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Abstract
Purpose of Review This review describes how the presence of maternal mental health disorders influences peripartum
pain. It provides practical guidance for tailored anesthetic plans that address the unique needs of pregnant women
with such disorders.
Recent Findings The role of maternal mental health conditions in the peripartum experience and postpartum course for
the mother-baby dyad is an evolving area of interest in the current psychiatric and obstetric literature. It is only recently,
however, that providers are beginning to understand how pre-existing maternal posttraumatic stress disorder (PTSD),
anxiety, or depression influences how these patients perceive pain during labor or cesarean section. There is, unfortu-
nately, a lack of understanding and consistency in the approach to pain management for these patients. Emphasis on
recognition of these unique patient needs and tailoring of peripartum pain management strategies is crucial in helping to
achieve a positive birth experience and minimize increased postpartum mental health symptom severity and/or chronic
pain for these patients.
Summary Peripartum pain during labor and/or surgical delivery can be influenced by a pre-existing history of mental
health conditions. Specialized pain assessment and management strategies should accommodate the unique needs of
these patients.

Keywords Pregnancy .Laborpainperception .Maternalmentalhealth .Obstetricanesthesia .PeripartumPTSD .Peripartumpain

Introduction

Perinatal mood and anxiety disorders are the most common
mental health conditions affecting pregnant women today [1].
The presence of mental health conditions during the peripar-
tum period predisposes patients to physical and psychological
risks and creates logistical challenges for providers during
labor and delivery. The unique pain management needs of
these patients have only recently been recognized in obstetric,
psychiatric, and anesthesia research, and widespread under-
standing and acceptance has yet to occur. Complicating things
further is the absence of universal screening for trauma/
posttraumatic stress disorder (PTSD) and anxiety during preg-
nancy as there is for depression; thus, it is likely that providers
do not always realize that they are caring for individuals with
underlying mental health conditions [2].

Failure to appreciate the unique needs of these patients can
contribute to difficulties in pain management, negative per-
sonal interactions, inadequate analgesia and/or anesthesia, a
negative perception of their birth experience, and increased
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Search Strategy
An extensive review of the literature was conducted using PubMed,
Medline, CINAHL, and Google Scholar focusing on recent
contributions (2012–2020). This review included, but was not limited
to, systematic and major narrative reviews, large observational studies,
and prospective and retrospective analyses. Papers published outside this
range were included if they were found to be of significant benefit and
support to the discussion. Headings/keywords used for the search includ-
ed labor pain and mental health/mental health issues; inadequate anesthe-
sia, cesarean section, consequences; anesthesia, cesarean section, emer-
gency procedures; maternal PTSD and labor pain; maternal PTSD and
surgical pain; PTSD and surgical pain and pain perception; and maternal
mental health and altered pain thresholds, dexmedetomidine and preg-
nancy, anti-anxiety agents-pregnancy, chronic pain and pregnancy, opiate
use disorder, and pregnancy.
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severity of mental health symptoms postpartum [3••]. While
anesthesia providers are well equipped to manage complex
pain management issues for the general operating room pop-
ulation, the complex issues surrounding pregnancy such as
concern for fetal and neonatal drug exposure, emphasis on
early bonding and breastfeeding, and the predominance of
regional anesthesia for surgery make the same management
strategies on a labor and delivery unit problematic.
Additionally, providers must consider the maternal desire to
be awake for the childbirth experience. For some women,
especially those with psychological impairment, this desire
is often complicated by the possible risk of panic and dissoci-
ation which can have devastating consequences for mother
and child, including a negative perception of birth and post-
partum PTSD [3••].

Mental Health Conditions and Effect on Labor
Pain Perception

There is a considerable amount of research that examines the
role of severe labor pain in the development of postpartum
depression, anxiety, and/or PTSD. What is lacking in the lit-
erature, however, is an understanding of how pre-existing
mental health conditions impact the perception of labor pain.
Researchers have recognized that a relationship exists be-
tween prenatal anxiety levels and labor pain and that this re-
lationship is bidirectional in that increases in anxiety may
increase pain sensitivity and pain may increase anxiety [4].
This concept has been explored over the years to include other
mental health conditions, fear of childbirth, and pre-existing
chronic pain in an attempt to elucidate any influence they
might have on labor pain.

Researchers have investigated a multitude of variables and
outcome measures attempting to explain how mental health
conditions influence labor pain. Authors have shown that a
history of depression and anxiety is associated with increased
use of epidural analgesia during labor, and that women with
higher antenatal anxiety scores report more pronounced pain
before administration of epidural analgesia. Additionally, the
presence of mental health histories results in maximum pain
ratings during labor with sensory aspects above and beyond
demographic and social factors, and a direct correlation be-
tween anxiety sensitivity and maximum pain during labor.
Furthermore, they have shown that substance use disorder
and anxiety cause high pain ratings [4–7].

Fear of childbirth (tokophobia) although not technically
defined as a mental health condition is shown to have moder-
ate association with antenatal anxiety and depression [8]. In
one study, authors found that although the majority of women
with a fear of childbirth did not report a history of anxiety or
depression, the presence of anxiety or depression increased
the prevalence of fear of childbirth. Severe tokophobia was

reported by 12% of women with anxiety only, 32% with de-
pression only, and 38% with anxiety and depression. It is
possible that severe tokophobia, via its relationship to anxiety
and depression, also influences pain perception. Another
study assessing labor pain in women with and without severe
fear of childbirth found that women with severe fear of child-
birth use more anesthetics, and that symptoms of depression
and anxiety explained the relationship between the fear of
childbirth and labor pain [9]. Other research that looked at
self-rated antenatal depressed mood and anxiety showed that
depressed mood during pregnancy is associated with early
arrival to the delivery unit [6]. An inconspicuous relationship
between fear of childbirth and anxiety and pain is that higher
levels of fear or anxiety may lead to pain avoidance behaviors,
resulting in other care pathways or procedures such as instru-
mental or surgical delivery that carry higher risk to the woman
or her child [7]. In fact, there are multiple articles that address
patient request for elective surgical delivery due to fear of
labor pain [5, 10–13].

There are few studies to date that specifically examine pre-
existing PTSD and its effect on labor pain perception. Until
the past decade, there were few articles exploring peripartum
PTSD in general and even fewer exploring its influence on
labor pain perception. Only one investigating a prediction
model for outliers in pain, analgesia requirements, and recov-
ery after childbirth included the Posttraumatic Stress Disorder
Checklist for the DSM 5 (PCL-5) to determine baseline psy-
chological status [14]. The authors did not find any associa-
tionwith PCL-5 total score and a predictive value for the study
outcome variables: time to pain and opioid-free functional
recovery, time to pain resolution, time to opioid cessation,
time to functional recovery, time to all analgesic cessation,
and pain burden (area under the curve). This must be
interpreted with caution however, as the majority of patients
in the study never reached the cutoff score of 30–33 for having
PTSD. Future studies are needed that examine the relationship
between a known antenatal diagnosis of PTSD and perception
of labor pain.

It is widely understood that labor pain can be one of the
most painful experiences in a woman’s lifetime and that per-
ceived pain during childbirth is complex and a result of mul-
tiple underlying mechanisms [15]. The impact of mental
health illness on labor pain has to be viewed alongside other
factors such as antenatal chronic pain and previous pain expe-
rience, sleep satiated state, amount of support, cultural beliefs,
and other physiological factors such as parity, onset and du-
ration of labor, or size of fetus [16, 17, 18••, 19]. Researchers
have recently explored genetic and biological mechanisms
that could also help explain the relationship between mental
health disorders and pain perception. One study prospectively
examined depressed mood and anxiety and showed that car-
riers for the guanosine triphosphate cyclohydrolase 1 gene
(GCH1) were more inclined to use 2nd-line labor analgesia
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(defined as any use of more than one type of analgesia during
labor) [6]. Ren et al. examined the association of COMT (cat-
echol-O-methyl-transferase) gene polymorphism with mental
health conditions and sensitivity to pain [20]. They were able
to show that certain mutations in the COMT gene (specifically
the Vall58Met mutation) could result in increased labor anx-
iety, less effective labor analgesia, and an increase in epineph-
rine and norepinephrine levels as compared to the non-mutant
homozygotes. These studies begin to highlight a possible ge-
netic or biological connection between pre-existing anxiety
and pain perception. In the not-too-distant future, it is possible
that the antenatal utilization of genetic markers alongside the
identification of known psychological and physical risk fac-
tors will aid in the prediction of altered pain perceptions and
guide pain management.

Mental Health Conditions and Effect on Pain
Perception for Cesarean Section

Pre-existing anxiety and depression play a role in the per-
ceived intensity of postoperative pain after cesarean section.
Borges et al. performed a prospective longitudinal study that
included 1062 patients who underwent cesarean section under
spinal anesthesia with bupivacaine and morphine [21]. They
found that preoperative anxiety, defined by the Hospital
Anxiety and Depression Scale (HADS), was the single most
predictor factor for severe acute postoperative pain. Another
retrospective analysis found that pre-existing anxiety, depres-
sion, chronic pain, opioid tolerance, and tobacco use were
associated with increased post-cesarean section pain [22•].
Importantly, this study also showed that overall pain scores
were significantly higher in the 24–48-h period than in the first
24, suggesting the need to re-evaluate pain management strat-
egies to encompass this time frame for patients at risk. Some
prediction modeling studies have shown that the impact of
preoperative anxiety alone was not as strong a predictor of
post-cesarean delivery pain; however, when combined with
simple pain prediction ratings or thermal pain threshold, mul-
tivariate analysis showed that anxiety was associated with
increased opioid usage [23, 24]. Importantly, severe pain in
the immediate postoperative period has been shown to signif-
icantly increase the risk for chronic pain and other mental
health issues such as postpartum PTSD and depression [25].
Persistent surgical pain is associated with difficulty
performing activities of daily living, sleep disturbances, and
altered mood [25, 26]. This evidence highlights the impor-
tance of vigilance in treating acute postoperative pain to pre-
vent or minimize additional maternal morbidity.

The effects of psychological disease on perception of intra-
operative pain, although documented in other disciplines,
have not been studied extensively with cesarean section pa-
tients [27, 28]. A recent article by Lee et al. looked at this issue

in patients undergoing cesarean delivery for failure to progress
under epidural anesthesia [29]. They excluded patients with
known anxiety disorders and measured trait anxiety (assessed
as howmuch anxiety a person has during times away from the
hospital setting), anxiety about surgery, and anticipated intra-
operative pain right before patients entered the operating
room. Although there were several limitations to the study
including possible response bias, high rate of loss to follow-
up, and use of VAS and not a standard anxiety screening tool,
they concluded that anxiety about surgery and anticipated in-
traoperative pain are independent predictors of the occurrence
of intraoperative pain during epidural anesthesia. An aware-
ness of those patients with increased anxiety and higher antic-
ipated pain just prior to their surgery would alert providers to
the possible need for a different plan. This may include
neuraxial adjuncts to increase block density (opioids, alpha-
2 agonists), pharmacologic and non-pharmacologic
anxiolysis, or intravenous analgesic supplementation.

Patients with a specific diagnosis of PTSD or who have a
history of previous trauma may also have significant fear of
the operating room environment [3••]. Patients may present
with anxiety and acute stress symptoms that are the manifes-
tations of the re-experiencing (flashbacks, triggers) and hyper-
arousal that categorize PTSD; however, there is scant litera-
ture on the specific pain management needs for these patients
requiring cesarean section. Although PTSD is likely under-
recognized, its comorbidity and shared symptomatology with
other mental health conditions allow us to extrapolate some of
what we know about how anxiety and depression influence
pain perception to include women with PTSD histories [2,
3••]. More research, though, is needed to clearly delineate if
the altered perioperative pain perceptions of women with anx-
iety and depression are indeed the same for those with PTSD.

Treatment of Anxiety

The evidence to date, although not conclusive, would suggest
that pre-existing anxiety contributes to negative alterations in
pain perception with resultant increased intra- and post-
operative pain and opioid usage. The fact that severe acute
postoperative pain can lead to unwanted consequences such
as a traumatic birth experience, postpartum PTSD, chronic
pain states, and negative impact on neonatal health, makes it
seem prudent to consider the management of peripartum anx-
iety as part of an overall strategy [3••].

Traditionally, there has been a reluctance to treat pregnant
patients with psychotropic medications (anxiolytics, seda-
tives) due to fear of adverse neonatal effects. Concern for
neonatal well-being, although well intentioned, has
overshadowed the need for maternal psychological safety de-
spite evidence showing that severe peripartum fear and anxi-
ety can have devastating physical and psychological
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consequences on the mother and ultimately the maternal-
neonatal bond [3••]. When considering whether or not to ad-
minister an anxiolytic, there are things to consider. Untreated
anxiety can lead to maternal acute stress response with phys-
ical and psychological consequences: (1) physical manifesta-
tions including increased blood pressure and heart rate, hyper-
ventilation and vasoconstriction, and unexpected/uncontrolled
shaking and movement due to panic (California Maternal
Quality Care Collaborative Task Force, Stanford California,
Toolkit Version 2.0) and (2) psychological manifestations in-
cluding increased risk for dissociation and increased risk for
postpartum PTSD/anxiety/depression and suicidal ideation
[3••]. On the other hand, overtreating maternal anxiety could
potentially cause amnesia for the birth experience, maternal
sedation, and neonatal complications. Therefore, a solid un-
derstanding of the safety profiles of available anxiolytics is
essential in order to balance unwanted maternal effects of
acute stress—both physical and psychological—with negative
neonatal consequences.

Dexmedetomidine is a highly selective alpha-2 agonist that
has both anxiolytic and analgesic properties. Many studies in
obstetrics have examined its analgesic and maternal
hemodynamic-stabilization effects with or without preeclamp-
sia, and under various anesthetic conditions with negligible
effects on the fetus or neonate (Table 1). In most of these
studies, the authors examined APGAR scores, but some in-
cluded fetal blood gases and Neonatal Neurological and
Adaptive Capacity Scoring (NACS) as endpoints and showed
no significant differences between study and control groups.
Nair et al. demonstrated high placental retention related to the
fat-soluble properties of dexmedetomidine [38]. Another
study looked at the concentration of dexmedetomidine in
breast milk and demonstrated minimal passage into the colos-
trum with a milk to plasma (M/P) ratio (at the highest doses
studied) of 0.76 [36]. These authors concluded that because of
dexmedetomidine’s high degree of protein binding and higher
molecular weight, it does not pass through the mammary ep-
ithelium easily. The median Relative Infant Dose was < 1%
with a value less than 10% considered safe [39]. Of note, the
authors have recently identified other possible obstetric bene-
fits of this drug. Dexmedetomidine may have the potential to
increase uterine muscle contractility as demonstrated in mul-
tiple animal models, and to attenuate postpartum depressive
symptoms when administered as an infusion in the immediate
postpartum period [36, 40].

Midazolam is another anxiolytic commonly used in the
general surgery population. Its use in obstetrics has been lim-
ited historically by the concern for fetal teratogenicity if given
in the first trimester, and neonatal sedation and long-term neu-
robehavioral effects if given at the time of delivery. There are
multiple articles that address neonatal outcomes when mid-
azolam is given before delivery during cesarean section
(Table 2). At doses ranging from 0.020 to 0.035 mg/kg IV,

they have shown no negative impact on neonatal well-being as
evidenced by Apgar scores, Neonatal Neurologic and
Adaptive Capacity Scoring (NACS), or umbilical gas mea-
surements. Additionally, midazolam has been shown to de-
crease anxiety with no negative impact on memory of the
childbirth event and increased patient satisfaction [41, 43].
Further support for midazolam’s safety profile comes from
pharmacokinetic and pharmacodynamic studies of the drug
that state that midazolam has a F/M ratio of 0.15–0.66 which
is lower than most other benzodiazepines with F/M ratios
closer to 1. The M/P ratio for this drug is only 0.15 indicating
that only low levels of the drug are transferred into the milk.
These drug qualities make it the optimal benzodiazepine for
short-term use in the intrapartum period [44].

Nitrous oxide has been widely used for decades as an an-
xiolytic and analgesic during labor. It has also been shown to
decrease anxiety just before spinal placement and, at the time
of spinal needle insertion, at skin and uterine incision [45–47].
Although nitrous oxide has no apparent effect on uterine tone,
fetal heart rate, or Apgar scores, ongoing controversy remains
as to whether intrauterine exposure increases infant risks of
persistent neurocognitive function and psychosocial develop-
ment [47].

Chronic Pain Issues

Chronic pain is not listed specifically in the 5th edition of
Diagnostic and Statistical Manual of Mental Disorders
(DSM-V) as a mental health disorder but often coexists with
anxiety and depression [48–50]. Chronic pain is also common
among PTSD patients [51]. Specific chronic pain states that
disproportionately impact women such as fibromyalgia syn-
drome, chronic migraines, and interstitial cystitis/bladder pain
syndrome have recently been associated with a history of trau-
ma and/or PTSD [52–55]. The underlying mechanism
explaining the relationship between mental health disease
and chronic pain is complex and how that pain is exhibited
may not be the same for all conditions [51]. Defrin et al.
showed that chronic pain exhibited by those with PTSD was
significantly more intense and widespread than in those pa-
tients with anxiety alone and chronic pain in PTSD may be
specific to PTSD itself rather than to anxiety [51].

Much of the current research into peripartum chronic pain
explores its development after peripartum events. Pre-existing
chronic pain and its influence on pain perception during the
peripartum period has not been studied as extensively but
some studies offer valuable insight. Rosseland et al. looked
at the role of labor pain and overall birth experience in the
development of persistent pain and depression at 8 weeks
postpartum [17]. Their results were somewhat surprising and
showed that labor pain intensity was not associated with per-
sistent pain, but a history of depression and pre-pregnancy
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pain were statistically significant predictors of persistent pain
at 8 weeks suggesting that pre-existing antenatal mental health
conditions and chronic pain increase the risk for persistent

pain after delivery. Mehdiratta et al. also showed that pre-
existing chronic pain (non-specific) was associated with in-
creased post-cesarean pain [22].

Table 1 Neonatal effects of intrapartum administration of anxiolytics

Drug Study context Dose used Author Neonatal
parameters
examined

Comment

Dexmedetomidine Randomized controlled
Use in C/S for

preeclamptic patients
undergoing general
anesthesia

1 μg/kg before induction,
0.4 μg/kg/h during
surgery

El-Arab
et al.
[30]

Apgar scores at 1
and 5 min

Stabilized maternal hemodynamics
during and after
intubation/negligible impact on
neonatal Apgar scores

Randomized controlled
Use in C/S for

preeclamptic patients
undergoing general
anesthesia

0.4 μg/kg/h infusion before
induction to peritoneal
closure

Mahrous
et al.
[31]

Apgar scores at 1
and 5 min,
NACS**
umbilical
blood gas

Lower maternal hemodynamic
changes* with intubation/no
significant difference in Apgar,
NCAS**, or blood gas compared to
controls

Randomized controlled
Use in C/S for

preeclamptic patients
undergoing general
anesthesia

Loading dose of 1 μg/kg
followed by one of two
infusion doses:
0.4 μg/kg/min vs.
0.6/μg/kg/min

Eskandr
et al.
[32]

Apgar scores at 1
and 5 min

Blunted maternal hemodynamic
response* to intubation/no difference
in Apgar scores between control and
both infusion groups

Meta-analysis of
effectiveness and
safety in C/S patients
undergoing general
anesthesia

Bolus dose range
0.6–1 μg/kg

Infusion range
0.4–0.8 μg/kg/h

Ao et al.
[33]

Apgar scores at 1
and 5 min,
umbilical
blood gases

Effective attenuation of maternal
cardiovascular response and no
statistical difference in Apgar scores
compared to controls

Randomized controlled
Use during elective C/S

under general
anesthesia

Bolus dose 1 μg/kg followed
by infusion of 0.4 μg/kg/h
for duration of surgery

Ibrahihm
et al.
[34]

Apgar scores at 1
and 5 min

Attenuated maternal response* to
surgical stress with no difference in
Apgar scores compared to controls

Randomized controlled
Effect of placental

transfer during C/S
under epidural
anesthesia

Bolus dose 0.5 μg/kg after
epidural followed by
infusion of 0.5 μg/kg/min
for duration of surgery

Wang et al.
[35]

Apgar scores at 1
and 5 min

Umbilical blood
gases

No significant difference between
umbilical blood gases or Apgar
scores compared to controls,
determined F/M¶ ratio = 0.68

Prospective
observational

Use during elective C/S
under combined
spinal/epidural and
concentration in
colostrum

Infusion of 6 μg/kg/h for
10 min after cord
clamping and infusion
0.7 μg/kg/h for duration of
surgery

Yoshimura
et al.
[36]

Apgar scores at 1
and 5 min

Milk/plasma†
ratio at 6 h

Relative infant
dose‡

Sucking ability
on days 3 and
5

Lowest Apgar scores were 8 at 1 min
and 8 at 5 min

M/P ratio of 0.76
Relative infant dose < 1%
Sucking noted as adequate at both time

points

Systematic
review/meta-analysis

Fetal responses in C/S
including patients
receiving regional or
general anesthesia

General anesthesia—max
bolus dose of 0.6 μg/kg,
infusions 0.2–0.6 μg/kg/h

Spinal anesthesia 5–10 μg
Epidural anesthesia 1 μg/kg

Zhang et al.
[37]

Apgar scores at 1
and 5 min

Umbilical blood
gases

No significant difference between
umbilical blood gases or Apgar
scores compared to controls

*Increased maternal sedation noted at doses studied

**Neonatal Neurological and Adaptive Capacity Scoring

¶Fetal/maternal blood concentration ratio

†The M/P ratio is the ratio of the concentration of the drug in the mother’s milk to the concentration in the mother’s plasma. If < 1, there is a good
indication that only low levels of the drug are transferred into the milk [36]

‡Relative infant dose (%) = absolute infant dose (mg/kg/day)/maternal dose (mg/kg/day) × 100.Most medications are considered relatively safe to use if
the RID < 10% [39]
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Research detailing chronic pain conditions that develop
during pregnancy are also lacking. Back and pelvic pain are
among the most common pain conditions during pregnancy
and occur in 71.7% of pregnancies, yet their relationship with
intrapartum or intraoperative pain perception remains unclear
[48]. The prevalence, general course, and impact on pain per-
ception of many other chronic pain disorders during pregnan-
cy such as headache, rheumatoid arthritis, sickle cell disease,
Ehlers-Danlos syndrome, and vulvodynia are also uncertain
[48].

Opioid Use Disorder

The DSM-V now includes the maladaptive and problematic
pattern of opioid use as a mental health disorder. This is one of
the mental health conditions that is most recognized and uni-
versally accepted as a cause of altered pain perception. An
important aspect of opioid use disorder (OUD), however, that
is rarely addressed in current pain management strategies is its
frequent co-existence with other psychiatric conditions [56].
Additionally, a significant number of women with OUD have
a history of emotional and/or physical trauma, including child-
hood abuse (physical and sexual) and neglect, sexual assault,
and intimate partner violence [56–59]. The increasing preva-
lence of OUD and its negative influence on pain present sig-
nificant challenges for obstetric and anesthesia providers. Two
recent papers provide exceptional comprehensive pain man-
agement recommendations for pregnant women with chronic
opiate use [18, 60]. Both articles offer suggestions for a mul-
timodal approach which include pharmacologic and
nonpharmacologic modalities to address the expected changes
in pain perceptions. Neither article, though, addresses the

management of comorbid mental health conditions, especially
trauma/PTSD, as part of a multimodal plan.

Discussion

It is clear that a complex relationship exists between peripar-
tummental health and pain perception. Of all peripartummen-
tal health disorders, anxiety has been studied most extensively
and PTSD the least. As illustrated in this paper, the presence
of anxiety, antenatally or immediately before entering the op-
erating room, and an extreme fear of childbirth have been
associated with earlier presentations to the hospital during
labor, earlier requests for interventions, increased utilization
of epidural resources, more intense labor pain, increased re-
quirement for and overall usage of pain medications including
opioids, and more intense acute postoperative pain with sub-
sequent risk for chronic pain states. Severe untreated anxiety
in the operating room can influence overall pain perception
and may also put the patient at risk for a negative birth expe-
rience, significant psychological harm, and disruption of
maternal-neonatal bonding. Despite ample evidence showing
this association, most pain management regimens fail to in-
clude the management of comorbid psychological symptoms.
Pharmaco log ic in te rven t ion wi th low doses of
dexmedetomidine or midazolam has proven effective for ma-
ternal psychological protection with negligible effects on the
neonate. This author uses even lower doses than presented in
this article with good results. Providers and patients should
understand that the overall goal should be a positive birth
experience—this could include a woman’s desire to be aware
of the birth and experience skin-to-skin, and still feel safe and
have a manageable amount of fear. The benefits of any med-
ications administered to a pregnant woman must always be

Table 2 Neonatal effects of intrapartum administration of anxiolytics

Drug Study context Dose used Author Neonatal parameters
examined

Comment

Midazolam Randomized controlled
Use in C/S for

preeclamptic
patients undergoing
spinal anesthesia

0.035 mg/kg IV
given 30 min
before spinal

Mokhtar
et al.
[41]

Apgar scores at 1 and
5 min, NACS*
umbilical blood gas

Decreased maternal anxiety, improved maternal
satisfaction, no significant differences in Apgar
scores, NACS*, or blood gases compared to
controls

Randomized controlled
Use in C/S for patients

undergoing spinal
anesthesia

0.025 mg/kg IV
given in the
preoperative
waiting room

Senel
et al.
[42]

Apgar scores at 1 and
5 min, NACS*

Decreased maternal anxiety, no significant
differences in Apgar scores, NACS* compared to
controls

Randomized controlled
Use in C/S for patients

undergoing spinal
anesthesia

0.02 mg/kg IV at
time of spinal

Frolich
et al.
[43]

Apgar scores at 1 and
5 min, NACS*,
neonatal pulse
oximetry × 3 h

No significant differences in Apgar scores or NACS*
compared to controls

None of the neonates showed clinically significant
oxygen desaturation

*Neonatal Neurological and Adaptive Capacity Scoring
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balanced with the potential for fetal or neonatal adverse ef-
fects, and the potential for adverse maternal risks if withheld.

Women with a history of trauma or a diagnosis of PTSD
often present with acute stress. Symptoms of extreme fear and
anxiety are common, and patients would benefit from ap-
proaches outlined above to address anxiolysis; however, it is
important to note that there is scant literature to guide an
optimal pain management strategy for these women. More
research is desperately needed to elucidate specific differences
in pain perceptions between women with PTSD versus those
with other mental health disorders.

Trauma-informed practices may be a valuable adjunct to
pharmacotherapy for overall pain strategies for these women
[3••]. Because trauma is unique to each person, individualized
approaches may be required. The following practices are rec-
ommendations based on general trauma-informed care princi-
ples and this author’s extensive work with trauma survivors in
the peripartum period.

1. Antepartum preparation should involve elucidation of
specific concerns and fears of the upcoming experience
and discussions about pain expectations and pain manage-
ment. Familiarization with the environment can be ac-
complished with actual (or virtual) tours of labor suites
and the operating room giving the patient an opportunity
to process information and ask questions long before de-
livery. Early selection of team members and introduction
to the patient help to establish trust. Additional discussion
topics include nicotine management, opioid maintenance
and withdrawal prevention, role of significant other and
level of support, need for private preoperative and/or re-
covery space, use of low dose anxiolytics, any history of
panic, and established coping mechanisms for stressful or
triggering situations.

2. The intrapartum/intraoperative period should focus on
compassionate and respectful communication. This includes
frequently acknowledging the patient’s emotional state and
planned use of non-pharmacologic anxiolysis (i.e., breathing
techniques, music), minimizing harsh and loud stimuli and
communicating with a calm voice, maintaining a focus on
her experience, and avoiding sidebar discussions with other
staff members. All members of her care team should be
aware of her history and plan when she presents. Avoid
separation of the patient and significant other in the operating
room, the use of arm straps (unless she meets absolute
criteria for restraints), unnecessary oxygen masks, nausea
and vomiting, and severe shaking as these can all trigger
acute stress responses. Be mindful of her modesty and pri-
vacy by keeping her body covered as much as possible and
asking before entering her room.

3. During the postpartum period, observe for any changes in
affect or mood and refer early to mental health experts.
Understand that any complications, including difficult

block placement, could potentially be perceived as a trau-
matic experience and acknowledge any such patient re-
ports with understanding, validation, and support.

The concept of personalized analgesic regimens for cesar-
ean delivery has previously been proposed that advocate for
the identification of high-risk patients and the tailoring of an-
algesic plans that offer women the choice of analgesic dose
and protocol and individualized post-discharge opioid pre-
scribing [23, 61••]. Intervening early and tailoring these anes-
thetics to meet the unique needs of this population could po-
tentially lead to improved peripartum pain control, earlier mo-
bility, better compliance with Early Recovery after Cesarean
Section (ERAC) protocols, improved patient satisfaction, im-
proved bonding and breastfeeding success, and decreased risk
of traumatic birth experiences and chronic pain. Some authors
have found that the predictive value of preoperative question-
naires is only of moderate value in identifying at-risk patients
and predicting increased pain, plus the time and expertise
needed to administer them would preclude widespread usage
[23]. Perhaps we need a simpler approach, one that identifies
vulnerable populations based on known factors (mental health
disorders, OUD, severe fear of childbirth) and allows for a
more patient-initiated plan based on preferences, concern for
maternal and/or neonatal side effects, and unique needs
resulting from previous traumatic experience.

Some recommended pain management strategies for OUD
describe the use of higher doses of intrathecal opiates, multi-
modal medications (acetaminophen, NSAIDs), and adjuncts
such as neuraxial clonidine, gabapentin, and ketamine [18••,
60, 62–66]. The use of regional blocks, continuous epidural
infusions, and wound infiltration with long-lasting local anes-
thetics have also been suggested [18••, 60]. New protocols
that consider mental health contributions should also encom-
pass pharmacologic and non-pharmacologic treatment for
anxiety, trauma-informed practices, and assessment for and
consideration of all psychotropic and chronic pain medica-
tions [67]. Chronic pain issues may warrant a multidisciplin-
ary approach with behavioral health and chronic pain special-
ists to help prepare for intrapartum pain management and
postpartum care. Chronic pain independently can influence
pain perception, but providers must also consider the con-
founding contributions that opioid therapy, withdrawal, and
other recreational substances (nicotine, marijuana) used to
manage chronic pain might have on pain perception. (A pro-
posed strategy for pain management for patients with mental
health disorders is shown in Fig. 1.)

Conclusion

The consequences of severe pain during the peripartum period
can have devastating maternal consequences. Mental health
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disorders have been shown to negatively affect pain percep-
tion, and now we have a better understanding of how chronic
pain and an extreme fear of childbirth might affect pain as
well. Obstetric anesthesia providers already recognize the
need for specific protocols such as those for OUD, to address
individual differences. What is needed now is an expansion of
those protocols to include patients with mental health issues
and to incorporate multidisciplinary planning that addresses
previous fears/concerns, negative pain experiences, and pain
perception and expectations. Furthermore, there is now evi-
dence that the complex needs of these patients continue well
past the first 24 h and that clear communication and collabo-
ration with obstetric and behavioral health teams will be nec-
essary to continue established regimens. Ultimately, it is im-
portant for all providers to realize that effective pain manage-
ment is not synonymous with maternal satisfaction. It is just
one of the many variables that can contribute to a positive
birth experience. But, if we learn to ask different questions,
allow flexibility and tailoring of plans to suit a woman’s
needs, and continue to research and understand the safe phar-
macologic and non-pharmacologic options available, we will
hopefully achieve optimal pain management for each patient
and contribute to a positive birth experience.

Compliance with Ethical Standards

Conflict of Interest The author does not have any potential conflicts of
interest to disclose.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. Kendig S, Keats JP, Hoffman MC, Kay LB, Miller ES, Moore
Simas TA, et al. Consensus bundle on maternal mental health:
perinatal depression and anxiety. Obstet Gynecol. 2017;129(3):
422–30. https://doi.org/10.1097/AOG.0000000000001902.

2. Ayers S, Bond R, Bertullies S, Wijma K. The aetiology of post-
traumatic stress following childbirth: a meta-analysis and theoreti-
cal framework. Psychol Med. 2016;46(6):1121–34. https://doi.org/
10.1017/S0033291715002706.

3.•• Vogel TM, Homitsky S. Antepartum and intrapartum risk factors
and the impact of PTSD on mother and child. BJA Edu.
2020;20(3):89–95. https://doi.org/10.1016/j.bjae.2019.11.005
This article is one of the first to summarize peripartum

Antepartum

• Identification of vulnerable 
populations
• PTSD/anxiety/depression
• OUD
• Chronic pain
• Severe fear of childbirth

• Collaboration with obstetric and 
mental health providers

• Address triggers/anxiety/fears 
and develop a mutually agreeable 
plan for labor and surgical pain 
managment

• Address any other recreational 
drug use, including tobacco and 
develop a plan to prevent 
withdrawal

Intrapartum

• For Laboring Patients:
• For neuraxial blocks consider 

altering concentration of local 
anesthetics, increasing opioid 
concentration, adding alpha-2 
agonist

• Appreciate potential for 
extreme fear and hyperalgesia 
during placement

• Consider anxiolysis for block 
placement- nitrous oxide, alpha-
2 agonist, midazolam

• Preserve motor strength-
important for survivors of 
sexual trauma

• Frequent evaluation for and 
anticipation of altered 
responses to standard pain 
regimens 

• For Cesarean section
• Consider anxiolysis- non-

pharmacologic/pharmocologic
• Music therapy, breathing 

techniques, significant 
other/support person present 
(doula, midwife)

• judicious use of alpha-2 
agonists, benzodiazepines, 
nitrous oxide

• Effective neuraxial anesthesia
• consider higher end range of 

intrathecal morphine
• consider addition of an alpha-

2 agonist 
• Consider additional blocks

• TAP, long acting LA infiltration 
of incision,LQB

Postpartum 

• Consider extending tailored plan 
to include the 24-48 hour period
• Multimodal approach
• Consider epidural analgesia/ 

low thoracic or lumbar
• Mange acute severe pain 

immediately to mitigate 
development of chronic pain 
state

• Continue anxiolytics 24-48 hours 
prn if necessary

• Frequent pain assessment and 
intervention as needed

• No disruption of psychotropic 
medications

• Continue MAT* for OUD
• For women with severe acute 

postoperative pain consider 
extended follow-up and 
consultation with pain specialists

• Involve mental health experts if 
concern for traumatic birth/PTSD

Fig. 1 Proposed guide to optimize early identification and tailoring of pain management strategies for pregnant women with mental health conditions.
*Medication-assisted treatment

8 Curr Anesthesiol Rep (2021) 11:1–11

https://doi.org/10.1097/AOG.0000000000001902
https://doi.org/10.1017/S0033291715002706
https://doi.org/10.1017/S0033291715002706
https://doi.org/10.1016/j.bjae.2019.11.005


factors contributing to PTSD, including those related to
anesthesia events, and to illustrate what trauma-informed care
might look like for obstetric anesthesia providers.

4. Reading AE, Cox DN. Psychosocial predictors of labor pain. Pain.
1985;22(3):309–15. Available from. https://doi.org/10.1016/0304-
3959(85)90031-4.

5. Andersson L, Sundström-Poromaa I, Wulff M, AströmM, BixoM.
Implications of antenatal depression and anxiety for obstetric out-
come. Obstet Gynecol. 2004;104(3):467–76. https://doi.org/10.
1097/01.AOG.0000135277.04565.e9.

6. Pettersson FD, Hellgren C, Nyberg F, Åkerud H, Sundström-
Poromaa I. Depressed mood, anxiety, and the use of labor analge-
sia. Arch Womens Ment Health. 2016;19:11–6. https://doi.org/10.
1007/s00737-015-0572-6.

7. Lang AJ, Sorrell JT, Rodgers CS, Lebeck MM. Anxiety sensitivity
as a predictor of labor pain. Eur J Pain. 2006;10(3):263–70. https://
doi.org/10.1016/j.ejpain.2005.05.001.

8. Storksen HT, Eberhard-Gran M, Garthus-Niegel S, Eskild A. Fear
of childbirth; the relation to anxiety and depression. Acta Obstet
Gynecol Scand. 2012;91(2):237–42. https://doi.org/10.1111/j.
1600-0412.2011.01323.x.

9. Junge C, von Soest T, Weidner K, Seidler A, Eberhard-Gran M,
Garthus-Niegel S. Labor pain in womenwith ndwithout severe fear
of childbirth: a population-based, longitudinal study. Birth.
2018;45(4):469–77. https://doi.org/10.1111/birt.12349.

10. Olieman RM, Siemonsma F, Bartens MA, Garthus-Niegel S,
Scheele F, Honig A. The effect of an elective cesarean section on
maternal request on peripartum anxiety and depression in women
with childbirth fear: a systematic review. BMC Preg Childbirth.
2017;17:195. https://doi.org/10.1186/s12884-017-1371-z.

11. Adams SS, Eberhard-Gran M, Sandvik ÅR, Eskild A. Mode of
delivery and postpartum emotional distress: a cohort study of 55,
814 women. bjog. 2012;119(3):298–305. https://doi.org/10.1111/j.
1471-0528.2011.03188.x.

12. Garthus-Niegel S, von Soest T, Knoph C, Simonsen TB, Torgersen
L, Eberhard-Gran M. The influence of women’s preferences and
actual mode of delivery on post-traumatic stress symptoms follow-
ing childbirth: a population-based, longitudinal study. BMC Preg
Childbirth. 2014;191(2014). https://doi.org/10.1186/1471-2393-
14-191.

13. Wiklund I, Edman G, Andolf E. Cesarean section on maternal re-
quest: reasons for the request, self-estimated health, expectations,
experience of birth and signs of depression among first-time
mothers. AOGS. 2007;86(4):451–6. https://doi.org/10.1080/
00016340701217913.

14. Komatsu R, Carvalho B, Flood P. Prediction of outliers in pain,
analgesia requirement, and recovery of function after childbirth: a
prospective observational cohort study. Br J Anaesth. 2018;121(2):
417–26. https://doi.org/10.1016/j.bja.2018.04.033.

15. Ohel I, Walfisch A, Shitenberg D, Sheiner E, Hallak M. A rise in
pain threshold during labor: a prospective clinical trial. Pain.
2007;132(Suppl 1):S104–8. https://doi.org/10.1016/j.pain.2007.
05.007.

16. Beigi NM, Broumandfar K, Bahadoran P, Abedi HA. Women’s
experience of pain during childbirth. Iran J Nurs Midwifery Res.
2010;15(2):77–82 Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3093177.

17. Rosseland LA, Reme SE, Simonsen TB, Thoresen M, Nielsen CS,
Gran ME. Are labor pain and birth experience associated with per-
sistent pain and postpartumdepression? A prospective cohort study.
Scand J Pain. 2020;20(3):591–602. Available from. https://doi.org/
10.1515/sjpain-2020-0025.

18.•• Landau R. Post-cesarean delivery pain. Management of the opioid-
dependent patient before, during and after cesarean delivery. IJOA.
2019;39:105–16 This paper summarizes and introduces an

essential and comprehensive pain management strategy for
the opioid-tolerant pregnant patient.

19. Gamez BH, Habib AS. Predicting severity of acute pain after ce-
sarean delivery: a narrative review. Anesth Analg. 2018;126(5):
1606–14. https://doi.org/10.1213/ANE.0000000000002658.

20. Ren X, Zhang L, Xiao Q, Huang D, Liu Q, Zhang Y. Association
between COMT polymorphism, labor anxiety, and analgesia in
pregnant women. J Pain Res. 2019;12:779–85. Available from.
https://doi.org/10.2147/JPR.S192719.

21. Borges N, Pereira LV,Moura LA, Silva TC, Pedroso CF. Predictors
for moderate to severe acute postoperative pain after cesarean sec-
tion. Pain Res Manag. 2016;2016:5783817. https://doi.org/10.
1155/2016/5783817.

22.• Mehdiratta JE, Saab R, Chen Z, Li YJ, Habib AS. Patient and
procedural risk factors for increased postoperative pain after cesar-
ean delivery under neuraxial anesthesia: a retrospective study.
IJOA. 2020;44:60–7. https://doi.org/10.1016/j.ijoa.2020.07.006
This article not only highlights significant antepartum
predictors for altered pain states, but also elucidates the fact
that tailored pain management strategies should be continued
into the 24–48-h postoperative period.

23. Carvalho B, Zheng M, Harter S, Sultan PA. Prospective cohort
study evaluating the ability of anticipated pain, perceived analgesic
needs, and psychological traits to predict pain and analgesic usage
following cesarean delivery. Anesthesiol Res Pract. 2016;2016:
7948412. https://doi.org/10.1155/2016/7948412.

24. Pan PH, Coghill R, Houle TT, SeidMH, Lindel M, Parker RL, et al.
Multifactorial preoperative predictors for postcesarean section pain
and analgesic requirement. Anesthesiology. 2006;104(3):417–25.
https://doi.org/10.1097/00000542-200603000-00007.

25. Eisenach JC, Pan PH, Smiley R, Lavand’homme P, Landau R,
Houle TT. Severity of acute pain after childbirth, but not type of
delivery, predicts persistent pain and postpartum depression. Pain.
2008;140(1):87–94. https://doi.org/10.1016/j.pain.2008.07.011.

26. Jin J, Peng L, Chen Q, ZhangD, Ren L, Qin P, et al. Prevalence and
risk factors for chronic pain following cesarean section: a prospec-
tive study. BMC Anesthesiol. 2016;16(1):99. https://doi.org/10.
1186/s12871-016-0270-6.

27. Murillo-Benítez M, Martín-González J, Jiménez-Sánchez MC,
Cabanillas-Balsera D, Velasco-Ortega E, Segura-Egea JJ.
Association between dental anxiety and intraoperative pain during
root canal treatment: a cross-sectional study. Int Endotont J.
2019;53(4):447–54. https://doi.org/10.1111/iej.13245.

28. Hudson BF, Ogden J,WhiteleyMS. Randomized controlled trial to
compare the effect of simple distraction interventions on pain and
anxiety experienced during conscious surgery. Eur J Pain.
2015;19(10):1447–55. https://doi.org/10.1002/ejp.675.

29. Lee IH, Yoon H, Kim DW. Anxiety about surgery and anticipated
intraoperative pain independently predict pain during extension of
epidural analgesia for intrapartum cesarean delivery: a prospective
cohort study. J Anesth. 2018;6(2):45–9. https://doi.org/10.11648/j.
ja.20180602.11.

30. El-Arab NKE, El-Hawary SI, El-Zeftawy AE, Mohammed RM.
Dexmedetomidine in preeclamptic patients undergoing caesarean
section under general anesthesia. Tanta Med J. 2017;45(4):220–5.
https://doi.org/10.4103/tmj.tmj_35_17.

31. Mahrous RS. Study on the effect of dexmedetomidine in reducing
hemodynamic responses to general anesthesia for elective cesarean
section in patients with pre-eclampsia. J Anesth Clin Resear.
2015;6(7):1–4. https://doi.org/10.4172/2155-6148.1000544.

32. Eskandr AM, Metwally AA, Ahmed AA, Elfeky EM, Eldesoky
IM, Obada MA, et al. Dexmedetomidine as a part of general anaes-
thesia for caesarean delivery in patients with pre-eclampsia: a
randomised double-blinded trial, Eur J Anaesthesiol. 2018;35(5):
372–8. https://doi.org/10.1097/EJA.0000000000000776.

9Curr Anesthesiol Rep (2021) 11:1–11

https://doi.org/10.1016/0304-3959(85)90031-4
https://doi.org/10.1016/0304-3959(85)90031-4
https://doi.org/10.1097/01.AOG.0000135277.04565.e9
https://doi.org/10.1097/01.AOG.0000135277.04565.e9
https://doi.org/10.1007/s00737-015-0572-6
https://doi.org/10.1007/s00737-015-0572-6
https://doi.org/10.1016/j.ejpain.2005.05.001
https://doi.org/10.1016/j.ejpain.2005.05.001
https://doi.org/10.1111/j.1600-0412.2011.01323.x
https://doi.org/10.1111/j.1600-0412.2011.01323.x
https://doi.org/10.1111/birt.12349
https://doi.org/10.1186/s12884-017-1371-z
https://doi.org/10.1111/j.1471-0528.2011.03188.x
https://doi.org/10.1111/j.1471-0528.2011.03188.x
https://doi.org/10.1186/1471-2393-14-191
https://doi.org/10.1186/1471-2393-14-191
https://doi.org/10.1080/00016340701217913
https://doi.org/10.1080/00016340701217913
https://doi.org/10.1016/j.bja.2018.04.033
https://doi.org/10.1016/j.pain.2007.05.007
https://doi.org/10.1016/j.pain.2007.05.007
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3093177
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3093177
https://doi.org/10.1515/sjpain-2020-0025
https://doi.org/10.1515/sjpain-2020-0025
https://doi.org/10.1213/ANE.0000000000002658
https://doi.org/10.2147/JPR.S192719
https://doi.org/10.1155/2016/5783817
https://doi.org/10.1155/2016/5783817
https://doi.org/10.1016/j.ijoa.2020.07.006
https://doi.org/10.1155/2016/7948412
https://doi.org/10.1097/00000542-200603000-00007
https://doi.org/10.1016/j.pain.2008.07.011
https://doi.org/10.1186/s12871-016-0270-6
https://doi.org/10.1186/s12871-016-0270-6
https://doi.org/10.1111/iej.13245
https://doi.org/10.1002/ejp.675
https://doi.org/10.11648/j.ja.20180602.11
https://doi.org/10.11648/j.ja.20180602.11
https://doi.org/10.4103/tmj.tmj_35_17
https://doi.org/10.4172/2155-6148.1000544
https://doi.org/10.1097/EJA.0000000000000776


33. Ao L, Shi J, Bai Y, Zheng Y, Gan J. Effectiveness and safety of
intravenous application of dexmedetomidine for cesarean section
under general anesthesia: a meta-analysis of randomized trials.
Drug Des Devel Ther. 2019;13:965–74. https://doi.org/10.2147/
DDDT.S197165.

34. Ibrahim EE, Amer MM, Abuelnaga ME, Abd-Elaal WI.
Dexmedetomidine infusion during caesarean section under general
anaesthesia: evaluation of maternal awareness using BIS, maternal
and neonatal outcomes. Egypt J Anaes. 2018;34(4):145–50.
https://doi.org/10.1016/j.egja.2018.08.002.

35. Wang C, Liu S, Han C, Yu M, Hu Y, Liu C. Effect and placental
transfer of dexmedetomidine during caesarean section under epidu-
ral anaesthesia. J Int Med Res. 2017;45(3):964–72. https://doi.org/
10.1177/0300060517698330.

36. Yoshimura M, Kunisawa T, Suno M, Sugawara A, Kurosawa A,
Nakanishi R, et al. Intravenous dexmedetomidine for cesarean de-
livery and its concentration in colostrum. IJOA. 2017;32:28–32.
https://doi.org/10.1016/j.ijoa.2017.05.002.

37. Zhang J, Zhou H, Sheng K, Tian T, Wu A. Foetal responses to
dexmedetomidine in parturients undergoing caesarean section: a
systematic review and meta-analysis. J Int Med Res. 2017;45(5):
1613–25. https://doi.org/10.1177/0300060517707113.

38. Nair AS, Sriprakash K. Dexmedetomidine in pregnancy: review of
literature and possible use. JOACC. 2013;3(1):3–6. https://doi.org/
10.4103/2249-4472.114253.

39. Hotham J, Hotham E. Drugs in breastfeeding. Aust Prescr.
2015;38(5):156–9. https://doi.org/10.18773/austprescr.2015.056.

40. Yu H, Wang S, Quan C, Fang C, Luo S, Li D, et al.
Dexmedetomidine alleviates postpartum depressive symptoms fol-
lowing cesarean section in Chinese women: a randomized placebo-
controlled study. Pharmacotherapy. 2019;39(10):994–1004.
https://doi.org/10.1002/phar.2320.

41. Mokhtar AM, Elsakka AI, Ali HM. Premedication with midazolam
prior to cesarean delivery in preeclamptic parturients: a randomized
controlled trial. Anesth Essays Res. 2016;10(3):631–6. https://doi.
org/10.4103/0259-1162.191117.

42. Senel AC, Mergan F. Premedication with midazolam prior to cae-
sarean section has no neonatal adverse effects. Braz J Anest.
2014;64(1):16–21. https://doi.org/10.1016/j.bjane.2012.08.005.

43. Frölich MA, Burchfield DJ, Euliano TY, Caton D. A single dose of
fentanyl and midazolam prior to Cesarean section have no adverse
neonatal effects. Can J Anaesth. 2006;53(1):79–85. https://doi.org/
10.1007/BF03021531.

44. Ansari J, Carvalho B, Shafer SL, Flood P. Pharmacokinetics and
pharmacodynamics of drugs commonly used in pregnancy and par-
turition. Anesth Analg. 2016;122(3):786–804. https://doi.org/10.
1213/ANE.0000000000001143.

45. Manouchehrian N, Bakhshaei MH. Nitrous oxide effect on reliev-
ing anxiety and pain in parturients under spinal anesthesia for cae-
sarean section. Anesth Pain Med. 2014;4(2):–e16662. https://doi.
org/10.5812/aapm.16662.

46. Vallejo MC, Phelps AL, Shepherd CJ, Kaul B, Mandell GL,
Ramanathan S. Nitrous oxide anxiolysis for elective cesarean sec-
tion. J Clin Anesth. 2005;17(7):543–8. https://doi.org/10.1016/j.
jclinane.2005.01.009.

47. Buhre W, Disma N, Hendrickx J, DeHart S, Hollmann MW, Huhn
R, et al. European Society of Anaesthesiology Task Force on
Nitrous Oxide: a narrative review of its role in clinical practice.
BJA. 2019;122(5):587–604. https://doi.org/10.1016/j.bja.2019.01.
023.

48. Ray-Griffith SL,WendelMP, Stowe ZN,Magann EF. Chronic pain
during pregnancy: a review of the literature. Int J Women's Health.
2018;10:153–64. https://doi.org/10.2147/IJWH.S151845.

49. Desai G, Kumar GS, Manoj L, Gokul GR, Beena KV, Thennarasu
K, et al. Prevalence & correlates of chronic perinatal pain – a study

from India. J Psychosom Obstetr Gynecol. 2019;40(2):91–6.
https://doi.org/10.1080/0167482X.2017.1405258.

50. Ray-Griffith SL, Morrison BM, Stowe ZN. Chronic pain preva-
lence and exposures during pregnancy. Pain Res Manag.
2019;2019:6985164. https://doi.org/10.1155/2019/6985164.

51. Defrin R, Ginzburg K, Solomon Z, Solomon Z, Polad E, Bloch M,
et al. Quantitative testing of pain perception in subjects with PTSD–
implications for the mechanism of the coexistence between PTSD
and chronic pain. Pain. 2008;138(2):450–9. https://doi.org/10.
1016/j.pain.2008.05.006.

52. Hellou R, Häuser W, Brenner I, Buskila D, Jacob G, Elkayam O,
et al. Self-reported childhood maltreatment and traumatic events
among Israeli patients suffering from fibromyalgia and rheumatoid
arthritis. Pain Res Manag. 2017;2017:3865249. https://doi.org/10.
1155/2017/3865249.

53. Gerber MR, Bogdan KM, Haskell SG, Scioli ER. Experience of
childhood abuse and military sexual trauma among women vet-
erans with fibromyalgia. J Gen Intern Med. 2018;33(12):230–1.
https://doi.org/10.1007/s11606-018-4594-4.

54. Tietjen GE, Peterlin BL. Childhood abuse and migraine: epidemi-
ology, sex differences, and potential mechanisms. Headache.
2011;51(6):869–79. https://doi.org/10.1111/j.1526-4610.2011.
01906.x.

55. McKernan LC, Johnson BN, Reynolds WS, Williams DA,
Cheavens JS, Dmochowski RR, et al. Posttraumatic stress disorder
in interstitial cystitis/bladder pain syndrome: relationship to patient
phenotype and clinical practice implications. Neurourol Urodyn.
2019;38(1):353–62. https://doi.org/10.1002/nau.23861.

56. Roper V, Cox KJ. Opioid use disorder in pregnancy. J Midwif
Womens Health. 2017;62(3):329–40. https://doi.org/10.1111/
jmwh.12619.

57. Brogly SB, Saia KE, Werler MM, Regan E, Hernandez-Diaz S.
Prenatal treatment and outcomes of women with opioid use disor-
der. Obstet Gynecol. 2018;132(4):916–22. https://doi.org/10.1097/
AOG.0000000000002881.

58. Macfie J, Zvara BJ, Stuart GL, Kurdziel-Adams G, Kors SB,
Fortnerd KB, et al. Pregnant women’s history of childhood mal-
treatment and current opioid use: the mediating role of reflective
functioning. Addict Behav. 2020;102:106134. https://doi.org/10.
1016/j.addbeh.2019.106134.

59. Walker ZW, Vinson AR, Babcock D, Benjamin T, Haas DM.
Determining the initiation of opiate misuse resulting in opioid use
disorder in pregnant women. J Psychoactive Drugs. 2018;50(4):
331–8. https://doi.org/10.1080/02791072.2018.1497235.

60. SoensMA, He J, Bateman BT. Anesthesia considerations and post-
operative pain management in pregnant womenwith chronic opioid
use. Semin Perinatol. 2019;43(3):149–61. https://doi.org/10.1053/j.
semperi.2019.01.004.

61.•• Carvalho B, Habib AS. Personalized analgesic management for
cesarean delivery. IJOA. 2019;40:91–100. https://doi.org/10.
1016/j.ijoa.2019.02.124 These authors emphasize the need to
consider shared decision-making when developing pain man-
agement strategies and summarize why and how it might im-
prove outcomes if we look at patient perspectives and desires
when creating plans.

62. Allen TK, Mishriky BM, Klinger RY, Habib AS. The impact of
neuraxial clonidine on postoperative analgesia and perioperative
adverse effects in women having elective Caesarean section-a sys-
tematic review and meta-analysis. Br J Anaesth. 2018;120(2):228–
40. https://doi.org/10.1016/j.bja.2017.11.085.

63. Felder L, Saccone G, Scuotto S,Monks ST, Carvalho JCA, Zullo F,
et al. Perioperative gabapentin and post cesarean pain control: a
systematic review and meta-analysis of randomized controlled tri-
als. Eur J Obstet Gynecol Reprod Biol. 2019;233:98–106. https://
doi.org/10.1016/j.ejogrb.2018.11.026.

10 Curr Anesthesiol Rep (2021) 11:1–11

https://doi.org/10.2147/DDDT.S197165
https://doi.org/10.2147/DDDT.S197165
https://doi.org/10.1016/j.egja.2018.08.002
https://doi.org/10.1177/0300060517698330
https://doi.org/10.1177/0300060517698330
https://doi.org/10.1016/j.ijoa.2017.05.002
https://doi.org/10.1177/0300060517707113
https://doi.org/10.4103/2249-4472.114253
https://doi.org/10.4103/2249-4472.114253
https://doi.org/10.18773/austprescr.2015.056
https://doi.org/10.1002/phar.2320
https://doi.org/10.4103/0259-1162.191117
https://doi.org/10.4103/0259-1162.191117
https://doi.org/10.1016/j.bjane.2012.08.005
https://doi.org/10.1007/BF03021531
https://doi.org/10.1007/BF03021531
https://doi.org/10.1213/ANE.0000000000001143
https://doi.org/10.1213/ANE.0000000000001143
https://doi.org/10.5812/aapm.16662
https://doi.org/10.5812/aapm.16662
https://doi.org/10.1016/j.jclinane.2005.01.009
https://doi.org/10.1016/j.jclinane.2005.01.009
https://doi.org/10.1016/j.bja.2019.01.023
https://doi.org/10.1016/j.bja.2019.01.023
https://doi.org/10.2147/IJWH.S151845
https://doi.org/10.1080/0167482X.2017.1405258
https://doi.org/10.1155/2019/6985164
https://doi.org/10.1016/j.pain.2008.05.006
https://doi.org/10.1016/j.pain.2008.05.006
https://doi.org/10.1155/2017/3865249
https://doi.org/10.1155/2017/3865249
https://doi.org/10.1007/s11606-018-4594-4
https://doi.org/10.1111/j.1526-4610.2011.01906.x
https://doi.org/10.1111/j.1526-4610.2011.01906.x
https://doi.org/10.1002/nau.23861
https://doi.org/10.1111/jmwh.12619
https://doi.org/10.1111/jmwh.12619
https://doi.org/10.1097/AOG.0000000000002881
https://doi.org/10.1097/AOG.0000000000002881
https://doi.org/10.1016/j.addbeh.2019.106134
https://doi.org/10.1016/j.addbeh.2019.106134
https://doi.org/10.1080/02791072.2018.1497235
https://doi.org/10.1053/j.semperi.2019.01.004
https://doi.org/10.1053/j.semperi.2019.01.004
https://doi.org/10.1016/j.ijoa.2019.02.124
https://doi.org/10.1016/j.ijoa.2019.02.124
https://doi.org/10.1016/j.bja.2017.11.085
https://doi.org/10.1016/j.ejogrb.2018.11.026
https://doi.org/10.1016/j.ejogrb.2018.11.026


64. Nofal WH, Mahmoud MS, Al Alim AAA. Does preoperative
gabapentin affects the characteristics of post-dural puncture head-
ache in parturients undergoing cesarean section with spinal anes-
thesia? Saudi J Anaesth. 2014;8(3):359–63. https://doi.org/10.
4103/1658-354X.136433.

65. El SaiedHafez MH, El DinAbdelhamid MH, IsmailYoussef MM,
HussienAbdelrahim IK. Randomized controlled trial of two oral
regimens of gabapentin versus placebo in patients for Cesarean
section under spinal anesthesia regarding postoperative pain, seda-
tion, nausea and vomiting. Egypt J Anaes. 2017;33(1):59–65.
https://doi.org/10.1016/j.egja.2016.10.010.

66. Patorno E, Hernandez-Diaz S, Huybrechts KF, Desai RJ, Cohen
JM, Mogun H, et al. Gabapentin in pregnancy and the risk of

adverse neonatal andmaternal outcomes: a population-based cohort
study nested in the US Medicaid Analytic eXtract dataset. PLoS
Med. 2020;17(9):e1003322. https://doi.org/10.1371/journal.pmed.
1003322.

67. Raffi ER, Nonacs R, Cohen LS. Safety of psychotropic medications
during pregnancy. Clin Perinatol. 2019;46(2):215–34. https://doi.
org/10.1016/j.clp.2019.02.004.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

11Curr Anesthesiol Rep (2021) 11:1–11

https://doi.org/10.4103/1658-354X.136433
https://doi.org/10.4103/1658-354X.136433
https://doi.org/10.1016/j.egja.2016.10.010
https://doi.org/10.1371/journal.pmed.1003322
https://doi.org/10.1371/journal.pmed.1003322
https://doi.org/10.1016/j.clp.2019.02.004
https://doi.org/10.1016/j.clp.2019.02.004

	Unique Pain Management Needs for Pregnant Women with Pre-existing PTSD and Other Mental Health Disorders
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Mental Health Conditions and Effect on Labor Pain Perception
	Mental Health Conditions and Effect on Pain Perception for Cesarean Section
	Treatment of Anxiety
	Chronic Pain Issues
	Opioid Use Disorder
	Discussion
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



