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Cesarean section is the most common surgery in the United
States.1,2 Approximately 1.2 million women per year undergo
a cesarean section in the United States, accounting for 31.9%
of all deliveries.3 Leonard and colleagues4 noted that cesarean
section in California between 2007 and 2014 was associated
with 2.7 times the risk of severe maternal morbidity compared with vaginal delivery. In their findings, cesarean section contributed to 37% of severe maternal morbidity cases,
larger than any other risk factor. Severe maternal morbidity
is defined as life-threatening, unexpected outcomes of labor
and delivery that result in significant short- or long-term
consequences to the mother’s health and adversely affect the
health and well-being of her newborn.4,5
The Centers for Disease Control and Prevention (CDC)
recognized a 200% increase in severe maternal morbidity
from 1993 to 2014.6 Severe maternal morbidity cases were
primarily associated with postpartum hemorrhage requiring
blood transfusion, followed by hysterectomy and respiratory distress requiring ventilation support or temporary tracheostomy. According to the CDC, the rate of unexpected
hysterectomy following delivery has increased by 55% from
1993 to 2014, and the rate of ventilation support or temporary tracheostomy has increased by 93% over the same
time period.6 In addition to cesarean section, risk factors contributing to severe maternal morbidity include pre-pregnancy
obesity, diabetes (pre-existing or gestational), hypertension
(chronic or gestational), pulmonary hypertension, and pulmonary diagnoses such as chronic bronchitis, fibrosis, and
asthma.4–7

Factors Impacting Cesarean Section
Recovery During COVID-19
On November 2, 2020, the CDC included pregnancy under
medical conditions that place individuals at increased risk for
contracting severe illness from the virus that causes COVID19.8 Severe illness from COVID-19 is defined as hospitalization, admission to the ICU, mechanical ventilation, or death.
Additional comorbidities considered to be high risk factors for

COVID-19–related illness include obesity (body mass index
[BMI] > 30 kg/m2 ) and diabetes.8 Moreover, the American
College of Obstetrics and Gynecologists (ACOG) states that
obesity during pregnancy increases the likelihood of having
a cesarean section.9 When a cesarean section is indicated,
the risks of infection, bleeding, and other complications are
greater for overweight or obese women than for women with
a BMI < 25 kg/m2 . Increased BMI has a direct relationship to surgical site infection and surgical site occurrences
requiring procedural intervention following open abdominal
surgery.10,11 For women with diabetes, their risk is higher
for post-cesarean complications involving wound separation,
fascial dehiscence, pelvic/abdominal abscess, and infection
requiring postpartum antibiotics.11 Patients who are both
obese and diabetic have a significantly higher risk of surgical
site occurrences requiring procedural intervention.10–12
Physical therapists routinely intervene in the immediate
postoperative period following open abdominal surgery to
preserve pulmonary function, optimize expiratory muscle
strength, and improve overall mobility.13 Early physical
therapy intervention as part of the Enhanced Recovery After
Surgery protocol reduces postoperative pulmonary complications and hospital length of stay following abdominal
surgery.14,15 Since the impact of COVID-19 in the United
States, acute care physical therapists have provided frontline
interventions to reduce short- and long-term impairments
resulting from cardiac and pulmonary dysfunction due to the
virus.16 However, at a time when women are at an increased
risk for cardiopulmonary complications and COVID-19,
physical therapy is not a standard component of inpatient
obstetric and gynecologic care following a cesarean section or
hysterectomy in the United States.

Frontline Rehabilitation to Optimize Cesarean
Section Outcomes
In response to the COVID-19 pandemic, ACOG compiled
recommendations intended to supplement guidance from the
CDC to inform physicians on the frontline providing maternal
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Unique Maternal Populations Who
Beneﬁt From Physical Therapy
In addition to pre-pregnancy risk factors of obesity and
diabetes, women with high-risk pregnancy conditions that
require activity restriction have greater exposure to maternal
morbidity following a cesarean section compared with
a vaginal delivery. These high-risk pregnancy conditions
include placenta previa, placenta accreta spectrum, severe
preeclampsia, multiple gestation, and certain fetal abnormalities.21,22 Women with these conditions are often prescribed
some level of activity restriction that may place them at
higher risk for maternal bone loss, muscle weakness, lower
infant birth weight, and prolonged postpartum recovery.21
Women who undergo a cesarean section following highrisk pregnancy activity restriction have a significantly higher
rate of morbidity than women who delivered vaginally
with the same level of activity restriction.21 Acute care
physical therapists in hospitals with antepartum units
have a unique opportunity to develop therapeutic exercise
programs for women with activity restrictions to reduce
deconditioning, optimize postpartum recovery, and offer presurgical education to those expecting to undergo a cesarean
section necessitated by their high-risk pregnancy diagnosis.
In May 2020, the CDC released provisional data from 2019
showing that 25.6% of first-time, low-risk mothers delivered
by cesarean section.23 NTSV is the designation used for the
rate of low-risk, nulliparous, term, singleton, vertex cesarean
sections. First-time, low-risk mothers who are induced are
twice as likely to undergo a cesarean section compared with
women who have a spontaneous onset of labor.24 Acute care
physical therapy in the immediate postoperative period may
significantly reduce the extended postpartum recovery these
women typically encounter to care for their newborn with less
pain and limitations.
Women who undergo an unexpected, emergent hysterectomy at the time of delivery are also unprepared for
the relatively longer recovery period and the post-surgical
complications that may arise.25 The likelihood of having a
peripartum hysterectomy increases with the number of
previous cesarean sections. The most common factors
contributing to peripartum hysterectomy include placental
abnormalities, uterine atony, and uterine rupture, which
may all lead to life-threatening postpartum hemorrhage.
Complications arising from peripartum hysterectomy may
involve hematologic, integumentary, genitourinary, renal,
pulmonary, cardiovascular, and neurologic impairments.25
Acute care physical therapy is essential for this medically
dynamic population to integrate complex clinical factors with
optimal safety outcomes to improve the success of women
to independently manage their own care and that of their
newborn.

A Call to Action
This commentary discusses the essential role of physical therapists to provide abdominal surgery rehabilitation as part of
the maternal care team during and beyond the COVID-19
pandemic. We conclude with a call to action for acute care
physical therapists to provide early intervention for women
in the immediate postoperative period following a cesarean
section. A cesarean section is a major, open abdominal surgery
that increases a woman’s risk for severe maternal morbidity,
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care.17 Most hospitals where women delivered in the United
States implemented visitor restriction policies that limited
traditional support from doulas and family members. To
reduce the risk of inadvertent exposure to the virus in women
postpartum, ACOG recommended that physicians consider
expedited discharge after 2 days following a cesarean section, a reduction from an average of 3 days.17,18 The initial
post-cesarean wound check typically performed in person
between 1 and 3 weeks was recommended to be conducted
via telehealth. Federspiel and colleagues18 noted that in the
cases of uncomplicated cesarean sections for low-risk patients,
hospital discharge on day 2 was not associated with 30-day
readmissions. However, the authors emphasized that their
analysis was deliberately limited to a small, low-risk subset
of all cesarean sections and did not reflect patients with highrisk factors such as pregnancy-related hypertensive disorders
or diabetes.18 Acute care therapists play a critical role in ensuring a safe discharge disposition of patients following open
abdominal procedures regardless of their morbidity risk. In
the immediate postoperative period after abdominal surgery,
therapists can enhance recovery of pulmonary and bowel
function, provide individualized wound management education, and instruct patients on techniques that improve their
pain, ambulation, stair negotiation, and safety with transfers to prepare them for discharge to home. Data, including
patient-reported outcomes, are needed to standardize acute
care therapy services for women after cesarean section, similar
to care that is routine following other abdominal surgeries or
total joint replacement.14,19
The goal of acute care physical therapy for women after
cesarean section is to optimize their functional recovery and
reduce wound-healing complications prior to hospital discharge. This is especially impactful in cases where first-time
mothers were planning a vaginal delivery yet underwent a
primary cesarean section. Following the implementation of
COVID-19 restrictions, women delivering by cesarean section
now have to navigate open abdominal surgery recovery with
limited support from family and without specific strategies
for protecting their incision during infant care and mobility.
Acute care physical therapists are essential for expediting safe
discharge during the COVID-19 pandemic to mitigate risks
of maternal morbidity and to offer individualized instruction
that accounts for unique environmental and social factors
impacting postpartum recovery.
Physical therapy interventions provided to women immediately post-cesarean section are aligned with the Abdominal
Core Surgery Rehabilitation Protocol that was developed for
patients following hernia repair.20 The goals of introducing
abdominal surgery rehabilitation in the immediate postoperative period after cesarean section are similar to the goals of
the post-hernia repair protocol: to reduce post-surgical wound
complications, optimize respiratory function and endurance,
instruct patients on breathing and body mechanics to decrease
pain and surgical wound tension during bed mobility and
transfers, and to improve tolerance to activities involving
walking and stair climbing. Post-surgical interventions for
these procedures involve the use of an abdominal binder with
instructions on appropriate placement over the hips, specific
focus on breathing during exertion to reduce abdominal pressure associated with the Valsalva maneuver, and use of the logroll technique during bed transfers to reduce pain and surgical
wound tension.
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decreases her functional mobility, and prolongs her postpartum recovery. The goals for early intervention are to optimize incision protection, facilitate pain reduction, improve
pulmonary function, promote safe mobility during transfers,
provide appropriate positioning techniques for infant care,
and to reduce the incidence of respiratory, circulatory, and
wound complications affecting maternal health outcomes in
the United States.
The goal for women postpartum should be to have an acute
care physical therapy consult within 24 hours of a cesarean
section. Further research is needed to establish the effectiveness and value of early intervention for the postpartum
population. Part of that process will be systematically integrating acute care therapy into existing maternal care models
while measuring outcomes. The goal should be to enhance the
quality of maternal care and positively influence short- and
long-term maternal health outcomes by establishing obstetric
rehabilitation (within 0–6 weeks) as the standard of care.
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