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Abstract---Managing stress plays a vital role in building a healthier
support system for pregnancy and increased fetal growth. However,
many pregnant women undergo stress during the COVID-19
pandemic. Cortisol is associated with early miscarriage derived by the
adrenal glands responding to stress. In addition, anxiety has side
effects on women’s quality of life. PIBF mediates the
immunomodulatory effects of progesterone during pregnancy. This
study aimed to measure the changes in anxiety, cortisol, and PIBF,
levels in the pregnant woman due to increased stress during the
COVID-19 pandemic. This study was conducted in Community Health
Center Surakarta, Indonesia. This study used twenty pregnant women
and classified into two groups. The control group was given regular
prenatal assessment, while the treatment group was given a
psychocurrative intervention, including cognitive, social, spiritual, and
physical support. This intervention was performed once a week in a
class and twice at their homes. Blood was collected from the pregnant
woman to measure PIBF and cortisol levels before and after the
intervention. In addition, anxiety was measured using the DASS-21
scale.
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Introduction

Coronavirus (COVID-19) is caused by SARS-CoV-2 in human. This condition
triggers risk of women in mental health conditions, particularly perinatal anxiety
and stress (Novika et al., 2019). A long-term study of pandemic affects pregnant
and non-pregnant mothers. Pregnant women have higher depression and anxiety
scores than non-pregnant women (Hamzehgardeshi et al., 2021; Villar et al.,
2021). These conditions trigger more anxiety and stress in pregnant women
(Novika et al.,, 2019; van den Heuvel et al.,, 2015). Antenatal depression is often
undiagnosed and untreated, whereas the available treatment for psychological
problems, including anti-depressants and breastfeeding risks. In addition,
barriers to therapy such as stigma and expenses are prohibited for women.
Therefore, regular assessment of women’s mental health is urgently needed.
Generally, women need consultation about their mental health during the visit.
For this reason, health facilities must provide more services to women who are
pregnant in pandemic situation (Lopez-Morales et al., 2021). Approximately, 2% of
pregnant women experienced with anxiety severe, 32% moderate-severe, 42%
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moderate, 23% mild, and only 2% did not experience anxiety due to the pandemic
(Viandika and Septiasari, 2021).

The psychological intervention impact on prenanat women in pandemic situation
according to meta-analysis and systematic reviews studies. There were 42% of
anxiety prevalence and 25%. Several factors, such as age, family condition,
physical activity, and social support influence mental health of pregnant women
in COVID-19 pandemic condition. For this reason, an effort is needed to prevent
mental health disorders (Fan et al., 2021). Pregnant women need better cognitive
support during pregnancy (Khoury et al., 2021). In terms of mental disorders,
pregnant women also experience physical complaints such as fever, cough,
pneumonia, and other immunological disorders (Abedzadeh-Kalahroudi et al,
2021).

A study reported that lymphocytes express progesterone-induced blocking factors
(PIBF) in pregnancy. PIBF is critical to regulate immunological actions to protect
and maintain a pregnancy (Szekeres-Bartho, 2018). However, fetal exposure to
excessive maternal cortisol could impact human pregnancy loss and
dysfunctional brain development to infancy and childhood (Nepomnaschy et al.,
2006; Scheinost et al.,, 2017). In early pregnancy, maternal cortisol slower the
development rate of infant according to Bayles Scales of Infant Development
(BSID), behavioral and emotional disturbance during infancy and childhood
(Bergman et al., 2007; Davis and Sandman, 2010). These two factors are
prominent in maternal and fetal well-being (Rauf et al., 2021).

Psychocurative is a psychological intervention that ensures a person against their
mental state, including cognitive, social, physical, and spiritual (Soetrisno et al.,
2020). This intervention can be adjusted to psychological conditions and build a
harmonious relationship to improve psychological stability (Soetrisno et al.,
2019). Long-term (two years) psychocurrative reduces anxiety, cortisol, and
depression levels. Furthermore, a study reported that psychocurrative improves
the condition in advanced cervical cancer patients (Soetrisno et al., 2020).
Therefore, this study aimed to analyze the level of anxiety, cortisol, and PIBF
towards pregnant women due to increased stress in COVID-19 pandemic
situation.

Method
Participant

Based on the screening questionnaire, the first trimester of pregnant women who
experienced stress was selected from Sibella Community Health Center
Surakarta, Indonesia. Pregnant women with severe cardiovascular or other
physical diseases who refused to participate were excluded. All participants were
received written and informed consent. This study was approved by the Research
Ethics Committee of Faculty of Medicine, Universitas Sebelas Maret, Indonesia
(Number 35/UN27.06.6.1/EC/2021).



531
Study design

This study was a quasi experimental using the pretest-posttest control group
design. The anxiety level between two groups of pregnant women before
intervention was measured by the depression anxiety stress scale-21 (DASS-21).
Then, psychocurrative intervention was conducted in the intervention group. This
study was performed at Community Health Center in Surakarta, Indonesia. A
trained midwife guided psychocurrative to intervention about cognitive, social,
spiritual, and physical support. Cognitive support was an approach to provide
information to pregnant women about COVID-19 definitions, clinical symptoms,
laboratory tests, transmission, prevention, and activities of pregnant women
during a pandemic. The husband, the family, instrumental/material, and
emotional support from husband. Spiritual support provided positive support in
accordance with the religion embraced, including truth, goodness, and justice.
Physical support was given training to a pregnant woman on muscle relaxation.
This intervention was performed once a week in a class and twice at their homes.
The respondents were given a psychocurrative book. A relaxation class using the
audiovisual method were scheduled for one hour from 9-10 A.M. in Community
Health Center, Surakarta, Indonesia, with strict regulation of COVID-19
protocols. The control group was given a regular prenatal assessment in
Community Health Center, such as examining haemoglobin, sexual transmitted
disease (STD) infection, hepatitis B, urine, and glucose. They were given
counselling based on their examination and anamnesis.

Instruments

The depression anxiety stress scale-21 (DASS-21) which developed by Lovibond
was used to measure anxiety in pregnant women. The DASS 21 instruments
consisted of 21 question items, including physical, emotional/psychological and
behavioural variables. Stress level on the DASS 21 was classified into five levels,
including normal, mild, moderate, severe, and very severe ranges were 0-7; 8-9,
10-12, 13-16, and 17, respectively (Henry and Crawford, 2005). The scale rate
was classified into 3 categories, namely: O = Not agree; 1= Appropriate to some
degree or rarely; 2= Appropriate to frequent extent; and 3 = strongly agree.

Measurement of cortisol and PIBF level

Cortisol and PIBF levels of serum were measured by ELISA (Multi-Science, China)
based on the manufacturer’s instructions. The coefficient variations of intra- and
inter-assay were as follows: cortisol (7.43-8.78%; <7.03-8.96%), and PIBF (4.93-
5.50%; <3.86-7.27%). Tetramethylbenzidine substrate (Sigma-Aldrich) was used
to develop plates, then stopped using 2 N H2S04, and read at a dual-wavelength
of 450 nm in a microplate reader (BIO-RAD, USA) to gain the concentration and
optical density (OD) values.

Statistical analysis

The data were analysed by SPSS version 22.0 for windows. Data were presented
as meantSD, frequency and percentage (%). All study variables were analysed by
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an independent t-test. P-value <0.05 was considered as a significant difference
statistically.

Results and Discussion

The respondent's characteristics are presented in Table 1. The intervention
group's mean maternal and gestational ages were 29.4 years and 14.6 weeks. The
primigravida and multigravida were 1 (10%) and 9 (90%), respectively. The
respondents in the intervention group were 2 (20%) people who did not have a
child, 4 (40%) people with a child, and 4 (40%) people with more than four
children. The control group's maternal ages and gestational week were 23 years
old and 16.6 weeks. The primigravidas were 8 (80%) and 2 (20%). The women's
demographic data are presented in Table 1 (n=20).

Table 1

Demographic characteristic of respondents
Characteristics Intervention group  Control group
Maternal ages (year) M+SD 29.4+2.86 23+4.4
Gestational age (week) M+SD 14.6+4.52 16.6+3.97
Gravida
1 (Primigravida) N (%) 1 (10%) 8 (80%)
>1 (Multigravida) N (%) 9 (90%) 2 (20%)
Parity (no. of live births) (%)
0 N (%) 2 (20%) 8 (80%)
1 N (%) 4 (40%) 1 (10%)
>1 N (%) 4 (40%) 1 (10%)
History of abortion (%) N (%) 0 (0%) 1 (100%)

We further examined the effect of pandemic COVID-19 against the anxiety level in
pregnant women. As shown in Figure 1, a higher level of anxiety was found in
pregnant woman before the intervention in both groups, however we did not
detect significant differences of anxiety level before and after psychocurrative
intervention in both groups according to the paired sample t-test (p=0.591 and
p=0.162).
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Figure 1. The differences of mean anxiety level between group pre and post
intervention

*Significant vs before intervention in the same group, p<0.05. Control group was
given regular prenatal assessment, while experiment group was given psycho-
curative intervention

Next, we evaluated the level of cortisol in pregnant women between the control
group and the experimental. Our study showed that the highest average level of
cortisol in pregnant woman was occurred in control group after the
psychocurrative intervention. We observed a significant difference between pre-
post-test intervention in both group (p= 0.05 and p= 0.000) based on paired
sample t-test (Figure 2).
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Figure 2. The differences of mean Cortisol level between group pre and post
intervention
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*Significant vs before intervention in the same group, p<0.05. Control group was
given regular prenatal assessment, while experiment group was given psycho-
curative intervention

As shown in Figure 3, the average PIBF level increased in both group after the
intervention. We detected a significant difference of PIBF level before and after the
psychocurrative intervention in the experiment group (p=0.023). Unfortunately,
no significant difference was found in the control group (p= 0.610) according to
the paired sample t-test.
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Figure 3. The differences of mean PIBF level between group pre and post
intervention

*Significant vs before intervention in the same group, p<0.05. Control group was
given regular prenatal assessment, while experiment group was given psycho-
curative intervention

Anxiety and cortisol had adverse effect to pregnancy. The anxiety and cortisol
levels were higher in the control group (Mean=5.1, Mean=17.9) comparing to the
experiment group (Mean=3, Mean=4.58). However, PIBF level were higher in the
experimental group (Mean=23.37). Our result study showed a higher of the
anxiety and cortisol levels in the control group than the experiment group
(P<0.05). We also observed a higher PIBF level in experimental group than the
control group according to the independent t-test (Table 2).

Table 2
The difference of anxiety scale, cortisol level, and PIBF level between the control
and experimental group after the intervention (n=20)

Control Group Experimental Group

n Mean SD n Mean SD EREIEE
Anxiety scale 10 5.1 1.79 10 3.0 1.24 3.042 <0.05
Cortisol level 10 179 5.59 10 4.58 2.49 6.898 <0.00
PIBF level 10 7.7 4.06 10 23.37 10.34 4.455 <0.00

This randomized controlled trial (RCT) study proved that psycocurrative could
reduce DASS-21 score in pregnant women's control and treatment groups.
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Anxiety in pregnant women is influenced by several factors, including
psychological and physiological changes. Pregnant women have high risk of
anxiety due to COVID-19 pandemic (Hamzehgardeshi et al., 2021; Villar et al.,
2021). Additionally, several psychiatric problems such as anxiety and depression
are related to pregnant women during COVID-19 pandemic (Salari et al., 2020). A
previous study showed that the COVID-19 pandemic elevates anxiety and
depression in pregnant women Durankus and Aksu, 2022). COVID-19 in
Indonesia, causes the highest death of pregnant women globally. A previous study
from the cohort data showed that several pregnant women from different ethnic
groups experienced worse mental health due to financial problems (Prady et al.,
2013). Psycocurrative, involving cognitive counseling, social, spiritual, and
physical support for pregnant women, revealed to build an excellent concept of
women’s pregnancy. Psycocurrative helps pregnant women alleviate the stress by
recognizing the spiritual aspect to find meaningful life (Ito et al., 2014). The
abundance of cognitive and spiritual value will change the perception of their life
and pregnancy (Koenig, 2012). By this mechanism, the pregnant woman changes
their distress to a eustress condition or tends to lower the stress feelings by
having psychocurative aids. Psychocurrative changes distress into eustress in 15
advanced-stage cervical cancer patients after intervention (p<0.001) (Soetrisno et
al.,, 2019). Mind-body exercises, which emphasize mindfulness during physical
and psychological support, can help the body to lighten the stress.

In this study, cortisol and PIBF levels were measured to understand the
therapeutic mechanism of Psycocurative in pregnant women. Cortisol level was
measured because the excessive level of cortisol during pregnancy was related to
stress. Moreover, preterm birth and low birth weight increases during COVID-19
pandemic (Cook et al., 2018; Mah et al., 2019). On the other hand, PIBF can
maintain a healthy pregnancy and a prognostic biomarker to threaten miscarriage
(Lim et al., 2020). In this study, psychocurative acts as an intervention that
triggers a functional alteration of the brain through verbal and non-verbal
interactions between therapist and respondents, empathy, catharsis, cognitive
restructuring and new learning. Positive and mutual interaction between
therapist and respondents would have mutual neuronal machinery, which
stimulates neural plasticity and neurogenesis. Psychocurative provides a suitable
environment to develop cognitive, spiritual, and social abilities. The therapist and
the respondents can perform controlled exposure against stress due to a
supportive environment during psychocurative. It benefits to handle the stress in
the future (Malhotra and Sahoo, 2017). Traumatic experiences were submerged
into unconscious memory that controls anxiety and fear from consciousness.
Therefore, psychocurrative attempts to activate the respondents' emotions such
as anxiety and fear to be released in a free controlled environment and leading to
modification of maladaptive reactions. Thus, pregnant women level of anxiety is
reduced. Another study demonstrated that psychological interventions decrease
the level of depression and stress in pregnant and postpartum women.
Psychological intervention is the effective approach to improve mental health in
pregnant women and the puerperium to reduce stress and depression (Novika et
al., 2019).

Maternal anxiety was correlated with higher cortisol levels. A previous study
found that higher prenatal anxiety predicted increases in cortisol levels (Kane et
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al., 2014). Anxiety during pregnancy can be caused by socio-demographic status,
adverse pregnancy outcomes, fear of COVID-19 infection, social restriction, and
fear of not having a proper pregnancy treatment (Ali et al., 2012; Lebel et al.,
2020). In a person under stress or anxiety, the hypothalamus gland releases
corticotropin-releasing hormone (CRH) and stimulates the pituitary gland to
release adrenocorticotropic hormone (ACTH). Besides, the adrenal glands express
cortisol. This mechanism is known as hypothalamus pituitary adrenal (HPA) axis
(Kuepfer, 2010). This repeated process leads to an increase in cortisol levels
which have adverse clinical effects, including the incidence of a social anxiety
disorder (SAD) in children (Poole et al.,, 2018). In addition, ACTH stimulates the
synthesis of glucocorticoids in the adrenal cortex. Although figure 1 shows no
significant difference in anxiety level between the control and experimental
groups. Therefore, several efforts are needed to reduce anxiety during pregnancy,
such as social support from family or health care professionals.

On the one hand, PIBF is a mediator produced by lymphocytes of pregnant
women who have been sensitized by progesterone. Serum and urine can be
detected PIBF in pregnant women (Shah et al., 2018). PIBF is an attribute to a
normal pregnancy that maintain successful pregnancy (Szekeres-Bartho and
Polgar, 2010). In a study with pregnant mice, acoustic stress correlated with
lower progesterone and PIBF in plasma, meaning that prenatal stress inhibits the
production of PIBF. Therefore, in a healthy pregnancy, the PIBF level is higher
than those who experience miscarriage (Szekeres-Bartho, 2018).

Psycocurative intrevation maintenaces haemostatic condition to the environment
through a hormonal pathway involving the hypothalamus, pituitary glands and
the adrenal cortex (Henry and Crawford, 2005; Szekeres-Bartho et al., 2018).
Stress condition triggers the change of eustress in the hypothalamus gland. This
condition decreases corticotropin-releasing hormone (CRH) level, inhibit the
pituitary gland to release adrenocorticotropic hormone (ACTH), and block the
adrenal glands to release cortisol. These conditions decrease cortisol levels which
have adverse clinical effects, including the incidence of social anxiety (Szekeres-
Bartho and Polgar, 2010). Provision of non-relaxation techniques pharmacological
alters cortisol and serotonin levels through the HPA axis mechanism to suppress
cortisol hormone levels and increase levels of functioning serotonin as a mood
stabilizer (Soetrisno et al., 2019; Soetrisno et al., 2020).

The human mind, brain, and immune system contribute to response toward
external stimuli (Poole et al.,, 2018). A previous study revealed the relationship
between stress and health outcomes, including mortality and morbidity of the
pregnant woman (Turner et al., 2020). The ACTH accumulation increases risk
factor of chronic diseases, pro-inflammatory immune dysregulation, and
miscarriage (Poole et al., 2018). The immune system is the most important system
that prevents the fetus's damage. During pregnancy, the mother and fetus's
immune systems influence each other. The mother's immune symaintainsntain
the welfare of the mother and fetus. Additionally, the fetus impact on the mother's
immune system against the environment.

The cortisol hormone can be reduced by psycocurative during psychological
distress. The modulation of immune function is directly regulated through
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immune cells and sympathetic nervous system. Another study demonstrated that
stress factors inhibit T-helper 1 (Thl) activity; however, T-helper 2 (Th2) is
overstimulated (Connor et al., 2020). Additionally, previous studies have shown a
shift favoring Th2 cytokine imbalance in response to stress. Based on the
alloimmune theory, a successful pregnancy requires blocking factors to inhibit
the maternal immune system's rejection of paternal antigens. Various studies
have shown that progesterone plays a role in creating an adequate immune
environment during early pregnancy, such as improving the chance of embryo
implantation and reducing the risk of miscarriage (Awick et al., 2017; Shah et al.,
2018). The psycocurative intervention can reduce social stressors and
sympathetic activation. These conditions lead to reduce pro-inflammatory
immune response. Therefore, psychocurrative intervention can affect the immune
system (Soetrisno et al., 2019; Soetrisno et al., 2020).

This study provides insight into pregnant women who have anxious to have a
better pregnancy experience. Psycocurative was recommended as an intervention
during pandemic COVID-19. For pregnant women. Our finding study revealed
that alteration of anxiety, cortisol, and PIBF levels after psycocurative
intervention. Psychological intervention is an effective approach to reduce
psychological stress during pregnancy. The previous studies also demonstrated
the efficacy of psychological interventions to decrease depression and stress in
pregnant and postpartum women. Therefore, implementing psychocurative can
help pregnant women who suffer from stress and anxiety in primary health care.

Conclusion

In summary, anxiety, depression, and stress reduced in pregnant women after
psychological intervention in the COVID-19 pandemic. Psychocurative reduced
anxiety, cortisol, and increased PIBF levels in pregnant women, suggesting that
psychological intervention could preserve the mental state during the COVID-19
pandemic. Therefore, it was needed to prevent an adverse outcome of pregnancy.
Several efforts are required for further studies, such as the midwife needs to
understand the psychological intervention to provide health quality care that
consists of physical and mental intervention.

Acknowledgments

This work was supported by Universitas Sebelas Maret, Surakarta, Indonesia.
Author sincerely thanks to the respondents and Sibela Community Health Center,
Surakarta, Indonesia who kindly helped during the experiment.

References

Abedzadeh-Kalahroudi, M., Sehat, M., Vahedpour, Z., Talebian, P., Haghighi, A.
(2021). Clinical and obstetric characteristics of pregnant women with Covid-19:
A case series study on 26 patients. Taiwan J. Obstet. Gynecol. 60 (3): 458-462.
https://doi.org/10.1016/j.tjog.2021.03.012.

Ali, N.S., Azam, 1.S., Ali, B.S., Tabbusum, G., Moin, S.S. (2012). Frequency and
associated factors for anxiety and depression in pregnant women: a hospital-


https://doi.org/10.1016/j.tjog.2021.03.012

538

based cross-sectional study. Sci. World J. 2012: 653098.
https://doi.org/10.1100/2012/653098.

Awick, E.A., Ehlers, D.K., Aguifaga, S., Daugherty, A.M., Kramer, A.F., McAuley,
E. (2017). Effects of a randomized exercise trial on physical activity,
psychological distress and quality of life in older adults. Gen. Hosp. Psychiatry.
49: 44-50. https://doi.org/10.1016/j.genhosppsych.2017.06.005.

Bergman, K., Sarkar, P., O'Connor, T.G., Modi, N., Glover, V. (2007). Maternal
stress during pregnancy predicts cognitive ability and fearfulness in infancy. J
Am Acad Child Adolesc Psychiatry. 46 (11): 1454-1463.
https://doi.org/10.1097/chi.0b013e31814a62f6.

Connor, J., Madhavan, S., Mokashi, M., Amanuel, H., Johnson, N.R., Pace, L.E.,
Bartz, D. (2020). Health risks and outcomes that disproportionately affect
women during the Covid-19 pandemic: A review. Soc. Sci. Med. 266: 113364.
https://doi.org/10.1016/j.socscimed.2020.113364.

Cook, N., Ayers, S., Horsch, A. (2018). Maternal posttraumatic stress disorder
during the perinatal period and child outcomes: A systematic review. J Affect
Disord. 225: 18-31. https://doi.org/10.1016/j.jad.2017.07.045.

Davis, E.P., Sandman, C.A. (2010). The timing of prenatal exposure to maternal
cortisol and psychosocial stress is associated with human infant cognitive
development. Child Dev. 81 (1): 131-148. https://doi.org/10.1111/j.1467-
8624.2009.01385.x.

Durankus, F., Aksu, E. (2022). Effects of the COVID-19 pandemic on anxiety and
depressive symptoms in pregnant women: A preliminary study. J. Matern.
Fetal Neonatal. Med. 35 (2): 205-211.
https://doi.org/10.1080/14767058.2020.1763946.

Fan, S., Guan, J., Cao, L., Wang, M., Zhao, H., Chen, L., Yan, L. (2021).
Psychological effects caused by COVID-19 pandemic on pregnant women: A
systematic review with meta-analysis. Asian J. Psychiatr. 56: 102533.
https://doi.org/10.1016/j.ajp.2020.102533.

Hamzehgardeshi, Z., Omidvar, S., Amoli, A.A., Firouzbakht, M. (2021). Pregnancy-
related anxiety and its associated factors during COVID-19 pandemic in
Iranian pregnant women: A web-based cross sectional study. BMC Pregnancy
Childbirth. 21 (1): 208. https://doi.org/10.1186/s12884-021-03694-9.

Henry, J.D., Crawford, J.R. (2005). The short-form version of the Depression
Anxiety Stress Scales (DASS-21): construct validity and normative data in a
large non-clinical sample. Br. J. Clin. Psychol. 44 (Pt 2): 227-39.
https://doi.org/10.1348/014466505X29657.

Ito, T., Goto, K., Takanari, J., Miura, T., Wakame, K., Nishioka, H., Tanaka, A.,
Nishihira, J. (2014). Effects of enzyme-treated asparagus extract on heat shock
protein 70, stress indices, and sleep in healthy adult men. J. Nutr. Sci.
Vitaminol. 60 (4): 283-290. https://doi.org/10.3177/jnsv.60.283.

Kane, H.S., Dunkel Schetter, C., Glynn, L.M., Hobel, C.J., Sandman, C.A. (2014).
Pregnancy anxiety and prenatal cortisol trajectories. Biol. Psychol. 100: 13-9.
https://doi.org/10.1016/j.biopsycho.2014.04.003.

Khoury, J.E., Atkinson, L., Bennett, T., Jack, S.M., Gonzalez, A. (2021). COVID-
19 and mental health during pregnancy: The importance of cognitive appraisal
and social support. J. Affect Disord. 282: 1161-1169.
https://doi.org/10.1016/j.jad.2021.01.027


https://doi.org/10.1100/2012/653098
https://doi.org/10.1016/j.genhosppsych.2017.06.005
https://doi.org/10.1097/chi.0b013e31814a62f6
https://doi.org/10.1016/j.socscimed.2020.113364
https://doi.org/10.1016/j.jad.2017.07.045
https://doi.org/10.1111/j.1467-8624.2009.01385.x
https://doi.org/10.1111/j.1467-8624.2009.01385.x
https://doi.org/10.1080/14767058.2020.1763946
https://doi.org/10.1016/j.ajp.2020.102533
https://doi.org/10.1186/s12884-021-03694-9
https://doi.org/10.1348/014466505X29657
https://doi.org/10.3177/jnsv.60.283
https://doi.org/10.1016/j.biopsycho.2014.04.003
https://doi.org/10.1016/j.jad.2021.01.027

539

Koenig, H.G. (2012). Religion, spirituality, and health: The research and clinical
implications. ISRN Psychiatry. 2012: 278730.
https://doi.org/10.5402/2012/278730.

Kuepfer, L. (2010). Towards whole-body systems physiology. Mol. Syst. Biol. 6:
409. https://doi.org/10.1038/msb.2010.70.

Lebel, C., MacKinnon, A., Bagshawe, M., Tomfohr-Madsen, L., Giesbrecht, G.
(2020). Elevated depression and anxiety symptoms among pregnant
individuals during the COVID-19 pandemic. J. Affect Disord. 277: 5-13.
https://doi.org/10.1016/j.jad.2020.07.126.

Lim, M.K., Ku, C.W., Tan, T.C., Lee, Y.H.J., Allen, J.C., Tan, N.S. (2020).
Characterisation of serum progesterone and progesterone-induced blocking
factor (PIBF) levels across trimesters in healthy pregnant women. Sci. Rep. 10
(1): 3840. https://doi.org/10.1038/s41598-020-59452-y.

Lopez-Morales, H., Del Valle, M.V., Canet-Juric, L., Andrés, M.L., Galli, J.I., Poé,
F., Urquijo, S. (2021). Mental health of pregnant women during the COVID-19
pandemic: A longitudinal study. Psychiatry Res. 295: 113567.
https://doi.org/10.1016/j.psychres.2020.113567.

Mah, B.L., Pringle, K.G., Weatherall, L., Keogh, L., Schumacher, T., Eades, S.,
Brown, A., Lumbers, E.R., Roberts, C.T., Diehm, C., Smith, R., Rae, K.M.
(2019). Pregnancy stress, healthy pregnancy and birth outcomes - the need for
early preventative approaches in pregnant Australian Indigenous women: A
prospective longitudinal cohort study. J Dev Orig Health Dis. 10 (1): 31-38.

https://doi.org/10.1017/S204017441800079X.

Malhotra, S., Sahoo, S. (2017). Rebuilding the brain with psychotherapy. Indian
J. Psychiatry. 59(4): 411-419. https://doi.org/10.4103/0019-5545.217299.
Nepomnaschy, P.A., Welch, K.B., McConnell, D.S., Low, B.S., Strassmann, B.L,,
England, B.G. (2006). Cortisol levels and very early pregnancy loss in humans.
Proc. Natl. Acad. Sci. U.S.A. 103 (10): 3938-3942.

https://doi.org/10.1073/pnas.0511183103.

Novika, R.G.H., Santoso, B., Widjiati, W. (2019). The effect of psychological stress
on MPF intrafollicular. Int. J. Appl. Pharm. 11 (5): 127-130.
https://doi.org/10.22159/ijap.2019.v11s5.T0102.

Poole, K.L., Van Lieshout, R.J., McHolm, A.E., Cunningham, C.E., Schmidt, L.A.
(2018). Trajectories of social anxiety in children: Influence of child cortisol
reactivity and parental social anxiety. J. Abnorm. Child Psychol. 46(6): 1309-
1319. https://doi.org/10.1007/s10802-017-0385-3.

Prady, S.L., Pickett, K.E., Croudace, T., Fairley, L., Bloor, K., Gilbody, S., Kiernan,
K.E., Wright, J. (2013). Psychological distress during pregnancy in a multi-
ethnic community: Findings from the born in Bradford cohort study. PLoS
One. 8 (4): e60693. https://doi.org/10.1371/journal.pone.0060693.

Rauf, N., Zulfiqar, S., Mumtaz, S., Maryam, H., Shoukat, R., Malik, A., Rowther,
A.A., Rahman, A., Surkan, P.J., Atif, N. (2021). The impact of the COVID-19
pandemic on pregnant women with perinatal anxiety symptoms in Pakistan: A
qualitative study. Int. J. Environ. Res. Public Health. 18 (16): 8237.
https://doi.org/10.3390/ijerph18168237.

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, S.,
Mohammadi, M., Rasoulpoor, S., Khaledi-Paveh, B. (2020). Prevalence of
stress, anxiety, depression among the general population during the COVID-19
pandemic: A systematic review and meta-analysis. Global Health. 16 (1): 57.
https://doi.org/10.1186/s12992-020-00589-w.


https://doi.org/10.5402/2012/278730
https://doi.org/10.1038/msb.2010.70
https://doi.org/10.1016/j.jad.2020.07.126
https://doi.org/10.1038/s41598-020-59452-y
https://doi.org/10.1016/j.psychres.2020.113567
https://doi.org/10.1017/S204017441800079X
https://doi.org/10.4103/0019-5545.217299
https://doi.org/10.1073/pnas.0511183103
https://doi.org/10.22159/ijap.2019.v11s5.T0102
https://doi.org/10.1007/s10802-017-0385-3
https://doi.org/10.1371/journal.pone.0060693
https://doi.org/10.3390/ijerph18168237
https://doi.org/10.1186/s12992-020-00589-w

540

Scheinost, D., Sinha, R., Cross, S.N., Kwon, S.H., Sze, G., Constable, R.T., Ment,
L.R. (2017). Does prenatal stress alter the developing connectome? Pediatr.
Res. 81 (1-2): 214-226. https://doi.org/10.1038/pr.2016.197.

Shah, N.M., Imami, N., Johnson, M.R. (2018). Progesterone modulation of
pregnancy-related immune responses. Front. Immunol. 9: 1293.
https://doi.org/10.3389/fimmu.2018.01293.

Soetrisno, Cahyanto, E.B., Mulyani, S., Nugraheni, A., Nurinasari, H., Tjiang,
R.E. (2020). The cortisol level, depression anxiety stress score, and quality of
life in patient with advance stage cervical cancer after two years of
psychorative intervention. Bali Med. J. 9 (1): 6-12.
https://doi.org/10.15562/bmj.v9il.1636.

Soetrisno, S., Mulyani, S., Nurinasari, H., Budi, E. (2019). The influence of
psychocurative on cortisol level, anxiety, and quality of life in advanced stage
cervical cancer patients. Folia Medica Indones. 55 (3): 202.
https://doi.org/10.20473/fmi.v55i3.15502.

Szekeres-Bartho, J. (2018). The role of progesterone in feto-maternal
immunological cross talk. Med. Princ. Pract. 27 (4): 301-307.
https://doi.org/10.1159/000491576.

Szekeres-Bartho, J., Polgar, B. (2010). PIBF: The double-edged sword. Pregnancy
and tumor. Am. J. Reprod. Immunol. 64 (2): 77-86.
https://doi.org/10.1111/j.1600-0897.2010.00833.x.

Szekeres-Bartho, J., Sucurovié, S., Mulac-Jeric¢evié, B. (2018). The role of
extracellular vesicles and PIBF in embryo-maternal immune-interactions.
Front. Immunol. 9: 2890. https://doi.org/10.3389/fimmu.2018.02890.

Turner, L., Galante, J., Vainre, M., Stochl, J., Dufour, G., Jones, P.B. (2020).
Immune dysregulation among students exposed to exam stress and its
mitigation by mindfulness training: Findings from an exploratory randomised
trial. Sci. Rep. 10 (1): 5812. https://doi.org/10.1038/s41598-020-62274-7.

van den Heuvel, M.I., Donkers, F.C., Winkler, I., Otte, R.A., Van den Bergh, B.R.
(2015). Maternal mindfulness and anxiety during pregnancy affect infants'
neural responses to sounds. Soc. Cogn. Affect Neurosci. 10 (3): 453-460.
https://doi.org/10.1093/scan/nsu075.

Viandika, N., Septiasari, R.M. (2021). Anxiety in pregnant women during
pandemic covid-19. J Keperawatan Jiwa Persat. Perawat Nas. Indones. 2021; 9
(1): 135-142. https://doi.org/10.26714/jkj.9.1.2021.135-142.

Villar, J., Ariff, S., Gunier, R.B., Thiruvengadam, R., Rauch, S., Kholin, A,
Roggero, P., Prefumo, F., do Vale, M.S., Cardona-Perez, J.A., Maiz, N., Cetin, I.,
Savasi, V., Deruelle, P., Easter, S.R., Sichitiu, J., Soto Conti, C.P., Ernawati,
E., Mhatre, M., Teji, J.S., Liu, B., Capelli, C., Oberto, M., Salazar, L., Gravett,
M.G., Cavoretto, P.I., Nachinab, V.B., Galadanci, H., Oros, D., Ayede, A.lL,
Sentilhes, L., Bako, B., Savorani, M., Cena, H., Garcia-May, P.K., Etuk, S.,
Casale, R., Abd-Elsalam, S., Ikenoue, S., Aminu, M.B., Vecciarelli, C., Duro,
E.A., Usman, M.A., John-Akinola, Y., Nieto, R., Ferrazi, E., Bhutta, Z.A.,
Langer, A., Kennedy, S.H., Papageorghiou, A.T. (2021). Maternal and neonatal
morbidity and mortality among pregnant women with and without covid-19
infection: The intercovid multinational cohort study. JAMA Pediatr. 175 (8):
817-826. https://doi.org/10.1001/jamapediatrics.2021.1050.


https://doi.org/10.1038/pr.2016.197
https://doi.org/10.3389/fimmu.2018.01293
https://doi.org/10.15562/bmj.v9i1.1636
https://doi.org/10.20473/fmi.v55i3.15502
https://doi.org/10.1159/000491576
https://doi.org/10.1111/j.1600-0897.2010.00833.x
https://doi.org/10.3389/fimmu.2018.02890
https://doi.org/10.1038/s41598-020-62274-7
https://doi.org/10.1093/scan/nsu075
https://doi.org/10.26714/jkj.9.1.2021.135-142
https://doi.org/10.1001/jamapediatrics.2021.1050

