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Expert Review
Effects of psychological stress on adverse

pregnancy outcomes and nonpharmacologic
approaches for reduction: an expert review
Claire S. Traylor; Jasmine D. Johnson, MD; Mary C. Kimmel, MD; Tracy A. Manuck, MD
Both acute and chronic stress can cause allostatic overload, or long-term imbalance in
mediators of homeostasis, that results in disruptions in the maternal-placental-fetal
endocrine and immune system responses. During pregnancy, disruptions in homeo-
stasis may increase the likelihood of preterm birth and preeclampsia. Expectant mothers
traditionally have high rates of anxiety and depressive disorders, and many are sus-
ceptible to a variety of stressors during pregnancy. These common life stressors include
financial concerns and relationship challenges and may be exacerbated by the biological,
social, and psychological changes occurring during pregnancy. In addition, external
stressors such as major weather events (eg, hurricanes, tornados, floods) and other
global phenomena (eg, the coronavirus disease 2019 pandemic) may contribute to stress
during pregnancy.

This review investigates recent literature published about the use of nonpharmacologic mo-
dalities for stress relief in pregnancy and examines the interplay between psychiatric diagnoses
and stressors, with the purpose of evaluating the feasibility of implementing nonpharmacologic
interventions as sole therapies or in conjunction with psychotherapy or psychiatric medication
therapy. Further, the effectiveness of each nonpharmacologic therapy in reducing symptoms of
maternal stress is reviewed. Mindfulness meditation and biofeedback have shown effectiveness
in improving one’smental health, such as depressive symptoms and anxiety. Exercise, including
yoga, may improve both depressive symptoms and birth outcomes. Expressive writing has
successfully been applied postpartum and in response to pregnancy challenges. Although some
of these nonpharmacologic interventions can be convenient and low cost, there is a trend
toward inconsistent implementation of these modalities. Future investigations should focus on
methods to increase ease of uptake, ensure each option is available at home, and provide a
Introduction
Stress is a frequently used, ambiguous
term.1 The allostatic model has been
developed to help clarify these ambigu-
ities and explain the effects of acute vs
chronic stress responses.2 Initial con-
ceptions of stress response were centered
around homeostasis, a concept referring
to self-regulating processes that main-
tain the stability of an individual’s
essential systems. Cohen et al3 provide a
working definition of stress as “when
environmental demands tax or exceed
the adaptive capacity of an organism,
resulting in psychological and biological
changes that may place persons at risk
for disease.” These environmental de-
mands may be internal, relating to an
individual’s disposition, or external,
relating to an individual’s life circum-
stances. Acute stress is an intense but
relatively short-lived response to
stressors, whereas chronic stress is the
result of unresolved stressors that are
experienced for a longer period of time.
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standardized way to evaluate whether combinations of different interventions may provide
added benefit.

Key words: allostatic load, anxiety symptoms, depressive symptoms, exercise, mind-
fulness, perinatal mental health, stress relief, therapeutic writing
Repeated or chronic stress contributes to
the cumulative allostatic load—thewear and
tear on thebodor a sumof the lifetime stress
exposure.4,5 Allostatic load increases over
time and represents physiological conse-
quences of heightened neural or neuroen-
docrine responses.6 Hypothalamic-
pituitary-adrenal axis hormones, including
cortisol, catecholamines such as epineph-
rine, and cytokines, are all primary media-
tors impacting allostasis.2 When these
primary mediators go beyond the limits of
homeostatic mechanisms and become un-
balanced, the body is only able to sustain this
state without negative effects for a limited
time.2 A prolonged imbalance of these pri-
mary homeostatic mediators results in allo-
static overload. In addition, chronic stressors
or repeated acute stressors may result in
changes related to glucocorticoid genes by
alterations of the epigenome and/or tran-
scriptome and hasten disease. However,
although the initial stressful insult cannot
always be prevented, epigenetic and tran-
scriptomic effects are dynamic and poten-
tially reversible through treatment.7e12

Stress and Pregnancy
Stress is commonamongpregnantwomen.
From 2009 to 2010, data from theUS-wide
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TABLE
Selected studies evaluating effects of stress and related exposures on
birth outcomes

Study and year N Population Key findings

Barrett et al,19

2018
836 Assessment of

Multiple Intrauterine
Gestations from
Ovarian Stimulation
Study

Each 1-unit increase in allostatic
load associated with preeclampsia
(aOR, 1.62; 95% CI, 1.14e2.38) and
preterm birth (aOR, 1.44; 95% CI,
1.02e2.08)

Hux et al,20 2015 113 University of
Pittsburgh,
Prenatal Exposures
and Preeclampsia
Prevention Study

Allostatic load <15 weeks
associated with preeclampsia (OR,
2.91; 95% CI, 1.50e5.65)

Harville et al,88

2010
4865 Great Britain, National

Child Development
Study

Exposure to �4 hardships in
childhood (across financial, family,
structural) associated with preterm
birth (OR, 1.44; 95% CI, 1.08e1.92)

Mendez-
Figueroa et al,89

2019

29,179 Ben Taub Hospital
and Texas Children’s
Pavilion for Women

Delivery after Hurricane Harvey
associated with 50% increase in
neonatal morbidity (7.8% vs 11.9%;
aOR, 1.27; 95% CI, 1.34e1.71)

Oyarzo et al,90

2012
2553 Chile, Herminda

Martin Clinic Hospital
Earthquake during first trimester
associated with smaller newborns
(3340�712 vs 3426�576 g;
P¼.007)

aOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio.
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Centers forDiseaseControlPregnancyRisk
Assessment Monitoring System found that
nearly 75% of postpartum mothers re-
ported at least 1major stressful event in the
year leading up to delivery of their baby.13

The most commonly cited stressors expe-
riencedduringpregnancy includedmoving
to a new address, arguing with a partner
more than usual, serious illness and hos-
pitalization of a family member, and
inability to pay bills. In addition, external
stressors such as extreme weather events
(eg, hurricanes, tornados,floods) andother
global adverse events (eg, the coronavirus
disease 2019 pandemic) may contribute to
significant acute and chronic stress during
pregnancy. Reports of perceived stress var-
ied widely by race and ethnicity, with non-
Hispanic American Indian and Alaska
Native women reporting highest levels of
stress and non-Hispanic Asian women
reporting the lowest.13

Possible mechanisms linking stress
and adverse pregnancy outcomes
Chronic stress may be associated with
adverse pregnancy outcomes through
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a positive feedback loop. Maternal-
placental-fetal neuroendocrine interac-
tion and immune responses are
stress-sensitive and thus may affect birth
outcomes. Maternal stress is associated
with cortisol release.14,15 High cortisol
levels reduce lymphocyte sensitivity to
glucocorticoids by binding to glucocor-
ticoid receptors; subsequently, as steroid
resistance is developed, there is an
increased release of proinflammatory
cytokines.15 Furthermore, maternal
stress influences circulating levels of in-
flammatory markers by increasing
proinflammatory cytokines interleukin
(IL)-1b, IL-6, and tumor necrosis factor
a, and decreasing antiinflammatory
cytokine IL-10.14 These inflammatory
markers dampen the immune system
response, increasing the susceptibility to
adverse pregnancy outcomes such as
preterm birth (PTB).14 Women who
develop adverse pregnancy complica-
tions requiring early delivery or resulting
in other maternal or neonatal morbid-
ities may then experience additional
stress, furthering the loop.
Previous studies have found that mi-
nority and low-income pregnant women
may have higher baseline levels of
cortisol than women of other situations,
supporting the association between
chronic stress, increased allostatic load,
and higher rates of adverse pregnancy
outcomes among these high-risk
obstetrical populations.16 One stressor
of particular concern to pregnant
women of color in the United States is
racism. Racism (and discrimination) is
typically defined as differential treatment
based on one’s skin color or racial
identity. Racism affects over 68% non-
Hispanic black women in the United
States. It is hypothesized that racismmay
be a significant contributor to the dis-
parities in adverse birth outcomes (eg,
PTB and preeclampsia) among non-
Hispanic black women compared with
non-Hispanic white women.15 The
chronic stress associated with racism
contributes to an increased allostatic
load and a more rapid decline in health
during an individual’s lifetime; it is a
major contributing factor to the weath-
ering hypothesis. Weathering is the pre-
mature aging of the body because of
endurance of adverse events; this can be
both physical and psychological. This
hypothesis is supported by studies sug-
gesting that age-related increases in PTB
are higher among non-Hispanic black
women than non-Hispanic white
women17 and that racial and ethnic dis-
parities in PTB and other adverse preg-
nancy outcomes persist among women
of high socioeconomic status.18

Effects of stress on pregnancy
outcomes
Acute stress, chronic stress, and allostatic
overload have all been associated with a
variety of adverse pregnancy outcomes,
including spontaneous PTB, pre-
eclampsia, neonatal morbidity, and low
birthweight (Table).14,15,19 In turn, PTB
(regardless of indication) is associated
with a higher risk of short-term neonatal
morbidities (including neurologic, pul-
monary, cardiovascular, gastrointestinal,
immune, and metabolic complications)
and long-term complications among
survivors (eg, cerebral palsy, neuro-
developmental delay, visions problems,



FIGURE 1
As the burden of chronic and acute stress increases, adverse pregnancy
outcomes may also increase
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and hearing loss).20e26 As the total
allostatic load increases, the likelihood of
adverse pregnancy outcomes may also
increase (Figure 1).

Natural disasters and adverse national
and international events (eg, pandemics)
provide a unique opportunity to study
the effects of a universally stressful
exposure on pregnancy outcomes.
Although it can be difficult to navigate
ethical considerations of human
research involving an imposed stress
variable, populations and individuals
intrinsically experience varying levels of
impact, and thus stress exposure, in the
event of a population-wide stressor.
These stressful experiences, including
destructive weather events (eg, hurri-
canes, earthquakes) and more chronic
population-wide stressors (eg, local po-
litical unrest, war, pandemics) may also
activate both the acute and chronic stress
response feedback loops in pregnant
individuals.

Stress and psychiatric comorbidities
Depression and anxiety during preg-
nancy are very common. Of note, 1 in 5
women will have an anxiety disorder in
pregnancy,27 and 10% to 14% of women
in the general obstetrical population
meet criteria for major depression dur-
ing pregnancy.28 However, anxiety and
depressive symptoms are as high as 25%
to 50% in pregnancy, when symptoms
are present but insufficient to meet full
diagnostic criteria for a specific anxiety
or depressive disorder.29e31 In a study of
pregnant low-income black women
engaging in home-visiting programs in
an urban environment, over 20% met
full criteria for major depressive disorder
in pregnancy,31 further supporting that
non-Hispanic black women who face
higher stress also have higher rates of
depression.

Women with a previous diagnosis of
depression or anxiety before pregnancy,
past pregnancy or delivery complications
including pregnancy loss and stillbirth,
history of adverse life events (eg, abuse),
and particularly those with multiple
traumatic events have a higher allostatic
load and higher rates of antenatal
depression and anxiety.32 Similar to
biologic findings seen in those with
chronic stress, women with major
depressive disorder during pregnancy
have increased proinflammatory cyto-
kines and a blunted cortisol awakening
response.33 Further, prenatal anxiety is
associated with increased cortisol levels
and proinflammatory cytokines.34

Women with both severe depression
and severe anxiety during the third
trimester had higher levels of IL-6, IL-2,
IL-9, and IL-17A.35

Potential benefits of reducing stress
during pregnancy
Although many pregnant women are
exposed to both acute and chronic
stressors, not all womenwho are exposed
have adverse pregnancy outcomes. This
may explain, in part, why pregnancy
outcomes remain variable in the setting
of more widespread adverse events. The
sum of an individual’s prior social ex-
periences (both positive and negative)
and their reaction to these experiences
influence whether exposure to new acute
or chronic stressors disrupts homeosta-
sis and results in disease or adverse
outcomes. Hogue et al36 positioned
racial discrimination and spontaneous
PTB within a stress and coping frame-
work, whereby effective coping may
reduce the negative impact of the stress
of discrimination but ineffective coping
may allow the stress to cause a disruption
in homeostasis and contribute to adverse
birth outcomes. Others report that
although women have an elevated risk of
spontaneous PTB when reporting life-
time racism (odds ratio [OR], 1.5; 95%
confidence interval [CI], 0.9e2.8) and
racism in the previous year (OR, 2.5;
95% CI, 1.2e5.2), this risk can be
abrogated by active coping.37 Finally,
although 1 study of 3021 women in
Canada found that stress was a signif-
icant risk factor for PTB (OR, 1.73;
95% CI, 1.07e2.81), the risk of pre-
maturity was highest among those with
low levels of social support or
optimism.38

On the basis of these data, the suc-
cessful reduction on the biological effects
of stress during pregnancy has the po-
tential for profound impacts on
maternal health and pregnancy out-
comes for certain populations. Although
pharmacologic therapy, including selec-
tive serotonin reuptake inhibitors
(SSRIs) and benzodiazepines, has a role
in treating depression or anxiety in
pregnancy, pharmacologic treatments
for the different alterations in stress re-
sponses that have built up over time are
more elusive, and the effect on
NOVEMBER 2020 AJOG MFM 3



FIGURE 2
Overview of nonpharmacologic methods for stress reduction in pregnancy

ACOG, American College of Obstetricians and Gynecologists.
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pregnancy outcomes remains under-
investigated. Of concern, benzodiaze-
pine use in combination with SSRI
therapy has been associated with worse
adverse behavioral effects in the in-
fants.39 Furthermore, although rates of
depression are high, only 8.6% receive
adequate treatment in pregnancy, and
data regarding remission rates of
depression with medication during
pregnancy are limited.40 However, in the
Sequenced Treatment Alternatives to
Relieve Depression trial, which included
nonpregnant men and women, 67% of
participants achieved remission of
depression after completing 1 to 4
medication treatment steps.41 In a large
randomized multicenter trial on men
and women with major depressive dis-
order, those with anxious depression and
lower heart rate variability (HRV) had
poorer response to antidepressant
medication; conversely, participants
with nonanxious depression had poorer
response with higher HRV.42 HRV is a
measure of parasympathic activity and is
4 AJOG MFM NOVEMBER 2020
emerging as an increasingly important
tool for assessing the autonomic nervous
system; measurement of HRV is com-
parable to composite allostatic mea-
sures.43,44 Pregnant women with higher
trait anxiety had significantly lower HRV
at 30 and 36 weeks of gestation than
pregnant women with lower trait anxi-
ety,45 indicating that anxiety in pregnancy
decreased HRV. Further, these data sug-
gest that response to antidepressant
medication and other interventions (such
as the nonpharmacologic interventions
reviewed here) may vary depending on
HRVand type of anxiety and depression.

Finally, women may be taking appro-
priate doses of pharmacotherapy but
need or desire an additional adjunct
therapy. Psychotherapy also has a role in
the treatment of stress during pregnancy
through cognitive behavioral therapy
and other approaches but is excluded
from this review because access to psy-
chotherapy may be limited because of
provider availability or financial con-
cerns. Therefore, the objective here is to
review the available use of low cost,
logistically feasible, nonpharmacologic
therapies to reduce stress during preg-
nancy (Figure 2) and to discuss future
avenues for research and clinical care in
this area.

Interventions to Reduce Stress
During Pregnancy
Meditation and mindfulness and
biofeedback
Meditation is a mental exercise that im-
proves attention and emotional self-
regulation. Some types of meditation
include mindfulness, breathing, mantra
recitation, and visualizations.46 Groun-
ded in Buddhist origins, mindfulness is
described as attention to and awareness
of present perceptions.47 It is a form of
experiential processing in which in-
stances are observed from a wider
perspective that recognizes influential
judgments and associations.45 In
contrast, during conceptual processing,
an individual evaluates situations within
the context of self-concern. In recent
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literature, mindfulness has been of
prominent interest as a potential thera-
peutic tool because it is low cost and
only requires a relatively short invest-
ment of time each day. An integrative
review of mindfulness in the workplace
reported improvements in attention,
cognitive capacity, emotional reactivity,
self-regulation, and stress response.48

As a targeted intervention for stress,
mindfulness has shown effectiveness in
reducing negative outcomes such as
anxiety, depression, and chronic pain.46

In pregnancy, mindfulness has po-
tential as a therapy to reduce stress and
improve birth outcomes. A metaanalysis
of 17 studies in 2016 reported mindful-
ness interventions resulting in signifi-
cant improvements in depression,
anxiety, and stress with small to medium
effect sizes (g¼0.36e0.51).49 However,
these findings included uncontrolled
studies and cited limitations in terms of
potentially confounding variables, such
as lack of tracking other simultaneous
interventions.49 Another systematic re-
view and metaanalysis of 14 studies in
2017 also found that this intervention
may help with anxiety, depression, and
perceived stress; however, there is a lack
of evidence from adequately powered
randomized controlled trials (RCTs).50

The article called for future research
into the potential of mindfulness in
pregnancy beyond pilot and non-
randomized studies.50

In 2019, an RCT in Taiwan was pub-
lished that assessed the effectiveness of a
mindfulness program involving a series
of 8 weekly 3-hour classes and 1 7-hour
silent meditation.51 A total of 74 preg-
nant women were randomized to either
the intervention group or treatment-as-
usual (control), and psychological state
was assessed though the Perceived Stress
Scale, Edinburgh Postnatal Depression
Scale, and Five Facet Mindfulness
Questionnaire at midpregnancy (base-
line) and 3 months postpartum.49 The
intervention group showed a significant
decline in self-reported stress (perceived
stress score decreased by mean of 3.77,
from 15.41 to 11.64, vs a change ofþ0.49
in the control group pre- and post-
intervention), and more intervention
group participants (69% vs 46%)
experienced a significant decrease in
stress (P¼.009).51 This recent study
provides promising results for the
effectiveness of mindfulness in reducing
stress during pregnancy.
In an RCT of nonpregnant students

with chronic pain and anxiety, mindful
breathing facilitated by a 12-minute
smartphone-based task is proposed to
decrease HRV.52 Similarly, HRV
biofeedback is a noninvasive technique
that utilizes metronomic breathing while
monitoring one’s parasympathetic ac-
tivity to improve HRV measures.43 HRV
biofeedback has been shown to improve
control in response to negative situa-
tions43 and has been associated with re-
ductions in self-reported perceived stress
and anxiety.53 In addition, 2 studies of
perinatal women, 1 including women
with threatened preterm labor and the
other including women in the early
postpartum period, utilized HRV
biofeedback vs control groups.54e56 In
the study of antenatal women with
threatened preterm labor, 48 women
were randomized to HRV biofeedback vs
standard care at an average of 29 weeks’
gestation; those randomized to HRV
biofeedback had a decrease in their
perception of chronic stress during the
study period, and the rate of PTB was
lower than in the control group (13% vs
33%; not significant P value, exact value
not provided in the article).55 In the early
postpartum study, use of HRV biofeed-
back was associated with significant
improvements in HRV measures and in
scores on the Edinburgh Postnatal
Depression Scale compared with those
who did not use HRV feedback.54 An
additional RCT of HRV biofeedback
training for pregnant women demon-
strated a reduction in anxiety symptoms
and improvement in psychological well-
being.57 Taken together, these data sug-
gest that biofeedback, particularly when
linked to HRV monitoring, may be a
method of determining who is
responding physiologically to mindful-
ness and deep breathing practices.
Studies have already shown efficacy in
reducing perceived stress and anxiety
during pregnancy, including among
pregnant women with threatened pre-
term labor.
Yoga
According to the National Center for
Health Statistics, more than 35 million
American adults actively practiced yoga
in 2017, and this number is still
growing.58 Yoga is the most commonly
used complementary health approach in
the United States and consists of the
following 3 aspects: physical postures
(asanas), breathing techniques (pra-
nayama), and meditation (dhyana).58

Originating from India as a spiritual
practice, yoga has grown and evolved
into many different styles such as Hatha,
Iyengar, Bikram, and integrated ap-
proaches.59 Although Hatha yoga is the
most popular form, these different styles
do not significantly differ in the proba-
bility of reaching positive conclusions in
recent research (P¼.191).59

Yoga is a popular nonpharmacologic
intervention available to pregnant
women that may improve both birth
outcomes and mental health. Prenatal
yoga classes are commonly available
across the United States. In addition,
yoga instruction specifically tailored for
pregnant women is available for free
online through smartphone apps and on
publicly available websites. In a study
investigating the effects of prenatal yoga
on birth outcomes, 84 women with
depressive symptoms were randomized
to yoga, massage therapy, or standard
prenatal care from 20 to 32 weeks’
gestation. A greater improvement in
depression scores, decreased anxiety
scores, decreased anger scores, decreased
back and leg pain scores, and increased
relationship scores were seen for those in
both the yoga group and the massage
therapy group but not the control group.
In addition, those in the yoga and mas-
sage group delivered later (mean, 38.6
and 38.4 weeks, respectively) than those
in the control group (mean, 36.7 weeks
gestation).60 A Taiwanese study evalu-
ating the effects of prenatal yoga on stress
and immune function randomized 94
healthy pregnant women to a 20-week
long intervention of either twice weekly
70-minute yoga sessions or routine pre-
natal care, beginning at 16 weeks’
gestation.61 Both clinical outcomes and
biological measures of stress were eval-
uated. Participants’ salivary cortisol and
NOVEMBER 2020 AJOG MFM 5
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immunoglobulin A levels were collected
between and after yoga every 4 weeks.
Women randomized to the yoga group
had lower salivary cortisol (P<.001) and
higher immunoglobulin A (P<.001)
levels immediately after yoga, higher
long-term immunoglobulin A levels
(P¼.018), and their babies had an
increased birthweight (P<.001)
compared with the control group.61

These results suggest that prenatal yoga
can reduce stress and improve immune
function in pregnant women and
potentially affect neonatal outcomes.62

Yoga also has positive findings as a
mental health intervention. A meta-
analysis evaluating the efficacy of yoga in
the treatment of prenatal depression
evaluated 6 moderate quality RCTs
including a sample of 374 pregnant
women.63 Depressive symptoms of both
prenatally depressed women (standard-
ized mean difference [SMD], �0.46;
95% CI, �0.90 to �0.03; P¼.04) and
nondepressed women (SMD, �0.87;
95% CI, �1.22 to �0.52; P<.00001)
were significantly lower in the yoga
intervention groups than control
groups.63 A 2019 metaanalysis of pre-
natal yoga for maternal depression
found similar results. Six RCTs including
a total of 405 pregnant womenwith mild
depressive symptoms were analyzed.64

The pooled SMD from baseline depres-
sive score was �0.452 (95% CI, �0.816
to �0.880; P¼.015).64 Both of these an-
alyses provide significant support for
yoga as a prenatal intervention. Howev-
er, it is it important to note that the trials
evaluated in both analyses were typically
preliminary with small sample sizes.

Exercise
As defined by the American College of
Sports Medicine, exercise is “a type of
physical activity consisting of planned,
structured, and repetitive bodily move-
ment” that is produced by skeletal
muscle contraction and leads to
increased energy expenditure.65 Exercise
is known to help prevent and treat
metabolic or cardiovascular diseases; it
has also been shown to reduce depressive
symptoms.65 The American College of
Obstetricians and Gynecologists recom-
mends women with uncomplicated
6 AJOG MFM NOVEMBER 2020
pregnancies should complete moderate-
intensity physical activity for at least 20
to 30 minutes on most or all days of the
week.66 Historically, intense exercise has
been assumed to have negative conse-
quences for mother and child.66 In fact,
women tend to reduce their physical
activity during pregnancy, and fewer
than half of pregnant women meet ex-
ercise recommendations.61 Although
there may be a theoretical concern
regarding vigorous exercise in some sit-
uations (eg, women with premature
cervical dilation or threatened preterm
labor), there is minimal evidence to
suggest harm, and 1 observational study
of women with short cervix suggested a
higher risk of PTB among women with
activity restrictions than those without
such restrictions.67 An analysis of exer-
cise and pregnancy loss referencing 6
cohort studies and reviews including
over 120,000 women found that regular
exercise for up to 7 hours a week,
including low- and high-intensity activ-
ity, is not associated with increased rates
of miscarriage.68

The benefits of exercise during preg-
nancy span both physical and mental
capacities. A systematic review and
metaanalysis of low-impact physical ac-
tivity in pregnancy evaluated 30 RCTs
and 51 cohort studies for maternal-child
health outcomes.69 Regular exercise was
associated with lower weight gain during
pregnancy, a lower likelihood of gesta-
tional diabetes mellitus, and a lower risk
of preterm delivery. Less is understood
about the relationship between stress
and exercise in pregnancy. However,
there is a direct association between low
exercise frequency and higher reports of
stress-related symptoms.70,71 One RCT
of 167 women explored depression
reduction and exercise during preg-
nancy.72 Women randomized to the ex-
ercise group completed 3 60-minute
sessions of supervised physical activity
per week throughout pregnancy.
Compared with the control group,
women in the exercise intervention
group scored significantly lower on the
Center for Epidemiologic Studies
Depression Scale (7.76�6.30 vs
11.34�9.74, P¼.005) at the end of the
study.72
Expressive writing
Expressive writing involves a personal
and often emotional reflection of
thoughts or memories; it focuses on
detailing one’s feelings while writing
with the purpose of potentially easing
emotional trauma. It was developed as a
type of therapy by James W. Pennebaker
in the late 1980s after his research found
that writing for 15 minutes a day for at
least 3 consecutive days about previous
distressing experiences was associated
with significantly fewer visits to a
physician in the following months.73

Subsequently, various medical disci-
plines have started using expressive
writing; it is an attractive therapeutic
option as it is accessible, customizable,
does not require significant time
commitment, and is low cost. In addi-
tion, it may be more convenient than
traditional psychotherapy given the lack
of mental health professionals in many
areas, although it may also be effective if
the pregnant woman is able to share
some of her writing with a healthcare
professional. Although a quantitative
survey of pregnant women found that
women preferred video telehealth ther-
apy compared with computer-assisted
therapy and self-guided online ther-
apy,74 psychotherapy access is limited for
many individuals owing to lack of pro-
viders and other barriers, including
financial and scheduling logistics.
Pregnant women rated computer-based
support as acceptable,74 and expressive
writing would lend itself well to group
visits to learn about the process and
then check-ins with a woman’s
obstetrical care provider. If it becomes
clear that the patient needs greater
skill-based support, then web-based
therapies such as cognitive behavioral
therapy and interpersonal therapy,
both evidence-based treatments for
perinatal depression, would be
reasonable next steps, particularly for
women facing logistical barriers in
accessing a therapist. These therapies
are currently being tested in the format
of web-based modules.75e77 The
versatility of writing as therapy allows
patients with a variety of disease
manifestations who have underlying
psychological stress to participate.
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Most studies evaluating the effects of
expressive writing have been performed
in individuals diagnosed with cancer,
and positive health effects have been
appreciated.39e41,78,79 Some preliminary
investigation has focused on pregnancy,
particularly postpartum and in response
to pregnancy complications. Studies
done by DiBlasio et al80 and Horsch
et al81 explored the use of expressive
writing postpartum. In both studies, the
intervention group exhibited significant
decreases in depressive symptoms from
baseline surveys.37,38 However, the study
by DiBlasio et al80 was limited by the lack
of a control (no writing) group and the
study by Horsch et al81 found similar
results between randomization groups.
Qian et al82 qualitatively explored the
effectiveness of expressive writing for
women undergoing pregnancy termi-
nation because of fetal abnormalities. A
total of 14 womenwere interviewed over
telephone 1 month after writing
expressively for 15 minutes at 3 points
during their induced-labor hospitaliza-
tion: on admission and 1 day and 2 days
postdelivery. Women reported that
expressive writing helped rationalize
their thoughts about pregnancy termi-
nation, release emotional distress, and
improve general psychological state.82

Some women suggested that this ther-
apy could bemore effective if paired with
additional psychological support or if
used for a longer period.82

Discussion
Meditation and mindfulness, biofeed-
back, yoga, exercise, and expressive
writing have not been explored as
possible stress therapy options until
recent years. Therefore, research con-
ducted on these interventions is largely
preliminary and prospective. Support
for these interventions, particularly
expressive writing, could benefit from
more RCTs with larger sample sizes.
Likely, there may be characteristics that
make some women more responsive to
one over another (eg, anxious depression
vs nonanxious depression). In addition,
combining some of these might also lead
to greater results, such as a mindfulness
practice that also includes expressive
writing.
Nonpharmacologic interventions,
including but not limited to those dis-
cussed here, have the potential to be
affordable and widely available. In
addition, with the rising popularity of
online classes and support groups, all of
the discussed interventions can be
completed at home. This holds great
potential for times when leaving one’s
home is not possible—a period where
situational stress can even be elevated.
For example, the methods for stress
reduction outlined here provide a safe
and potentially effective way for women
to reduce stress during pregnancy during
a pandemic. Nonpharmacologic in-
terventions also provide patients with a
choice of preference; patient autonomy
will likely improve participation and
engagement. Expressive writing, mind-
ful meditation, biofeedback, yoga, and
exercise provide a broad range of options
in terms of metacognition and physi-
cality. Finally, these interventions are
novel strategies that may be readily
available to women of all social and
racial/ethnic backgrounds, and the ben-
efits of such could help to close the
health disparities gap with respect to
maternal and fetal health outcomes.
These may also augment pharmacologic
treatment of depression and anxiety just
as therapy and pharmacotherapy com-
bined can be most effective for those
with severe depression or anxiety.83,84

Thus, nonpharmacologic in-
terventions for stress reduction provide a
viable option available to women during
pregnancy. Nevertheless, improvements
in the implementation of these options
should be explored. Providers must also
take into consideration the unique situ-
ation and variable social determinants of
health that may make some stress-
reducing modalities difficult to
routinely practice, such as one’s work
schedule, caregiver needs, unstable
housing and/or internet access, etc. In 1
study, the viability of using expressive
writing was studied through agreement
of participation and completion of full
intervention. Around 8,000 eligible
women were contacted, approximately
1400 replied to the study invitation, and
854 agreed to participate.85 However, by
the 6-month follow-up, only 290 women
remained.84 In addition, <30% of the
women in both writing groups fulfilled
the intervention conditions
completely.85 Most of the women who
did not choose to participate marked
“too busy” as the reason for their decline.
These results reveal that although
expressive writing is theoretically more
convenient than other interventions,
many patients struggled to complete the
intervention conditions to the full
extent. The study by Horsch et al81

supports this idea as, although 94 of
the 105 eligible mothers contacted
agreed to participate, only 54 completed
the study through to the 3-month
follow-up. Further, it is unknown
whether combinations of these ap-
proaches, such as expressive writing and
yoga or exercise, might improve preg-
nancy outcomes. Finally, incentivizing
the use of effective nonpharmacologic
therapies for providers could also help
with updates of the modalities discussed
in this review. In the future, ways to
incentivize completion and emphasize
the potential importance of writing
therapy and meditation should be
researched for all stakeholders.

Conclusion
Expressive writing, meditation, mind-
fulness, biofeedback, yoga, and exercise
are effective therapies for emotional and
physical health. Although these methods
have not always been considered for
medical treatment of individuals, new
research is continually revealing the po-
tential of these interventions to improve
health outcomes. For example, other
nonpharmacologic approaches to reduce
stress in pregnancy, including music
therapy and a smartphone app specif-
ically designed to reduce stress in preg-
nancy, have also been evaluated, but
more data are needed to determine the
effectiveness of these additional modal-
ities.86,87 The application of these
accessible and widely available in-
terventions hold great potential to
effectively reduce stress during preg-
nancy. In turn, by limiting the negative
implications associated with stress in
pregnancy, these nonpharmacologic
options could help improve birth out-
comes. Research should continue to
NOVEMBER 2020 AJOG MFM 7
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expand on the strengths of each inter-
vention as effective, affordable, and
adaptable to make them a more conve-
nient option for stress alleviation in
addition to research on how these non-
pharmacologic methods could further
enhance the effects of pharmacologic
therapies to treat psychiatric
conditions. -
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