with
respect to the COVID-19 pandemic. Second, midwives
are able to effectively monitor pregnant women, detect
high-risk pregnancies early on, and evaluate Hb and Fe
tablets and the development of pregnancy conditions
without physical contact, anytime and anywhere. Third,
the model is simple, easy to understand, and is cost
effective during the pandemic.

Materials and Methods

Research design, place, and sample

This is quasi-experimental study that used pre-
and post-tests. The study was conducted in 11 villages
within the Public Health Center area of Tinggiede and
Marawola, Sigi Regency, Central Sulawesi Province,
from February 9, 2020, to May 9, 2020. Moreover, a
purposive sampling technique was used to select 30
respondents, based on the inclusion criteria of pregnant
women (in their second trimester [>4 months], with

willingness to participate, ability to speak Indonesian,
and the ability to use an Android device). Meanwhile, 20
midwives were chosen as respondents (on duty at the
Tinggiede and Marawola Public Health Center, and the
ability to use an Android device).

Data collection technique

Before distributing the e-ANC application,
secondary data were obtained from the midwives in
the Tinggiede and Marawola Public Health Centers.
However, secondary data were obtained from 11
more village midwives online. This information
was related to the antenatal coverage before
(February 9, 2020-March 9, 2020) and after the
lockdown period (March 10, 2020-April 9, 2020).
Moreover, midwife services during the pandemic, with
regard to counseling, high-risk early detection, and Hb
and Fe tablets monitoring were also considered. Data
on the reproductive disorders experienced by pregnant
women during the lockdown period were also obtained.

In addition, between April 9, 2020, and
May 9, 2020, treatment was provided following the
e-ANC application distribution. There was also a tutorial
on usage of the application’s treatment to both midwives
and pregnant women. However, any barriers or issues
recognized are asked and resolved online. The e-ANC
is continuously developed every day based on the first-
hand observations, with the help of midwife coordinators
and Public Health Center heads. All the data from the
respondents were analyzed on May 9, 2020. In addition,
the e-ANC is made up of very simple content. These
include, among others, a complete ANC, counseling,
information on the need for high-risk early detection, Hb
and Fe tablets monitoring, information on the danger of
pregnancy, healthy living behavior during the pandemic,
prevention methods, and the dangers and impact of the
COVID-19 pandemic.

Data analysis technique

The differences were analyzed using paired
sample t-tests.

Results

Social demographic characteristics of
respondent

The respondents’ characteristics were based
on age, occupation, education, and number of children.

Based on Table 1, majority of the pregnant
women were aged 20-35 years (56.7%), indicating that
the average respondent was within the ideal childbearing
age. Furthermore, 76.7% of the participants were
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housewives, hence, the absence of a steady income.
On the other hand, 56.3% had a last education of senior
high school, suggesting the participants’ moderate
capacity of using Android devices with the e-ANC
feature. Moreover, the highest number of children was
>3 (60%), showing the non-compliance with the National
Family Planning Coordinating Agency recommendation
of at most two children. Conversely, 60.0% of the
midwives were aged 35-55 years, indicating the
presence of a relatively young and productive workforce
in both the Public Health Centers. In addition, 49.1% of
the midwives have served for =5 years, suggesting a
relatively high experience level in providing ANC.

Table 1: Distribution of respondents based on their social
demographics characteristics

Characteristics Frequency Percentage
Pregnant woman
Age
<20 years old 12 40.0
20-35 years old 17 56.7
>35 years old 1 3.3
Total 30 100
Occupation
Employee 4 13.3
Entrepreneur 3 10.0
Housewife 23 76.7
Total 30 100
Education
Elementary school 7 23.3
Junior high school 7 233
Senior high school< 16 53.3
Total 30 100
Number of children
22 14 40.0
>3 16 60.0
Total 30 100
Midwife
Age
<35 years old 1 5.0
35-55 years old 12 60.0
>55years old 7 35.0
Total 20 100
Length of work
<5 years 7 35.0
25 years 13 65.0
Total 20 100

Effect of COVID-19 periods on ANC
coverage of pregnant women

Based on Table 2, the statistical test results
showed an ANC coverage of 0.00 or p < ¢, 0.05. Thus,
a significant difference is established between the
outcome before (February 9, 2020-March 9, 2020)
and after (March 10, 2020—April 9, 2020) the lockdown
period.

Table 2: Difference in value of ANC coverage of pregnant
women before and after the COVID-19 lockdown period

Standard deviation
5782

Variable Mean
Before the COVID-19 lockdown period -15.433
After the COVID-19 lockdown period

p-value
0.000

The effects of ANC on the improved midwife
participation in counseling, high-risk early detection,
Hb monitoring, and the provision of Fe tablets

Based on Table 3, the statistical test results
for counseling p = 0.00 or < a 0.05. Thus, a significant

difference was established between the values
reported before and after the intervention. Similarly,
p < 0.00 was recorded for high-risk early detection and
p < 0.002 for examination of Hb. Therefore, there was
a significant difference between the values before and
after the intervention. Furthermore, the provision of Fe
tablets was at p < 0.003, which confirms a significant
discrepancy between the value estimated before and
after the e-ANC.

Table 3: Difference in value of midwife participation in
counseling, high-risk early detection, Hb examination, and
provision of Fe tablets

Variable Mean

Counseling
Pre-intervention
Post-intervention

High-risk early detection
Pre-intervention
Post-intervention

Hb monitoring
Pre-intervention
Post-intervention

Provision of Fe tablets
Pre-intervention
Post-intervention

Standard deviation p-value

-14.500 6.856 0.000

-17.950 4.718 0.000

-15.550 4.617 0.002

-15.250 3.567 0.003

Effects of e-ANC on pregnant women
for counseling, high-risk early detection, Hb
examination, and provision of Fe tablets

Based on Table 4, the statistical test results for
counseling showed p = 0.00 or < o 0.05. This shows that
there were significant differences in pregnant women
participation before and after the e-ANC intervention.
Meanwhile, the high-risk early detection was at p < 0.00,
while the Hb examination was at p < 0.002. Such indicate
significant differences in both parameters, similar for the
provision of Fe tablets with p < 0.003.

Table 4: Differences in the value of pregnant women
participation in counseling, high-risk early detection, Hb
examination, and provision of Fe tablets during the COVID-19
period

Variable Mean Standard deviation

Counseling
Pre-intervention
Post-intervention

High-risk early detection
Pre-intervention
Post-intervention

Hb monitoring
Pre-intervention
Post-intervention

Provision of Fe tablets
Pre-intervention
Post-intervention

p-value

-14.167 6.069 0.000

-18.900 4.318 0.000

-14.833 5.045 0.002

-15.400 3.701 0.003

Impact of disorders on women’s
reproductive health

Table 5 shows the reproductive health problems
suffered by pregnant women before the provision of
ANC. These include dizziness or headache (46.6),
fever (10.0%), fetal death (3.3%), miscarriage (3.3%),
and bleeding (10.0%). Furthermore, 6.7% decline in
dizziness and 3.3% decline in headache and fever were
reported after the intervention. However, fetal death,
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miscarriage, and bleeding were all at 0.0%. However,
the incident of no complaints reached 90.0%.

Table 5: Reproductive health problems pre- and post-
intervention during the COVID-19 period

>

Reproductive health problems Before fter

F % f %
Dizziness/headache 14 46.6 2 6.7
Fever 3 10.0 1 3.3
Fetal death 1 3.3 0 0.0
Miscarriage 1 3.3 0 0.0
Bleeding 3 10.0 0 0.0
Number of complaints 22 734 3 10
No complaints 8 26.6 27 90.0
Total 30 100 30 100

Discussion

Effect of the COVID-19 lockdown period on
the ANC coverage for pregnant women

The analysis showed a significant difference in
the antenatal coverage before and after the COVID-19
lockdown period. This was the result of the Indonesian
local governments recommending various safety
measures against COVID-19 such as staying at home,
working from home, social distancing, avoiding direct
physical contact, and evading crowds [1], [2]. In addition,
the disease has prevented pregnant women and health
workers from visiting the Public Health Center, due
to the fear of contracting the virus. This condition is
congruent with Daw MA [10], where lockdown periods
were reported to affect the visiting of pregnant women
in health facilities. Meanwhile, midwives tend to
perform more home visits on instances where there are
complaints. The current study highlighted the service
rendered at the Public Health Center to include only
childbirth, and this is served according to the COVID-19
protocol [1].

Effects of ANC application on increased
midwife participation in counseling, high-risk early
detection, monitoring HB, and provision of Fe
tablets for pregnant women

The analysis showed a significant difference
in the participation of midwives before and after using
the e-ANC for counseling, detecting early high-risk
pregnancies, measuring Hb, and providing of Fe tablets
to pregnant women (Table 3). This is possible because
the application automatically modifies the midwives’
behavior because communication, counseling, and
evaluation are all conducted without direct physical
contact with the pregnant women. The e-ANC feature
allows for intense detailing about the pregnant women’s
health condition during the pandemic. Furthermore,
there are also a number of questions from pregnant
women relating to the ways of preventing, the harm
caused, and the overall influence of the COVI-19.
This further improves the midwives’ knowledge [11],

and counseling is now focused on the pregnancy and
more on how it may be affected by COVID-19, thus
subsequently impacting service improvement [2]. This
situation indirectly promotes motivation and activity in
providing ANC services [12], [13].

The study results are congruent with Segars
et al., [14] where the midwives with knowledge on ANC
and COVID-19 effectively conducted ANC according to
COVID-19 standards. This expertise is also very useful
for counseling, high-risk early detection, and improving
overall maternal safety and infant health. In addition, the
use of a risk approach in testing is important, especially
in high-risk pregnancies [14], because the incidence
of anemia ought to be detected very early [15], [16].
Therefore, it is mandatory for midwives to examine Hb
and provide Fe tablets while providing ANC during the
pandemic [17].

Based on the results, some midwives avoided
reporting to the Public Health Centers for the fear of
contracting the COVID-19 virus before the e-ANC
implementation. This was because one of the criteria
for identifying people under surveillance (ODP) includes
people working and visiting health facilities involved
with treating patients with COVID-19 symptoms [17].
Therefore, the use of e-ANC guarantees the feeling of
safety, as services to pregnant women are now made
possible without physically visiting the Public Health
Center.

Furthermore, some midwives considered the
tendency for Hb measurement to increase the duration
of contact with pregnant women. However, e-ANC
implementation increased the midwife participation
in examination, as measurements were conducted at
home and the health workers and pregnant women had
to wear their personal protective equipment. The results
obtained from the evaluation are used as a reference in
explaining the benefits of iron tablets and the possible
consequences of anemia [18]. This situation is in line
with Yan et al. [19], where ANC enables the detection
of problems faced by pregnant women in need of
special services. These challenges include anemia,
complications, high fever, and other symptoms with a
tendency to endanger the lives of both the mother and
child [20]. Therefore, the practice of early treatment
saves pregnant women during the COVID-19 pandemic.

Effects of ANC on pregnant women
in counseling, high-risk early detection, HB
monitoring, and provision of Fe tablets

The results showed that there were significant
differences between counseling, high-risk early detection
examinations, Hb monitoring, and provision of Fe tablets
before and after the e-ANC intervention (Table 4). This
occurred possibly because the implementation of the
application influences the pregnant women’s knowledge
about pregnancy and COVID-19. Such is possible
because the elements of e-ANC serve as guide for
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them in describing the actions to perform. Furthermore,
the counseling benefits are obtainable at any time
and any place without making physical contact with
health workers. Moreover, pregnant women are able
to personally detect their risk level (high or low). The
results are also congruent with Haddad et al. and Feroz
et al. [7], [8], where the use of information technology
to serve pregnant women promotes the individuals’
knowledge of the progress, because the results of
previous examinations are reaccessible.

The most significant improvement after the
e-ANC implementation is observed in the domain of
counseling and high-risk early detection. Following
the counseling instructions, four items were obtained
to protect pregnant women against COVID-19. First,
pregnant women must practice frequent handwashing
with soap and running water for 20 s and use hand
sanitizers with at least 70% alcohol content. Second,
they must maintain a minimum distance of 1 m from
other people and avoid crowded rooms. Third, they must
avoid touching their eyes, nose, and mouth. Finally, they
need to pay conscious attention to the cleanliness of
their breathing, using a mask, especially when coughing
or sneezing. In addition, the incidence of fever, cough,
or difficulty in breathing requires contacting the nearest
health worker or hospital immediately. The results of this
study are in accordance with Ministry of Health of the
Republic of Indonesia (1), where the COVID-19 protocol
for pregnant women includes avoiding touching the
eyes, nose, and mouth with unwashed hands, as well as
avoiding physical contact with sick people. Furthermore,
using a medical mask and staying at home when sick
or visiting a suitable health facility immediately, keeping
clean, and regularly disinfecting surfaces and frequently
touched objects are effective preventive measures. In
addition, Yan et al. and Lim et al. [20], [21], counseling
about COVID-19 during pregnancy is very important to
maintain the safety of pregnant women.

The e-ANC is an Android-based application,
specifically designed for the COVID-19 pandemic. This
application is used by pregnant women to personally
detect their risk (high or low). Furthermore, health workers
including doctors and midwives are able to monitor the
development of pregnancy and the fetuses at any time.
Clients feel safe and happy as services are provided at
any time from home. This is congruent with the outcome of
Haddad etal. Schwartz[7], [9], relating to the effect of health
information technology on the quality of care provided to
pregnant women during the pandemic. Furthermore, this
is improved by health information technology, especially
through reduced negligence in monitoring the pregnancy
and fetus development [1], [7], [8].

Impact of ANC on reproductive health
problems during in the COVID-19 pandemic

Reproductive health problems before and
after the intervention decreased from 55.5% to

3.6% (Table 5). This condition is possibly due to the
integration of midwives and pregnant women on
a single system, which ensured their regular and
continuous communication and education. In addition,
the presence of e-ANC improved counseling, high-risk
early detection, monitoring Hb levels, and compliance
in consuming Fe tablets during the pandemic. The
midwives also now possess the knowledge and skills for
early detection, needed to ensure timely resolution. This
is in accordance with Ministry of Health of the Republic
of Indonesia, Firdiiansyah, Saleh, [1], [22], [23], where
the education model expected by pregnant women
during in the COVID-19 pandemic is comprehensive for
determining the pregnancy development.

Furthermore, other health problems, including
fever, flu, and cough, similar to COVID-19 symptoms
were very low (10%) compared to the findings of
Mamar et al., [6] where complaints in the form of fever/
convulsions, coughing, and spasms were reported by
55% of respondents. This is possible due to the stigma,
stereotype, and subsequent marginalization assumed
to worsen the health status and recovery rate of
pregnant women, hence, the practice of concealing the
information. In addition, there is fear of being ostracized
by the community, and this greatly affects mental
health (fear) and worsens the individuals’ immunity.
The research results are congruent with Firdiyansyah
and Saleh [22], [23], where stigma and stereotyping
contributed to the healing process of patients and high
mortality rate resulting from the COVID-19 pandemic in
Indonesia, for both the patient and the health workers.
The issues of rejection of the COVID-19 corpse and
patients by some communities prompt the reluctance
to report the disease to health institutions, despite the
already existing infection [22].

The e-ANC provides information on the current
condition of pregnant women, and the midwives are
able to provide preventive treatment more quickly.
For example, dizziness/headache reported before
the intervention was at 45.6%, and this has reduced
to 6.7% afterward (Table 5). This is possibly due
to the regular checks for body temperature, blood
pressure from the beginning, facilitating the early
protection against patients with COVID-19 symptoms.
Therefore, the use of e-ANC is highly needed. It also
plays an important role in reducing reproductive health
problems. This also serves as the main supporting
tool to anticipate an increase in postnatal pregnancy
deaths, due to the minimal contact with health workers.
In addition, antenatal care reduces maternal mortality
rate during social distancing [1], [24]. This finding is a
novelty to complement the research of Haddad et al.,
Feroz et al. [7], [8], where the comprehensive use of
technology in ANC improved the reproductive health
of pregnant women. Furthermore, reduced maternal
mortality rate was reported during the pandemic
lockdown period, especially in the Central Sulawesi
Province of Indonesia.
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This study showed no positive cases of
COVID-19 for pregnant women and babies born.
However, miscarriages and fetal deaths were reported.
A convincing relationship was not established between
COVID-19 infection and the risk of miscarriage
and fetal death in the second trimester. This trend
is in line with Infections, Reproduction, Obstetrics,
Ginecology and Recommendations in Pregnant
Women-Childbirth [24], where no clear data were
observed to correlate high fever with disability and fetal
death.

Conclusion

The lockdown period during the COVID-19
pandemic led to a low ANC visitation rate for pregnant
women. Therefore, e-ANC was introduced as an
alternative solution to increase ANC (i.e., counseling,
high-risk early detection, monitoring Hb, and provision
of Tablet Fe). After the implementation of the application,
counseling on maternal-child health and COVID-19, and
high-risk early detection were identified as the highest
domain in the services provided. Furthermore, e-ANC
influenced the decline in the overall reproductive health
problems.
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Significance Statement

This study identified the effect of COVID-19
lockdown on the low ANC visit of pregnant women.
In addition, electronic antenatal care (e-ANC) for
midwives and pregnant women is an alternative
solution to improve care, due to increased participation
in counseling, early detection of high risk, as well as

Hb and Fe tablet monitoring. This practice also reduces
reproductive health problems.
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