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Key Points
» Gestational metabolic diseases disproportionately impact the health of pregnant persons of color.

* Trauma and PTSD are associated with increased risk for cardiometabolic disorders in nonpregnant per.

* Trauma and PTSD impact physiological cardiometabolic mechanisms implicated in gestational metabolic.
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Gestational metabolic diseases adversely impact the health of pregnant persons and
their offspring. Pregnant persons of color are impacted disproportionately by gesta-
tional metabolic disease, highlighting the need to identify additional risk factors
contributing to racial-ethnic pregnancy-related health disparities. Trauma exposure
and posttraumatic stress disorder (PTSD) are associated with increased risk for
cardiometabolic disorders in nonpregnant persons, making them important factors
to consider when identifying contributors to gestational metabolic morbidity and
mortality health disparities. Here, we review current literature investigating trauma
exposure and posttraumatic stress disorder as psychosocial risk factors for gestational
metabolic disorders, inclusive of gestational diabetes, low birth weight and fetal
growth restriction, gestational hypertension, and preeclampsia. We also discuss the
physiological mechanisms by which trauma and PTSD may contribute to gestational
metabolic disorders. Ultimately, understanding the biological underpinnings of how
trauma and PTSD, which disproportionately impact people of color, influence risk for
gestational metabolic dysfunction is critical to developing therapeutic interventions
that reduce complications arising from gestational metabolic disease.

© 2024. The Author(s).

This is an open access article published by Thieme under the terms of the
Creative Commons Attribution-NonDerivative-NonCommercial-License,
permitting copying and reproduction so long as the original work is given
appropriate credit. Contents may not be used for commercial purposes, or
adapted, remixed, transformed or built upon. (https://creativecommons.org/
licenses/by-nc-nd[4.0/)

Thieme Medical Publishers, Inc., 333 Seventh Avenue, 18th Floor,
New York, NY 10001, USA


https://orcid.org/0000-0003-2531-923X
mailto:vmichop@emory.edu
https://doi.org/10.1055/a-2260-5051
https://doi.org/10.1055/a-2260-5051
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Metabolic disorders during pregnancy, which include gesta-
tional diabetes mellitus (GDM), hypertensive disorders of
pregnancy (HDP), and fetal growth restriction (FGR), are
adverse health outcomes that jeopardize the wellbeing of
both pregnant persons and their offspring during and beyond
gestation. During gestation, physiological adaptations across
multiple tissue and organ systems occur in unison to meet
the energy demands of the growing fetus.' These adaptations
create a metabolic challenge that increases risk for gesta-
tional metabolic disorders. Increased risk for gestational
metabolic dysfunction is reflected in the prevalence of
prenatal metabolic disorders, with baseline rates in the
United States for GDM ranging from 5 to 10% and HDP and
FGR around 3 to 10%.27

The burden of metabolic disorders during pregnancy is
disproportionately distributed among racial-ethnic lines, as
demonstrated by higher GDM rates among Asian and
Hispanic/Latinx populations,® higher HDP rates among black
and Hispanic/Latinx populations,” and higher FGR rates
among black populations'® relative to white populations.
Additionally, non-white pregnant persons have a higher risk
for adverse outcomes when diagnosed with gestational
metabolic disorders. Preeclampsia, a subset of HDP, is
the second leading cause of maternal mortality®; the risk
for severe morbidity is 9.8 and 7.7% in non-Hispanic black
and Hispanic/Latinx pregnant persons respectively, com-
pared with 6.1% morbidity risk in white pregnant persons.9
Gestational hypertension (GHTN) prevalence shows similar
racial-ethnic inequities, with non-Hispanic black and
Hispanic/Latinx pregnant persons at higher risk for pregnan-
cy-associated stroke than white pregnant persons and non-
pregnant persons.>> Given the dangers of gestational
metabolic dysfunction, it is essential to identify risk factors
that alter metabolic physiology in pregnancy and understand
how those risk factors contribute to racial-ethnic disparities
in pregnancy-related health.

Risk factors for gestational metabolic disease include age,
income, family history, preexisting metabolic disease like type
2 diabetes mellitus (T2DM), and high blood pressure.*~’
However, when controlling for these risk factors, pregnant
persons of color, in particular black pregnant persons, still
experience increased rates of gestational metabolic disease as
compared with non-Hispanic white pregnant persons, indi-
cating that psychosocial factors may modify gestational meta-
bolic health as well® Trauma exposure and resulting
posttraumatic stress disorder (PTSD) are two psychosocial
risk factors that may contribute to gestational metabolic
dysfunction and associated racial-ethnic health disparities.
Traumatic stress exposure leads to set of maladaptive physio-
logical responses that adversely impact overall health, includ-
ing behavioral health.'® PTSD is a psychiatric disorder that
occurs after exposure to a traumatic event and adversely
impacts individuals mood and fear responses.’ Critically,
non-white nonpregnant individuals, particularly black and
Latinx/Hispanic individuals, are exposed to higher rates of
traumatic events and suffer more from PTSD.''~'* This in-
creased exposure to trauma and PTSD in non-white popula-
tions not only impacts mental health but may also adversely
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impact metabolic function. In particular, trauma exposure and
PTSD are associated with increased risk for the development of
T2DM,'? hypertension' and cardiovascular disease in non-
pregnant populations.15 Exposure to trauma and PTSD nega-
tively impact multiple biological systems, including the
autonomic nervous system (ANS) and hypothalamicpituitary
adrenal axis (HPA) stress systems, whose dysregulation can
lead to heightened systemic inflammation."'>'® Dysregula-
tion of these physiological systems maintains the body in a
catabolic state of glucose production, predisposing individuals
to increased risk of metabolic dysfunction.'®~18

Despite the link between trauma, PTSD, and metabolic
dysfunction in nonpregnant persons, it remains unclear how
trauma and PTSD impact risk for metabolic dysfunction in
pregnancy and associated pregnancy-related health dispar-
ities. Thus, in the current narrative review, we will summa-
rize and synthesize significant findings to date that address
the association between trauma and PTSD and gestational
metabolic diseases including GDM, HDP, FGR, and low birth
weight (LBW). To contextualize relevant findings, we first
discuss underlying biological mechanisms by which trauma
exposure and PTSD act as chronic stressors that lead to
metabolic dysfunction in nonpregnant persons. Following,
we assess and evaluate findings form the limited studies that
address the relationship between metabolic dysfunction in
pregnant persons and traumatic stress exposure and PTSD,
while highlighting socioeconomic and racial-ethnic study
demographics. Uncovering the biological mechanisms that
underlie gestational metabolic risk is critical to developing
preventive and interventional treatments for pregnant per-
sons at high risk for gestational metabolic disease. Ultimate-
ly, understanding the role of trauma and PTSD in gestational
metabolic dysfunction is a crucial component in better
understanding the biological mechanisms that underlie ra-
cial-ethnic and socioeconomic pregnancy-related health dis-
parities and associated infant health complications.

Biological Pathways Underlying Stress
Effects on Metabolism Outside of the
Context of Pregnancy

Overview of the Physiological Stress Response
Systems

The stress response is a broad term that refers to any
physiological change in response to a physical or psycho-
logical stimulus (stressor) that is perceived as a danger to an
individual.'” The stress response evolved to promote the
survival of organisms and is composed of the co-activation
of the fast-acting ANS, which activates the immune system
to prepare for potential wounding, and the slower acting
HPA axis. The ANS is divided into the sympathetic nervous
system (SNS) and the parasympathetic nervous system
(PSNS), which work in a complimentary fashion alongside
the HPA axis to regulate physiological and behavioral
responses when danger is detected.'® During exposure to
an acute stressor, the SNS and HPA axis signal the release of
epinephrine and cortisol from the adrenal glands, respec-
tively. These hormones work in tandem to increase heart
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rate, respiration rate, and blood vessel dilation to increase
the availability of oxygen to accommodate the body’s per-
ceived emergency state.'” HPA axis-induced release of
cortisol initiates catabolic processes in liver, fat, and muscle
tissue via activation of glucocorticoid receptors, therefore
increasing glucose availability that is critical for providing
the body and brain with an adequate energy supply in the
face of an acute stressor.??

The ANS and HPA axis also stimulate and inhibit inflam-
matory processes, respectively, in response to acute stress.”!
More specifically, these two stress systems work in tandem:
epinephrine quickly stimulates the immune system to in-
crease blood levels of inflammatory cytokines,>? while
slower acting cortisol-driven negative-feedback mecha-
nisms of the HPA axis inhibit the ANS-driven inflammatory
response, preventing inflammatory cytokines from damag-
ing important organ systems.??2> After the eminent threat of
the acute stressor has subsided, both the ANS and HPA axis
act to return homeostasis. Specifically, SNS activity is down-
regulated and that of the PSNS is upregulated.?* Similarly,
HPA-axis negative feedback inhibition of the HPA axis by
glucocorticoids results in termination of the neuroendocrine
stress response.w’25 While exposure to acute stressors ini-
tiates this short-term adaptive stress response, exposure to
prolonged and repeated stressors dysregulates ANS, HPA
axis, and inflammatory functions, leading to dysfunction
of critical bodily processes, including metabolism.'® As com-
mon and debilitating chronic stressors, repeated exposure to
trauma (e.g., traumatic stressors) and resulting PTSD are
important risk factors to consider in the context of metabolic
dysfunction.

A. ANS, HPA Axis, Inflammation, and Metabolic
Dysfunction due to Trauma and PTSD
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ANS Dysregulation and Adverse Impacts on Metabolic
Function

Exposure to traumatic stressors leads to continuous hyper-
activation of the SNS, which hinders the normal counterac-
tion of the PSNS and disturbs ANS homeostasis (~Fig. 1A).2°
Specific to metabolism, traumatic stress induces an increase
in epinephrine and norepinephrine release by the ANS,
leading to maintenance of high heart rate, blood pressure,
and serum cortisol, as well as a reduction in heart rate
variability (HRV), all of which are linked to the development
of metabolic diseases such as diabetes and hypertension in
the general population.?’? Similarly, ANS dysfunction has
been repeatedly implicated as a likely underlying biome-
chanism linking PTSD and metabolic dysfunction.31 Key
PTSD symptoms such as re-experiencing, where an individ-
ual involuntarily relives the traumatic event via flashbacks
and nightmares,32 and hyperarousal, a cluster of symptoms
including hypervigilance and heightened startle reaction,
are associated with increased release of norepinephrine,
low HRV, and high blood pressure,>3~3° indicating that ANS
dysfunction may contribute to the high comorbidity be-
tween PTSD and metabolic dysfunction in nonpregnant
individuals.%37

HPA Axis Dysregulation and Adverse Impacts on
Metabolic Function

Exposure to repeated traumatic stressors leads to dysregu-
lation of the HPA axis and increased glucocorticoid release
(~Fig. 1A)."° Chronic exposure to elevated glucocorticoids
deteriorates the negative feedback control of the HPA axis via
down-regulation of glucocorticoid receptor expression in the

B. ANS, HPA Axis, Inflammation, and Metabolic
Adaptations in Pregnancy
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Fig. 1 Parallel impacts of trauma and PTSD (A) and pregnancy (B) on physiology. (A) Trauma exposure and PTSD lead to dysregulation of the sympathetic
nervous system (SNS) and the hypothalamicpituitary-adrenal (ANS) axis. Downstream, dysregulation of the major stress axes leads to an increase in
inflammatory markers and dysregulation in metabolic processes such as glucose and insulin production and sensitivity, leptin release and lipogenesis.
(B) SNS and HPA axis adaptations during gestation. Normal pregnancy is accompanied by adaptive physiological shifts in both the SNS and HPA axis, including
a reduction in HRV and an increase in cortisol and ACTH, respectively. To accommodate increasing fetal energy demands, gestation is also accompanied
by hyperglycemia and insulin resistance. To prevent rejection of the growing fetus by the pregnant person’s immune system, there is a shift toward an
anti-inflammatory state during the second and third trimester of pregnancy. lllustration by Bona Kim; reproduced with permission of ©Emory University.

HRV, heart rate variability; PTSD, posttraumatic stress disorder.
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brain.>® Disinhibition of glucocorticoid release then leads to
a chronic catabolic state, where there is continuous increase
of glucose production, degradation of protein and muscle
mass, and antagonization of anabolic hormones.3® Addition-
ally, trauma exposure is also associated with decreased levels
of neuropeptide Y (NPY), an orexigenic neuropeptide that
also has anxiolytic properties.*? Together, such neuroendo-
crine changes have detrimental effects on metabolism,
namely leading to a decrease in lean body mass, an increase
in visceral body fat, and the development of hyperglycemia
and insulin resistance.*'*3 Left untreated, such metabolic
changes can progress into metabolic disorders in nonpreg-
nant populations.***°

The development and maintenance of PTSD symptoms are
due in part to altered HPA axis function.*®#’ Alterations in
glucocorticoid function have been described in individuals
with PTSD, including reduced glucocorticoid response to
acute stressors,*® elevated glucocorticoid receptor levels,*’
and an enhanced glucocorticoid negative feedback mecha-
nism.”° PTSD is also associated with low baseline levels of
NPY.>' Animal studies also suggest that increased sensitivity
of the glucocorticoid receptor, as is found in PTSD, upregu-
lates gene expression of genes implicated in metabolic path-
ways, including NPY and adiponectin 1, key regulators of
appetite and insulin sensitivity, respectively.’?>3 Similar
neuroendocrine changes have been described in obesity
and metabolic syndrome in the general population, meta-
bolic disorders that are highly comorbid with PTSD in
trauma-exposed persons.'®>* It remains unclear, however,
whether HPA axis dysregulation may induce behavioral
changes in appetite and physical activity in individuals
with trauma and PTSD that contribute to metabolic
dysfunction.

Increased Inflammation Resulting from ANS and HPA
dysfunction and Impacts on Metabolic Function
ANS and HPA axis dysregulation leads to heightened system-
ic inflammation that has detrimental impacts on multiple
physiological functions, including metabolism (= Fig. 1A).>
Under chronic stress conditions, the HPA axis releases an
excess of cortisol,>® which enhances the expression of pro-
inflammatory cytokines, such as interleukin (IL)-1B and
IL-18.°7 Concurrently, heightened norepinephrine release
as a result traumatic stress exposure promotes the secretion
of inflammatory factors including tumor necrosis factor o
(TNFa), a major regulator of the inflammatory response, and
IL-6, a pro-inflammatory cytokine.>®>°

The ANS and HPA-axis dysregulation present in PTSD can
also result in increased systemic inflammation.®® For exam-
ple, elevated serum catecholamines characteristic of PTSD
are associated with an increase in pro-inflammatory medi-
ators, primarily prostaglandins.®’ Individuals with PTSD
show higher concentrations of C-reactive protein (CRP),
IL-6),%2 IL-1b,%% as well as greater gene expression and
activity of nuclear factor-kappa betta (NF-kB), a master
transcriptional activator of pro-inflammatory markers that
is regulated by glucocorticoid receptor activity.*#%> Addi-
tionally, polymorphisms in inflammatory genes, such as CRP,
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are associated with increased risk for augmented systemic
inflammation,®® as well as PTSD and psychophysiological
hyperarousal in trauma-exposed individuals.®” This excess
pro-inflammatory activity in PTSD is coincident with in-
creased levels of inflammation in metabolic disease includ-
ing T2DM.%8

Overall, existing data suggest that traumatic events and
PTSD act as chronic stressors to impact metabolism in
nonpregnant individuals via ANS and HPA-axis dysregula-
tion and heightened systemic inflammation. Augmented
levels of IL-6, IL-1f3, and TNFa contribute to insulin resistance
and hyperglycemia in people with T2DM, %70 while IL-18 is
closely associated with metabolic syndrome.”’ This suggests
that trauma exposure and resulting PTSD may be two
psychosocial risk factors that may contribute to racial-ethnic
health disparities in gestational metabolic dysfunction. In
the following section, we will review what is currently
known regarding the relationships between trauma, PTSD,
and gestational metabolic dysfunction in pregnant
individuals.

Stress and Metabolic Dysfunction in
Pregnancy

Pregnancy is a period of metabolic adaptations directed
toward meeting dynamic maternal-fetal energy require-
ments (~Fig. 1B).3>72 Metabolic adaptations in pregnancy
are divided into anabolic and catabolic stages, the first which
involves maternal accumulation of fat and nutrient stores
during the beginning two trimesters of pregnancy, followed
by a breakdown of lipid reserves and transferring of
nutrients to the rapidly growing fetus during the third
trimester.”2~74 Normal pregnancy shifts the activity of the
major stress systems, leading to reduction in HRV via the SNS
and increase in cortisol and ACTH secretion by the HPA-
axis.”>”’ To meet dynamic energy demands of both the
growing fetus and pregnant person, gestation induces hy-
perglycemia and insulin resistance.”®7° Lastly, during the
last two trimesters of pregnancy, the pregnant person’s
immune system shifts toward an anti-inflammatory state
to prevent rejection of the fetus.8%8! While these metabolic
shifts are essential to the survival of the maternal-fetal unit,
adaptations may surpass normal pregnancy parameters,
leading to gestational metabolic dysfunction and in more
severe cases, gestational metabolic disorders.®> Among fac-
tors that can contribute to gestational metabolic dysfunction,
trauma and PTSD warrant further exploration.

Relationships between Trauma, PTSD, and Gestational
Diabetes Mellitus

GDM is a subtype of diabetes seen in pregnant people
without preexisting diabetes characterized by exaggerated
disinhibition of glucose production.®’ In normal pregnancy,
there is a transfer of glucose from pregnant person to fetus
via simple and facilitated diffusion through the placenta. This
process occurs in stages, beginning with pancreatic -cell
hyperplasia during early pregnancy to increase insulin re-
lease and maintain glucose tolerance at a normal or slightly
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improved level, as compared with an individual’s nonpreg-
nant state.* During the second half of gestation, to increase
glucose supply for the growing fetus there is a decrease in
maternal insulin sensitivity.®> To counter insulin resistance
inherent to pregnancy, the pregnant person’s body upregu-
lates insulin production, a process believed to occur through
the expansion of pancreatic B-cells.®® In GDM, however, such
compensatory mechanism is insufficient, leading to the
pregnant person being unable to upregulate insulin produc-
tion to counter gestational insulin resistance, resulting in
hyperglycemia.®”

Similar to hyperglycemia in nonpregnant populations,
trauma and PTSD are associated with GDM (=Table 1). A
current PTSD diagnosis is associated with an increased risk of
GDM in a large, racially diverse sample of pregnant veter-

ns.88 Associations between early life trauma and GDM,
however, are equivocal such that one study suggests an
almost 30 to 40% increased risk for GDM among a white
population with severe childhood physical abuse,® and on
the contrary, another suggested this association only with
the presence of prepregnancy depression in a similar demo-
graphic group.’® However, only one of these studies® con-
trolled for previous GDM and diet, two key risk factors for the
development of GDM.

The associations between trauma or PTSD and GDM are
further supported by studies that have established a rela-
tionship between nontraumatic chronic stressors and GDM.
For example, increases in perceived psychosocial stress from
early to mid-pregnancy is associated with a 2.6-fold in-
creased odds of GDM and an increase in glucose level in a
majority low-income Hispanic sample.® Similarly, the odds
of GDM are 13-fold higher among individuals with high
antenatal perceived stress compared with individuals with
low antenatal stress in a sample of women from Karnataka,
India.??> Moreover, in a racially diverse sample, perceived
discrimination is associated with increased risk of develop-
ing GDM.?3 Experiencing greater than five stressful events
(including financial and job issues, interpersonal problems,
moving, etc.) within 12 months before birth is associated
with GDM in a primarily white and college-educated sam-
ple.®* However, a study with similar demographics found no
association between chronic stress 12 months before birth
and GDM.?>

Relationships between Trauma, PTSD and Low Birth
Weight and Fetal Growth Restriction

LBW is defined as infant birthweight of less than 2,000 g.
Infants with LBW are at an increased risk of chronic illnesses
later in life including diabetes and hypertension.’® In cases
when LBW falls below the 10th percentile for gestational age,
infants are diagnosed with FGR. FGR impacts 5 to 10% of
pregnancies in which the fetus fails to reach its growth
potential in utero and affects essential bodily functions in
offspring including breathing, immunity, and cognition,
making it a particularly dangerous pregnancy complica-
tion.’” The metabolic origins of LBW and FGR are complicat-
ed, with studies implicating reduced supply of nutrients,’®
higher maternal-fetal glucose concentrations,’® and reduced
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amino acid delivery'% in the development of LBW and FGR.
Seeking to uncover psychosocial risk factors, a handful of
studies have explored the connection between trauma,
PTSD, and risk for LBW and FGR.

Existing literature suggests that trauma and PTSD are
associated with LBW but not FGR (=Table 2). Racial trauma,
specifically experiencing or witnessing racism during child-
hood, leads to an increase in diastolic blood pressure during
the last two trimesters of pregnancy, which is associated
with LBW in a sample of black American women.'®" Similar-
ly, high maternal lifetime traumatic stress (e.g., natural
disasters, childhood maltreatment, interpersonal violence,
sexual assault) resulting in increased prenatal hair cortisol is
associated with infant LBW but not FGR in male offspringin a
study within a primarily low-income Hispanic and black
sample.'%? PTSD diagnosis is associated with LBW but not
FGR in a racially diverse sample of Hurricane Katrina survi-
vors.'®3 Similarly, in a large sample of displaced Pakistani
women, PTSD is independently associated with LBW.'%4
PTSD resulting from intimate partner violence has also
been associated with LBW in a racially diverse and majority
low-income study cohort.'® In contrast, a study conducted
in a Latinx population with variable trauma type exposures
found no association with PTSD and LBW, but did find a
relationship between PTSD diagnosis and preterm deliv-
ery.'% Equivocal findings in these two studies may be due
to use of different PTSD measures, a long-form scale adapted
from the University of Michigan Composite International
Diagnostic review'%> and the PTSD Checklist-Civilian Ver-
sion,'% respectively.

The associations between trauma and PTSD and LBW are
further supported by studies that have established a rela-
tionship between nontraumatic chronic stressors and GDM.
For example, maternal perceived stress during the second
and third trimester is associated with LBW and preterm
delivery, but not FGR, in a Brazilian Latinx low-income
sample.'”” Additionally, perceived medical discrimination
is associated with increased risk for LBW in a cohort of
Aboriginal Australian women.'%®

Relationships between Trauma, PTSD and Gestational
Hypertension and Preeclampsia
GHTN is defined as persistent blood pressure readings higher
than 140 mmHg systolic or 90 mmHg diastolic pressure in a
woman who was normotensive prior to 20-weeks gestational
age and in the absence of signs of end-organ damage.'?®
GHTN causes cardiovascular insufficiency and, if left untreat-
ed, is often a precursor to the development of preeclampsia
(PRE-E). PRE-E is a gestational cardiovascular disease defined
as persistent severe hypertension with signs of end-organ
damage following 20 weeks gestational age."'%~'"3 PRE-Eis a
severe life-threatening condition that increases risk
for secondary health complications including placental
abruption, stroke, and seizures (eclampsia).114

Recent studies have explored associations between trau-
ma and PTSD and GHTN and PRE-E (=Table 3). PTSD is
associated with both GHTN and PRE-E, while trauma is not
associated with HDP. More specifically, experiencing four or

American Journal of Perinatology © 2024. The Author(s).
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more traumatic experiences during childhood (e.g., abuse,
parental separation, witnessing abuse, living with a sub-
stance abuser, household member imprisonment) was not
associated with the development of GHTN or PRE-E in a
cohort of Latinx pregnant women.'' However, a PTSD
diagnosis is associated with an increased risk of both
GHTN and PRE-E in a large, racially diverse sample of
pregnant veterans.38 Similarly, a diagnosis of PTSD stemming
from experiencing inter-partner violence is associated with
the development of GHTN and PRE-E in a majority black
study sample. 83116

While literature assessing the role of trauma or PTSD in
the development of GHTN and PRE-E is limited, other studies
have established a relationship between nontraumatic
chronic stressors and GHTN or PRE-E. Lifetime stress, for
example, increased the risk of developing GHTN or PRE-E in a
majority white multi-site sample of pregnant women.""” In
parallel, lifetime chronic stress secondary to racial discrimi-
nation in a sample of black pregnant women was associated
with GHTN.'?! Experiencing lifetime stressors (e.g., financial,
emotional, relationship stress) was associated with an in-
creased prevalence of HDP.''® Furthermore, having an occu-
pation with high mental stress was associated with an
increased risk of developing PRE-E in a sample of Canadian
women,'"® and job-related stress during pregnancy in-
creased the risk for PRE-E in a black and white sample.'?°
Social burden, defined as low social status and high psycho-
social stress, was associated with PRE-E development in a
cohort of pregnant German women.'?" Moreover, experienc-
ing emotional stressors (including social, psychological, fi-
nancial, family, and medical stressors) during pregnancy was
associated with a 1.6-fold increased risk for developing a
hypertensive disease in pregnancy in a white study co-
hort."?? Conversely, a study conducted in the Netherlands
in a primarily white sample determined that psychological
stress (including work stress, depression, anxiety, and preg-
nancy-related anxiety) in the first trimester had no signifi-
cant influence on the incidence of PRE-E in nulliparous

women.123

Conclusions and Future Directions

In summary, the limited existing literature supports the
premise that trauma and PTSD may be important factors
that impact metabolic function within the context of preg-
nancy, as trauma exposure and PTSD are associated with
increased risk of gestational metabolic dysfunction (~Tables
1-23). However, further work is needed to characterize the
specific biological mechanisms that underlie how trauma
and PTSD can contribute to the development of metabolic
disorders of pregnancy. Specifically, no known studies have
investigated associations between gestational metabolic dis-
orders and biological markers of chronic stress or trauma
(e.g., cortisol, HRV) or physiological measures of PTSD sever-
ity (e.g., hyperarousal), despite evidence of a relationship
between such biological markers and metabolic disorders in
nonpregnant persons (~Fig. 1).124123

Rocha et al.

Importantly, many of the existing studies failed to con-
sider key confounders in the relationship between trauma or
PTSD and gestational metabolic disease in pregnancy. For
instance, despite genetic predisposition being one of the
biggest risk factors for gestational metabolic disease,'2%12
several of the included studies did not consider family
history as a confounding variable 77-88.101.102,104.116 \jqpa_
over, not all studies controlled for preexisting metabolic
disease®®10>106 and previous gestational metabolic dis-
ease.'02:105.106.116 ghacific to GDM, diet and having a seden-
tary lifestyle,'?®12° are some of the biggest risk factors of
GDM; however, only one of the three included studies
controlled for these factors in their analyses.’® For FGR and
LBW, food insufficiency, which causes undernutrition,'3°
and substance abuse, which limits uterine and placental
blood flow necessary for fetal growth,'! were each con-
trolled for in only two out of the six included stud-
ies.103:105.106 Einally, few of the existing studies considered
how behavioral changes following trauma or onset of PTSD,
including changes in sleep, physical activity, and eating
behaviors, impact metabolism during pregnancy.'?%:12%

The equivocal nature of some studies assessing risk for
HDP due to PTSD may be due to inconsistent measures of
PTSD used across studies. Studies to date have used the Mini
International Neuropsychiatric interview'?® and the Post-
traumatic Stress Disorder Checklist,'® which are self-report
measures, and the International Classification of Disease,
Ninth Revision (ICD-9),®8 a clinician-administered diagnosis
of PTSD. Self-report measures have been found to result in
higher severity scores as compared with scores from clini-
cian-administered measures. Additionally, the cutoff score
for PTSD diagnosis using the same self-report measure is
inconsistent across study groups.”‘2 Conversely, clinician-
administered PTSD measures like the ICD-9 require access to
mental health care. This is an important caveat to consider, as
previous studies have found that socioeconomically disad-
vantaged and minoritized women are underdiagnosed for
PTSD.'?3 The Clinician-Administered PTSD Scale for DSM-5
(CAPS-5) is a psychometrically valid and standardized alter-
native to measures used in studies to date that has shown
excellent reliability for over 20 years."** Future studies
would benefit from using the most rigorous instruments to
quantify PTSD symptoms, traumatic events, and chronic
stressors like racial discrimination.

In the current review, we included various trauma types
when assessing the relationship between trauma and gesta-
tional metabolic disease. However, different trauma types
may have distinct impacts on the ANS and HPA-axis as well as
on metabolism in and outside the context of pregnancy. For
instance, childhood maltreatment, has been consistently
shown to have deleterious effects on cardiometabolic health
in nonpregnant people.'®>137 Childhood sexual abuse, in
particular, has been associated with metabolic risk factors
including low HRV and higher body mass index, '8 highlight-
ing the need for future studies to consider how different
types of trauma impact gestational metabolic function and
risk for HPD.

American Journal of Perinatology © 2024. The Author(s).
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Another important limitation of existing studies assessing
the relationships between trauma, PTSD, and metabolic dis-
orders in pregnancy is the lack of representation of racial-
ethnic minorities (see all tables). Given the disproportionate
impact of gestational metabolic disorders on people of color, in
particular black pregnant persons,8 studies that aim to identify
risk factors for gestational metabolic dysfunction would bene-
fit greatly from having representative study samples. As a
result of interpersonal, systemic, and institutional racism,
non-white persons, especially black persons, are exposed to
greater levels of chronic stress, traumatic experiences, and are
more likely to be diagnosed with PTSD, suggesting that these
exposures may be risk factors for gestational metabolic dis-
ease.'’"14139 Dye to maternal health inequities, there is a
critical need to understand the biological mechanisms under-
lying the relationship between chronic stress, trauma, PTSD,
and gestational metabolic disease. This research could aid with
early identification of pregnant individuals at high risk for
gestational metabolic disease, allowing for preventive and
early treatment to improve maternal health inequities and
associated disease in their offspring.
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