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Abstract

Pregnant women are a vulnerable group who are at risk of experiencing physiological changes that result in a partial
decrease in immunity. Pregnancy with anxiety for pregnant women, which can affect maternal health, hinder
development, cause emotional disturbances at birth, and even result in pregnancy complications. This type of research
is observational-analytic with a cross-sectional design from January to June 2021. The population in this study is all
third-trimester pregnant women at the Mataram City Regional Health Center and West Lombok Regency. There were
228 respondents in the study, taken using the accidental sampling technique. Data collection was carried out by
accessing medical record data and filling out questionnaires for pregnant women who underwent examinations. The
results of the chi square test showed that there was a relationship between anxiety and pregnancy complications with
a p value of 0.0000 (p < 0.05) and a relationship between anxiety and fetal heart rate with a p value of 0.007 (p < 0.05).
The ANOVA test results also showed that there was a simultaneous influence of fetal heart rate and pregnancy
complications on anxiety in pregnant women, with a significance value of 0.0000 (p < 0.05) and an effect size of 74.6%.
This research shows that early detection and management of anxiety during pregnancy is very necessary to prevent and
minimize the occurrence of pregnancy complications and disruption of fetal well-being, which is characterized by an
abnormal fetal heart rate.
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1. Introduction

During pregnancy, various changes will occur in the mother, both physiologically and psychologically. This causes the
mother to feel uncomfortable during pregnancy and triggers stress, which is indicated by the mother being often moody.
Emotional disturbances in the form of stress or depression experienced during pregnancy will affect the fetus because,
at that time, the fetus is in the formative period, which will result in stunted growth of the baby, or LBW (1,2).

In the third trimester of pregnancy, the psychological changes of pregnant women are more complex and increase
compared to the previous trimester due to the growing condition of the pregnancy. Several psychological conditions
occur, such as emotional changes and discomfort, so pregnant women need support from their husbands, family, and
medical personnel (3).

In several developed countries, including England and Australia, around 10% of pregnant women and 13% of women
giving birth experience mental health problems such as anxiety. This incident occurs more often in developing countries,
reaching 15.6% of pregnant women and 19.8% of women giving birth, including in China, India, Pakistan, South Africa,

* Corresponding author: Dyah Woro Kartiko Kusumo Wardani

Copyright © 2024 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://gsconlinepress.com/journals/gscbps/
https://doi.org/10.30574/gscbps.2024.29.1.0369
https://crossmark.crossref.org/dialog/?doi=10.30574/gscbps.2024.29.1.0369&domain=pdf

GSC Biological and Pharmaceutical Sciences, 2024, 29(01), 134-142

Chile, Jamaica, Mexico, and Uganda. The incidence of anxiety among pregnant women in Indonesia is 28.7%, including
among pregnant women approaching delivery (2,3).

According to Savitri in Muyasroh 2020, there are certain times in human life when anxiety occurs. Anxiety can take the
form of constant worry and fear and is related to everyday life. Anxiety among pregnant women brings feelings of
insecurity, constant worry, and fear. This will cause a high risk in the pregnancy process that a woman goes through.
According to Hasim in Setiani 2020, anxiety in pregnant women can trigger stimulation of uterine contractions, which
is very dangerous, especially in the first trimester (4-7) .

The results of research conducted by Heriani in Wulandari 2019 showed that 53.3% (of 45 pregnant women
respondents) experienced anxiety when facing childbirth. The results of research conducted by Fazdria and Meilani in
2019 showed that of the 25 respondents, 12 (48%) pregnant women experienced severe anxiety in facing childbirth,
12 (48%) pregnant women experienced moderate anxiety, and 1 (4%) pregnant mother experienced mild anxiety (8-
11).

Anxiety that occurs in pregnant women can affect the health of the mother and fetus; the development of the fetus can
be hampered or emotional disturbances can occur at birth if anxiety during pregnancy is not handled properly, even
leading to pregnancy complications (12). Continuous (repeated) anxiety and stress during pregnancy will affect the
physiological and psychological development of the fetus (8). In addition to the factor of vulnerability to virus
transmission, this mental health condition can be exacerbated by a lack of direct family support and social support
during pregnancy, childbirth, and the postpartum period. Although the pandemic situation and the implementation of
screening for pregnant women are known to affect the mother's mental condition, there are not many reports or pieces
of literature that report the relationship in detail (1,2).

2. Material and methods

The research method used is observational analytics with a cross-sectional design. This research was conducted in the
cities of Mataram and West Lombok Regency, especially in the working areas of the Mataram City Health Center and the
West Lombok Regency Health Center, which represent the sub-district areas covered by the Mataram City and West
Lombok Regency areas.

The population in this study were all pregnant women in the third trimester at the Community Health Center in Mataram
City and West Lombok Regency. Researchers will use an accidental sampling technique of 228 respondents to carry out
the research, namely from January to June 2021. The research was conducted in the working areas of the Mataram City
Health Center and the West Lombok Regency Health Center. Mataram City and West Lombok Regency are considered
representative of the sub-district area covered by Mataram City and West Lombok Regency. Research can be carried
out by accessing medical record data that is stored completely at the community health center, as well as pregnant
patients undergoing examinations in both areas. The Mataram city work area consists of 11 health centers, which were
used as research subjects. There are 4 health centers that have inpatient status so they can provide 24 hour service.
This puskesmas serves a 24 hour emergency room, has a maternity ward, a general inpatient room, and poly services.
The four health centers are Karang Taliwang Health Center, Ampenan Health Center, Tanjungkarang Health Center, and
Pejeruk Health Center. Another research subject, namely in the working area of West Lombok Regency, consists of 20
community health centers that are used as research subjects, namely 9 community health centers with inpatient status,
namely Gunungsari Health Center, Penimbung Health Center, Sesela Health Center, Kediri Health Center, Narmada
Health Center, Suranadi Health Center, Meninting Health Center, and Kuripan Community Health Center. Researchers
were assisted by enumerators, namely midwives who work at the relevant community health centers, and by students
from the Midwifery Department of the Mataram Ministry of Health Polytechnic in collecting data.

The data used are primary and secondary. Before the data collection process, researchers will conduct outreach with
enumerators using the Zoom meeting platform regarding the instruments used so that data accuracy will be accounted
for through this process. so that all respondents who are within the scope of the research and come to carry out the
examination on that day will receive justice and the same opportunity to participate. Respondents and enumerators will
sign informed consent and an integrity pact to commit to and maintain the principles adhered to in the research. The
data collection process per respondent will be carried out using codes as the respondent's initials to maintain data
confidentiality. Dissemination will be carried out to explain the findings, which will be disseminated to the community
health center and community representatives.for bone ossification measurement and brown for RANKL expression
were semi-quantified using the Image] software.

135



GSC Biological and Pharmaceutical Sciences, 2024, 29(01), 134-142

3. Results and discussion

3.1. Respondent Characteristics

Tabel 1 Characteristics of Respondents based on Age, Education, Parity, BMI, Gestational Age, Estimated Fetal Weight
(n=288)

Characteristics Frequency | %
Age

<20 years 30 13.1
20-35 years 183 80.3
35 years 15 6.6
Education

No school 3 1.3
Elementary School/Equivalent |33 14.5
Middle School/Equivalent 68 29.8
SMA/Sederajat 119 52.2
DIII/PT 5 2.2
Anemic Status

Not Anemic 84 36.8
Anemic 144 63.2
BMI

Underweight 0 0
Normal weight 94 41.2
Overweight 134 58.8
Gestational Age

< 36 weeks 27 12
36-40 weeks 198 87
>40 weeks 3 1
Estimated Fetal Weight

<2500 gr 26 11.4
>2500 gr 202 88.6
Fetal Heart Rate

Bradycardia 8 35
Normal 216 94.7
Tachycardia 4 1.8

Fetal Movement

Normal 216 94.7
Abnormal 12 5.3
Anxiety Level
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Not Anxious 148 64.9
Mild 35 15.4
Severe 45 19.7

Pregnancy Complications

No Complications 184 80.7

There Are Complications 44 19.3
Source; Primary data, 2023

Based on table 1, the majority of respondents were aged 20-35 years, namely 80.3%. Several studies also state that
maternal anxiety during pregnancy is related to age factors. At the age of 35 years, some women are classified as
pregnancies at high risk of congenital abnormalities, and maternal and infant mortality rates increase due to
complications during delivery, which will increase anxiety, while pregnant women aged less than 20 years are indicated
to experience severe anxiety because their physical condition is not yet 100% ready (13,14).

The highest education is SMA/Equivalent 119 (52.2%); low education will cause a person to experience stress and
anxiety; this occurs due to a lack of information and knowledge among pregnant women regarding their health and
pregnancy (15).

Anemia status was 144 (63.2%), highest BMI with overweight category 134 (58.8%), Gestational age 36-40 weeks 198
(87%), In the third trimester, maternal psychological changes appeared more complex and increases again compared
to the psychological condition in the previous trimester, this is because the mother is increasingly aware of the presence
of a fetus in her womb which is getting bigger and bigger and a number of fears begin to increase, the mother feels
increasingly anxious about the baby's life and the condition of the baby and the condition of the mother herself. Apart
from that, pregnant women are a vulnerable population, both physiologically and psychologically. The vulnerability in
question is due to various changes during pregnancy that affect the body's immune system. Meanwhile, psychologically
it can cause psychological pressure including stress, anxiety and depression, which can increase maternal and infant
morbidity (15,16).

The results of the study showed that the highest estimated fetal weight was >2500 gr 202 (88.6%), fetal heart rate was
in the normal category 216 (94.7%), fetal movement was normal 216 (94.7%), level of anxiety was not anxious 148
(64.9%), and there were no pregnancy complications 184 (80.7%). Higher maternal anxiety and depression symptom
scores during late pregnancy were associated with lower estimated infant brain WM development, which indicated in
utero influences of maternal mental health during pregnancy on the developing brain (1). High frequencies of maternal
mental health problems, such as clinically relevant anciety and depression, during epidemics have been reported in
many countries. Research by Bethany et al. (2021) mentions maternal stress during pregnancy as a potential causal
factor; however, the majority of premature births are iatrogenic, thus indicating that the behavior of health care
providers may be a causal factor in maternal stress (17-19).

3.2. Relationship between Pregnant Women's Anxiety Level and Pregnancy Complications

Tabel 2 Relationship between Pregnant Women's Anxiety Level and Pregnancy Complications (n=288)

Anxiety Level | Pregnancy Complications Amount P-Value
No Complications | There Are Complications
f % F % f %
Not Anxious 147 64.5 1 0.4 148 | 64.9 | 0.000
Mild 35 15.4 0 0 35 | 154
Severe 2 0.9 43 18.9 45 | 19.7

Table 2 above shows that the group of mothers who were not anxious during pregnancy and experienced complications
was 0.4%, while mothers with anxiety (moderate and severe) and experienced complications were 18.9%. Based on
these data, it can be seen that complications often occur in pregnant women with anxiety.
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Based on the results of the analysis using the chi-square test, the P-value was 0.000. Based on this value, because the p
value is <0.05, it can be concluded that the level of anxiety in pregnant women is related to complications in pregnancy.

These results are also in line with research conducted by Rudiyanti Novita, entitled "Level of Anxiety in Pregnant
Women with the Incident of Preeclampsia in a Lampung Provincial Hospital." This research shows that there is a
relationship between the level of anxiety in pregnant women and the incidence of preeclampsia (P value = 0.005). This
research is also in line with Saddam's research in 2023, which stated that there was a significant relationship between
anxiety and the incidence of preeclampsia at the Pertiwi Makassar Regional Special Hospital for Women and Children.
It has been found that mothers with anxiety can increase their blood pressure during pregnancy. High blood pressure,
or hypertension, can be one of the causes of preeclampsia. It is known that preeclampsia is a complication that can occur
in pregnant women (20-22).

During pregnancy, there is an increase in the hormone progesterone, which causes emotional disturbances and makes
the mother tired quickly, thus having an anxious effect on pregnant women. The hormone adrenaline also increases,
causing dysregulation of the body's biochemistry and resulting in physical tension in pregnant women, such as being
irritable, easily restless, unable to concentrate, and experiencing anxiety. Changes in the psychological state of
pregnancy require pregnant women to get used to them. Anxiety is a form of psychological adaptation, but if it lasts for
a long period of time, it will cause excessive stress and even depression. Pregnant women who experience anxiety can
increase their blood pressure. In anxiety, there is excessive secretion of the hormone adrenaline, causing high blood
pressure. Anxiety in pregnant women can strongly activate the HPA (Hypothalamus-Pituitary-Adrenal) stress response,
increase the production of the CRH (Corticotropin-Releasing Hormone) hormone, and stimulate the production of
inflammatory cytokines during pregnancy (15,23). Increases in the maternal HPA axis can influence fetal HPA
development, thereby causing long-term stressful effects on the entire developmental pathway. Mothers who
experience stress are more susceptible to infections and illnesses during pregnancy, as well as behavioral changes such
as poor nutrition, reduced physical activity, and sleep disorders (15).

3.3. The Relationship between Pregnant Women's Anxiety Level and Fetal Welfare

Table 3 Relationship between Pregnant Women's Anxiety Level and Fetal Welfare (n=288)

Anxiety Level | Fetal Welfare P -Value P-Value
Fetal Heart Rate Fetal Movement
Bradycardia | Normal |Tachycardia Abnormal | Normal
f % f % |f % f % f %
Not Anxious |7 3.1 14.1/61.8|0 0 8 [3.5 140 |61.4
0.007 0.960
Mild 0 0 32 |14 |3 1,3 2 109 33 [14.5
Severe 1 0.4 43 1891 0.4 2 |09 43 |18.9

Based on table 3, it can be seen that 61.8% of mothers who do not experience anxiety have a normal heart rate, while
2.1% of pregnant women with anxiety have an abnormal heart rate (bradycardia or tachycardia). The results of the chi
square test on the relationship between anxiety and fetal heart rate found a p value of 0.007, which means the p value
< 0.05 so that HO is accepted, namely that there is a relationship between anxiety and fetal heart rate.

This research is in line with Saddam's research from 2023, which found that pregnant women who experience anxiety
can increase their heart rate. Pregnant women with anxiety can have their blood pressure increase. Preeclampsia in
pregnant women can result in the unborn baby having a low birth weight and even death. The baby in the womb can
feel and respond to what the mother is feeling, including the mother's heartbeat. The faster the mother's heartbeat, the
faster the fetus moves in the womb (22,24).

Table 3 also shows that for mothers who were not anxious, almost all of their babies (61.4%) had normal movements,
whereas for mothers who experienced anxiety, only a small proportion of babies (1.8%) had abnormal movements. The
results of the chi square test on the relationship between anxiety and fetal heart rate found a p value of 0.960, which
means the p value is > 0.05, so HO is rejected, namely that there is no relationship between anxiety and fetal movement..
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Poor maternal anxiety can greatly affect the neuro-behavioral development of the fetus. Based on Olesen's research in
Reissland, 2020, it was stated that at 32 weeks of gestation, fetuses from mothers suffering from HG showed a much
higher level of fetal movement than fetuses from healthy mothers. On the one hand, a significant decrease in fetal
movements indicates an increased risk of fetal growth restriction, stillbirth, premature birth, and the need for an
emergency caesarean section (16,25,26).

Based on research by Sjostrom et al. (2002), it was found that the condition of fetuses from pregnant women who had
high anxiety showed rapid fetal movements exceeding normal values, compared to the condition of fetuses from
pregnant women who had low levels of anxiety, with fetal movements that were less than normal. In two different
studies, Van den Bergh and colleagues found a significant positive correlation between maternal anxiety in late
pregnancy and fetal movements in other states. Another finding from the research that has been conducted is that there
is a positive correlation between maternal anxiety scores and the duration of the fetal heart rate pattern. Maternal
anxiety may have an impact on the time the fetus is awake at the end of pregnancy (a tendency for a longer fetal heart
rate duration). High maternal anxiety may be associated with reduced fetal heart rate variability (16,27).

3.4. The Effect of Pregnant Women's Anxiety Level on Fetal Heart Rate and Pregnancy Complications

Tabel 4 The influence of pregnant women's anxiety on fetal heart rate and pregnancy complications

Anxiety Level | R Square | Sig
0.745 0.000b

b. Predictors: (Constant), Fetal heart rate, pregnancy complications

The ANOVA test results show a significance value of 0.000, which means the sig value is <0.05, so according to the basis
for decision-making in the F test, it can be concluded that the hypothesis is accepted; in other words, fetal heart rate and
pregnancy complications simultaneously influence maternal anxiety during pregnancy.

In the SPSS model summary output, the fetal heart rate variables and pregnancy complications, which are known to be
associated with anxiety in pregnant women, show an R square value of 0.745. This figure means that the fetal heart rate
and pregnancy complications are simultaneously influenced by maternal anxiety during pregnancy by 74.5%. The
COVID-19 pandemic and its various potential impacts on health care, mental health and economic effects (28).
Monitored maternal and fetal physiology while mothers’ responded to a cognitive challenge to examine the relationship
between pregnant women'’s acute stress responses and FHR and to determine the effect of differences in maternal state
anxiety levels on these responses (13).

This research is in line with the 2023 study, which found that the more vulnerable the level of stress experienced by
pregnant women, the more susceptible they are to preeclampsia and asphyxia in newborn babies. Stress in pregnant
women is caused by an increase in the hormones adrenaline, noradrenaline, and epinephrine. Pregnant women
experience physical tension due to the hormone norepinephrine, which causes biochemical dysregulation in the body.
This physiological process can influence daily behavior. Pregnant women can become irritable or fussy, restless, unable
to focus, indecisive, and even want to run away from the realities of life. This condition can exacerbate anxiety and
tension, resulting in a feedback cycle that can increase overall emotional intensity. In other words, anxiety disorders
are common during pregnancy and can have negative effects on both the mother and the fetus. A pregnant woman's
anxiety will affect the fetus she is carrying (29). Many studies show that negative thoughts can harm pregnant women
and the fetus they are carrying. Anxiety has a negative impact on pregnant women because it stimulates uterine
contractions. As a result of this condition, blood pressure can rise, triggering preeclampsia and miscarriage (25).

Anxiety or stress causes the body to release the hormone corticotropin-releasing hormone (CRH), which produces an
increase in the stress hormone cortisol. This mechanism can persist throughout pregnancy, and the placenta can also
emit the stress hormone CRH. Anxiety makes pregnant women very vulnerable. As a result, small amounts of this
hormone can enter the amniotic fluid and disrupt the fetus' metabolic processes. The risks of anxiety in pregnant women
include causing premature birth and increasing the risk of asphyxia (30).

If anxiety during pregnancy is not addressed as soon as possible, it will have a negative impact on the mother and fetus.
The impact on the mother is triggering uterine contractions, resulting in premature birth, miscarriage, and depression.
The consequences of this condition can increase blood pressure, which can trigger preeclampsia and miscarriage (31).
The fetal heart rate is influenced by various factors, including the mother's position, uterine activity, and the mother's
gestational age, which is caused by the balance of maturity, sympathetic and parasympathetic nerves, fetal stress, and
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anxiety felt by pregnant women. This anxiety can cause mothers to experience physical discomfort during pregnancy,
which results in mothers not paying attention to their pregnancy, including inadequate nutritional intake. Insufficient
nutritional intake in the mother will also result in the fetus not getting proper nutrition, resulting in reduced blood flow
to the fetus, which can result in a low fetal heart rate (15,16,24,31).

This research is K.Sjostrom (2002) which states that fetal heart rate is considered a factor for measuring the well-being
of the fetus in the womb. One of the factors that influences fetal heart rate is anxiety during pregnancy (27,29).

Prenatal stress can have a significant impact on pregnancy, maternal health, and fetal development throughout the life
cycle. This impact can occur directly through the influence of physiological changes related to prenatal stress that affect
the condition of the fetus, namely changes in fetal heart rate and other fetal development, or indirectly through the
effects of prenatal stress on maternal health and baby development (30).

4., Conclusion

There is a significant relationship between pregnant women's anxiety and fetal heart rate, with a p value of 0.007. There
is no significant relationship between pregnant women's anxiety and fetal movement, with a p value of 0.960. Pregnancy
complications and fetal heart rate are known to simultaneously influence maternal anxiety during pregnancy by 74.5%,
while 25.5% are influenced by other factors, so further research and development are needed regarding factors that
influence pregnancy, especially psychological factors (32).
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