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ABSTRACT

An increasing trend of perinatal depression was seen over the last decade and in both developed and underdeveloped
regions. The purpose of this paper is to summarize the most predominant predictor of depressive symptoms during the
vulnerable periods before and after pregnancy. For example, numerous epidemiological and case-control studies
demonstrated that family and society play crucial roles in influencing mothers’ mental states. More importantly, early
life adversity such as childhood abuse, was indicated to increase the risk of depression by epigenetic embedding of
inflammatory pathways. This biobehavioral process makes women more vulnerable during pregnancy and after giving
birth. Antidepressant is an effective drug which was widely used to treat depression. Nevertheless, its exposure to infants
during both prenatal and breastfeeding period is controlled for offspring’s development. Therefore, psychological
interventions such as IPT and CBT are more efficient and acceptable to reduce depressive symptoms for most pregnant
women. Because PD is a multifactorial disorder, more studies are needed to enhance targeted interventions that can
reduce the impact of PD on maternal—infant health.
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literatures were focused on the various adverse results
that PD have made on fetus and infant’s development.

1. INTRODUCTION

Major Depressive Disorder (MDD) is one of the most
prevalent mental disorders in 20th century, and it occurs
more frequently among women than males. Additionally,
experiencing pregnancy and birth delivering could
increase the risk of suffering from major or minor
depressive episodes. Perinatal depression (PD) is referred
as a major depressive episode that occurs during
pregnancy or within 4 months up to one year after child’s
birth [1]. Gavin et al. (2005) found that around 20% of
females experience depressive symptoms during the
perinatal period [2]. Moreover, most recent studies
revealed that the global prevalence of antenatal
depression was ranged from 15 to 65% [3]. Depression
during prinatal period does not only impair mothers’
mental health, but also affect children’s cognitive,
behavioral and psychological development later in life.
For instance, it was demonstrated that offspring’s stress-
coping ability, emotion and temperament regulations
were negatively impacted by PD through inheritance of
genetic risk [4]. Consequently, PD has become an
increasingly significant public health concern since its
long-lasting and detrimental influence on both mothers
and child development. However, most of the prior

Therefore, the important predictors of PD were less
researched, which is also considerably vital for enhancing
public mental health and reducing females’ unnecessary
stress on pregnancy and parenting.

Over the past few decades, behavioral epigenetics is
a new area of study in Psychology and has been a
considerably dominant reason in explaining the exchange
of phenotypes. It is defined as studies of how the
environment and your behaviour could cause change to
your genes with alternation of your DNA sequences [5].
There are three kinds of epigenetic changes that affect
gene expression, which are DNA Methylation, Histone
modification, and Non-coding RNA. The identification
of associative biomarkers and epigenetic markers of PD
could be helpful in developing new therapies. Therefore,
to bring more insight and raise more awareness to
females’ mental health and the importance of PD. This
paper is going to summarize and provide more insights of
some of the most crucial impactors of developing PD
from both environment and epigenetics by illustrating
relevant studies, and give some suggestions to future
treatments for PD.
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2. ENVIRONMENTAL FACTORS

2.1. Demographic, socio-economic factors, and
social support

When considering the surrounding environment
around a woman during pregnancy, family and partners
are the most likely influencers that may induce the
occurrences of PD. As expected, many previous studies
have found relationships between them and perinatal
depressive symptoms. For example, Ballenger conducted
a large study in 2009 that allocated 40,333 participants
around Australia [6]. They were asked to complete self-
report psychosocial risk factor questionnaire (PSRFQ),
which included both demographic and psychosocial
questions. Furthermore, mothers’ postnatal depressive
symptoms were measured by Edinburgh Postnatal
Depression Scale (EPDS). The findings showed that
inadequate partner support is one of the strongest
predicting factors for PD. Even though this large cohort
provided us significant, rich, and cross-sectional data and
results, which demonstrating the powerful correlation
between DP and demographic factors. Nevertheless, the
use of self-report questionnaires and EPDS instead of
clinical diagnosis was a limitation on data’s accuracy.
This finding was supported further by Ogbo et al.’s
research in 2018, which also collected data from
Australia but only included people from culturally and
linguistically diverse (CALD) populations [7]. It was
suggested that a lack of partner support is a risk factor for
both prenatal and postnatal depressive symptoms. In
addition to that, domestic or partner violence during
pregnancy could also increase the likelihood of having
PD [8].

Socio-economic level is also an important variable in
psychological literatures, and a study in Goa, India (a
low-income country) found a relationship between it and
DP [9]. Patel et al. interviewed 270 pregnant mothers’
demographic characteristics, such as age, education,
socioeconomic  status, marital violence, marital
relationship etc. The results showed that poor marital
relationship and economic deprivation are the crucial
predisposing factors of PD. This idea was also

demonstrated by another meta-analysis in other countries.

Nisar et al. selected 95 research studies and summarized
that there was a significant inverse correlation between
provincial Gross Domestic Product (GDP) and PD,
which means areas with lower GDP had higher
prevalence of PD in Mainland China [10]. Additionally,
this review also indicated that reduced social support and
poor demographic relationships were major influencers
of perinatal depressive symptoms.

Apart from the risk factors that have been described
previously, recent literatures also revealed a number of
predisposing factors strongly associated with PD, such as
young age [11,12], low income [13,14], and low
education attainment [11].
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2.2. Psychological and psychiatric factors

Anxiety and depression were demonstrated to be
highly comorbid, and many symptoms are overlapping
[15]. Recent compelling evidence also supported an
association between a history of anxiety and DP. Field et
al. recruited 132 pregnant women who were middle
socioeconomic status, and they were assigned to low
anxiety and high anxiety groups by using a median split
on the Trait Anxiety Scale [16]. After measuring their
depression scores based on Center for Studies of
Depression (CES-D), a positive correlation was indicated
between anxiety and depression both prenatally and
postnatally. Furthermore, a family history of mental
illness is another example of psychiatric history which
could impact the prevalence of PD [17]. Additionally, a
follow-up study allocated 277 woman and their
personality and clinical diagnosis of depression were
assessed at 34 weeks pregnancy, and at 3, 6, and 12
months postpartum [18]. The results revealed that
neuroticism and introversion are stable predictors of
depressive symptoms in the first year after giving birth.
What is more, another experiment by Dimitrovsky et al.
accomplished this finding by demonstrating that there
was a negative association between depression in
pregnant woman and socially prescribed perfectionism
[19].

3. EPIGENETIC MECHANISM

Many researches indicated that the socioeconomic
disadvantage is positively associated with increased risk
of depressive symptoms among women during
pregnancy and after giving birth, such women are likely
to experience more adverse life than higher-income ones.
Therefore, early life event may be a possible factor which
could exaggerate DP. Even though the studies on
pregnant women are limited, this idea has been proved by
embedding evidence. For example, women who
underwent some traumatic events such as being abused at
childhood were proposed to have higher probability of
diagnosing postpartum depression [20]. Moreover, a
most recent research proposed that pregnant women who
had a history childhood sexual abuse had greater risk of
having perinatal depressive and anxiety symptoms
compared to those without such exposure [21]. The
results showed that those symptoms reduced across the
perinatal period, but they were highest during pregnancy.
Thus, it is obvious that early life adversity (i.e., childhood
abuse) is not only a major cause of MDD, but also a
significant predictor of PD. However, the process of how
early life adversity affects adult monoaminergic activity,
and its etiology are remained unclear.

Recently, a hypothesis involved an active
inflammatory process has become increasingly important
in explaining the cause of MDD. Research indicated that
activated macrophages produce proteins called
proinflammatory cytokine in the upregulation of
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inflammatory reactions. The activation of inflammatory
signaling pathways in the brain consequences in a lower
serotonin level and higher glutamatergic effects [22, 23].
Furthermore, the proinflammatory cytokine could also
play a predominant role in mediating between both
genetic and environmental predictors which elevates the
development of MDD. Additionally, embedding evidence
have applied the theory of inflammation to PD [24].
Therefore, Garfield et al. came up with a hypothesis to
explain the epigenetic mechanism between early life
adversity and PD based on the inflammatory theory of
depression and biological embedding of childhood
adversity model [25]. The early life adversity—perinatal
depressive risk model suggested that mothers’ early poor
experience embeds an epigenetic proinflammatory
signature  which imprints long-term  epigenetic
alternations (e.g., DNA methylation) in responding to
stressors related to pregnancy and child parenting. As a
result, decreased levels of oxytocin and higher levels of
proinflammatory cytokines promote a maternal
proinflammatory phenotype and thus increase the risk for
inflammation-related maternal depressive symptoms.
Thus, early traumatic experience is one of the
predominant factors that relate to PD and/or predict the
development of PD.

Over the past few decades, DNA methylation has
been one of the main epigenetic mechanisms which were
studied most frequently. It is a biological process of
adding a chemical group to DNA without changing the
sequence. Additionally, it also plays a key role in early
life adversity induced mental illness [26]. To find out the
overlap in patterns DNA methylation in correlation with
PD, childhood adversity, and insecure attachment style,
Robakis et al. [27] conducted a longitudinal prospective
study with 54 women having PD. This large-scale of
analysis identified 3 regions in which methylation
density was associated with insecure attachment style,
and 6 in which methylation density was associated with
PD, 1580 in which methylation density was associated
with early life adversity. Furthermore, identical patterns
of DNA methylation in association with PD and with
insecure attachment style were observed in a detailed
analysis of methylation density in the oxytocin receptor
gene. Nevertheless, childhood trauma was associated
with a distinct methylation pattern in this particular gene.
Consequently, PD is a multifactorial disorder, and it is
necessary to further investigate the biobehavioral
mechanism for PD in order to maintain a better
understanding. Therefore, the identification of vulnerable
woman and therapy interventions could be modified and
improved.

4. FUTURE THERAPY

Given the increasing prevalence of PD and its adverse
effects on both of the mothers’ mental illness and infants’
cognitive abilities, PD’s depressive symptoms need to be
identified promptly. Furthermore, the intervention of

Advancesin Social Science, Education and Humanities Research, volume 586

treatments for this mental illness has important public
health implications. Nowadays, antidepressant is one of
the most effective and frequently used methods to treat
depression. Nevertheless, if women consume drugs
during pregnancy, fetus’ development could be largely
retarded depends on their exposure to the antidepressants.
Therefore, medication dosage is limited for pregnant
woman whereas the majority of them require higher level
of dosage to reduce depressive symptoms during
perinatal period [28]. Moreover, this problem is also
occurred after mothers giving birth. For instance,
lactating women are prescribed with lower dosage level
of antidepressants to treat PD because antidepressants
could be absorbed by infants through breast-feeding.

Apart from antidepressant medication, the
psychotherapeutic intervention is another most common
therapy. Additionally, many surveys have analyzed that
the majority of mothers who are pregnant or
breastfeeding have a higher acceptability for
psychological treatment than pharmacological treatment
during both pregnancy and the postnatal period [29]. A
systemic meta-analysis was conducted to examine the
efficacy of psychological and pharmacologic
interventions for treatment of PD. The selected 27 studies
included different types of therapies. For instance, the

Interpersonal psychotherapy (IPT) was the most
prevalent psychological intervention, followed by
cognitive behavioral therapy (CBT), and etc.

Furthermore, the target population, intervention location
and types were also reported and analyzed. The findings
showed that both of the IPT and CBT were correlated
with a greater reduction of depressive symptoms from
pretest to posttreatment. Interestingly, it also found that
IPT reported higher effect sizes when compared to
controls and was superior to CBT. Linking it back to the
predisposing  factors which have been identified
previously, psychological interventions of therapies
could have better outcomes on pregnant women who had
problems in interpersonal relationships or life experience.
Consequently, the results had vital implications for both
researchers and clinicians, and assessments of socio-
demography, childhood adversity, personality, recent life
events and psychiatric history should be included more
explicitly in both the evaluation and treatment planning
for PD patients. Moreover, individual psychotherapy was
demonstrated to be more superior than group
psychotherapy when observing changes in symptoms
[30].

An individually-administered therapeutic
interventions of method may be more efficient and
suitable than uniformed preset treatments because
individuals have distinct combinations of causal factors
of PD. However, relatively few researches of
antidepressant medication have been conducted among
this population. Therefore, more studies are needed to
confirm further the advantages of psychological therapies
and test the effectiveness of methods combing both
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antidepressant medication and
interventions for treating PD.

5. CONCLUSION

psychological

Results of these researches and analyses provide
evidence for confirming an increasing trend of PD.
Moreover, its negative consequences on mothers’ mental
health could further influence offspring’s cognitive and
emotional development. Prior literatures have identified
that PD is caused by multifactorial disorder, and some
predominant contributors have been investigated a lot.
However, a majority of those studies were conducted in
low-income countries and with very limited sample size.
Thus, more epidemiological research on wider range of
population in less developed regions are needed to
identify the influencers that have not been identified yet.
Epigenetics mechanism is another explanation of PD, this
biological process elevates the development by
associating the environmental predictors with genes.
Nevertheless, this finding needs confirmation from more
replications and future studies.

Therefore, various support programs including
psychosocial interventions are needed to eliminate the
development of possible risky factors. For instance,
parenting education could help reduce their stress before
giving birth. Moreover, adequate support from society
and family is important since most cases of PD was
elevated by lack of understanding and assistant from
surroundings. To diminish early life social experience
and adversity, reversed lifestyle interventions have been
introduced recently. Methods such as increasing physical
activities, reducing psychological stress, enriching early
life experiences, and modifying diet are identified as
effective. Additionally, many researches have found that
psychological therapies such as IPT and CBT are the
most efficient treatment for PD. However, because there

are various contributors of this mental illness and patients’

situations may differ with one another. Thus, a
specialized program of individual treatment combining
both  psychosocial intervention and  optimal
antidepressant medication dosage may be the most
effective method. In conclusion, urgent attention is
required to address this public health priority, and more
research is needed to help modify prevention,
identification and acceptable treatments for PD.
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