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Introduction
Regular physical activity is important to the health of
women throughout their lifespan. The benefits of physical
activity for women are well documented in the scientific
literature, and include improved aerobic fitness [1,2],
decreased body fat [3], improved bone mineralization [4],
and decreased risk of colon cancer, hypertension, diabetes,
osteoporotic fractures, and perhaps breast cancer [5].
Despite the health benefits cited, men are more likely to
participate in vigorous physical activity than women [6],
and safety issues are particularly relevant to women,
because exercise of high intensity and long duration may
lead to menstrual and reproductive dysfunction (eg, medi-
cal disorders of the “female athlete triad”) [5]. Thus, cau-
tions are in place for high-intensity and strenuous exercise
for nonpregnant women during the reproductive years.

Important events occurring over the reproductive life
of a woman are pregnancy, birth, and the postpartum
period [7]. Guidelines now exist for women who wish to

exercise during pregnancy [8,9], but relatively little atten-
tion has been given to exercise during the postpartum
period, and specific guidelines are essentially nonexist-
ent. Benefits from postpartum exercise are improved car-
diovascular fitness [1], facilitated weight loss [2,10,11],
increased positive mood, decreased anxiety and depres-
sion, and more energy following exercise [12]. The rela-
tionship between increased exercise and facilitation of
weight loss during the postpartum period are important,
considering the increasing incidence of obesity in the
North American population [13].

As exercise and active living are introduced into the
postpartum period to help curb weight retention and con-
tribute to weight loss, concern has been expressed about
the compatibility of exercise and lactation. Breast feeding
is strongly advocated for at least the first 12 months after
delivery [14]. The issue of compatibility has recently been
addressed in the scientific literature, because both exercise
and lactation are energy-demanding physiologic processes
[15]. It has been suggested that postpartum women are
able to participate in moderate physical activity without
compromise to infant breast milk acceptance [6], or infant
growth [16].

This article reviews the components of postpartum care
and recovery from delivery, theoretic concerns and benefits
of exercise, the physiologic adaptations to pregnancy that
continue into the postpartum period, and evidence-based
guidelines for postpartum exercise.

Components of Postpartum Care
Once delivery has occurred, there are three main aspects of
postpartum care: 1) hospital-based care (48 hours after
vaginal birth and 72 hours after Cesarean birth); 2) the
immediate postpartum period (2 days to 2 weeks after
delivery) and 3) 6 weeks after delivery [17]. Although
information given to postpartum women varies between
hospitals, most hospital-based care programs focus on
breast feeding, infant care and bathing, maternal episiot-
omy/laceration care and vaginal bleeding, home help, and
“baby blues” and depression. During the immediate post-
partum period, information regarding the infant, breast
feeding, maternal health with regard to exercise and weight
loss, symptoms of depression, and availability of help at
home are emphasized. At the 6-week postpartum checkup,
usually concerns regarding maternal or infant health are
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examined, breast feeding is emphasized, and diet and exer-
cise issues are raised[17]. Moran et al. [18] investigated
postpartum issues in 1161 women and found that at 7
weeks postpartum over 75% of women wanted more infor-
mation on at least one topic, with the highest percentage
wanting more information on exercise, diet, and nutrition.
It is interesting to note that exercise is introduced as a topic
during the immediate postpartum period, yet diet and
exercise is not introduced until the 6-week postpartum
checkup, with no additional follow-up counseling.

Mounting evidence would suggest that after 6 weeks
postpartum, women continue to face mental and physical
health issues, as well as lifestyle and parenting concerns
[19]. It has been suggested that it’s time to enhance mater-
nal health promotion after childbirth by emphasizing life-
style changes in exercise, nutrition, and psychosocial well-
being [19]. In lieu of these suggestions, research on the
health of women after childbirth supports rethinking the
scope and duration of maternal health promotion to push-
ing postpartum care and support to 1 year after delivery
[19]. Thus, it may be beneficial to extend the definition of
the postpartum period to 1 year after giving birth, com-
pared with just 6 weeks. This suggestion is based on the
evidence that postpartum recovery extends beyond the
arbitrarily defined 6-week time period, and that the dura-
tion of breast feeding should be up to at least 1 year [14].
Health promotion activities started in the postpartum
period have the potential to not only improve women’s
health and well-being in the immediate postpartum
period, but then be reinforced within the first year after
birth. This may help reduce the risk of developing heart
disease, obesity, and other lifestyle-related diseases for
mother and baby [19].

Postpartum Recovery
The duration of postpartum recovery is affected by many
physiologic factors, including fatigue and the amount of
time taken from work to recover and care for the infant. In
the United States, it is generally accepted that postpartum
leave is of 6 to 8 weeks in length, with or without pay. In
Canada, maternity leave has been extended to 17 weeks,
with eligibility for unemployment insurance, and the
employer may or may not make up the difference. In addi-
tion, effective January 2001, Canadian women are eligible
for up to 1 year unpaid leave (partial payment by unem-
ployment insurance), with position or equivalent position
guaranteed upon return. In the United Kingdom, 18 weeks
are given for maternity leave, which typically starts after 34
weeks gestation, and includes 8 weeks full pay, followed by
10 weeks at half-pay. In Norway, postpartum women have
full salary to stay at home with their infants for the first 12
months after delivery [20].

Many new mothers are sleep deprived because they are
up many times during the night for infant feeding and care.
By 6 weeks postpartum, just 51% of women reported they

had regained their usual level of physical energy [21]. Of
these, 34% who delivered by Cesarean section (n = 40)
reported regaining their physical energy within 6 weeks
after delivery, compared with 72% who delivered vaginally
(n = 30) [21]. Thus, mode of delivery may also affect the
return of functional ability.

Theoretic Concerns and Benefits
Table 1 presents a list of theoretic concerns and potential
benefits of postpartum exercise. Sleep disturbances in post-
partum women commonly result in feelings of fatigue and
a diminished amount of energy [22]. Fatigue may be a
major deterrent to return to functional ability after delivery
[21]; however, exercise may help to improve psychosocial
well-being and increase feelings of energy. Women who
exercise during the postpartum period are more likely to
have positive moods, less anxiety and depression, and
increased vigor following exercise [12].

Vaginal bleeding begins immediately after delivery
due to the shearing off of the placenta. Uterine discharge
may persist for 3 to 8 weeks after delivery [23]. Activity,
including walking up and down stairs, lifting objects, or
performing muscle conditioning exercise may be
resumed without delay if delivery has been uncompli-
cated [23]. There is no evidence that exercise increases
normal bleeding after delivery, or contributes to the risk
of postpartum hemorrhage.

Approximately 15% of postpartum women have uri-
nary stress incontinence 3 months after delivery [23]. Uri-
nary stress incontinence is prevalent in 30% to 60% of
pregnant women, and the pelvic floor trauma due to vagi-
nal delivery is believed to be the major factor leading to
this condition [24]. Pelvic floor musculature can be influ-
enced by principles in exercise physiology training [25]; by
strengthening the pelvic floor muscles, urinary stress
incontinence may be eliminated [25]. Kegel exercises have
been widely accepted as a beneficial treatment [26].

Practice of pelvic floor muscle exercise by primiparas
resulted in fewer postpartum urinary incontinence symp-
toms [27], and may add significantly to physical recovery
after delivery [20,28]. The pelvic training program most
often recommended is to perform eight to 12 maximum
pelvic floor muscle contractions twice a day (three times

Table 1. Theoretic concerns and potential benefits 
of exercise in the postpartum period

Concerns Benefits

Fatigue Improved cardiovascular fitness
Vaginal bleeding Facilitated weight loss
Urinary stress 

incontinence
Increased energy

Diastasis recti Improved psychosocial well-being
Lactation Decreased urinary stress incontinence

Decreased lactation-induced bone loss
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per week) by holding the maximal contractions for 6 to 8
seconds, adding three to four fast contractions at the end of
each maximal contraction [28]. Another author recom-
mended that the number of contractions of the pelvic floor
for strength building was 30 per day at maximum or near
maximum capacity [27].

The incidence of diastasis recti abdominis (splitting of
the rectus abdominis muscle strips along the linea alba) at
or above the level of the umbilicus peaks during the third
trimester (when 66% of subjects are diagnosed with the
condition), compared with 53% in the immediate postpar-
tum period (within 72 hours), and 36% between 5 and 7
weeks postpartum [29]. These data show that the condi-
tion of diastasis recti does not resolve spontaneously after
delivery. Interestingly, this condition was absent in all
women who were avid exercisers before the onset of preg-
nancy [29]. Weak abdominal muscles may also have a role
in the pathogenesis of back pain during and after preg-
nancy [30]. However, back pain should be differentiated
between lower back (lumbar) pain and posterior pelvic
pain. Strengthening of the abdominal muscles and good
physical fitness reduced the incidence of lower back pain
but did not reduce the incidence of posterior pelvic pain
[31]. In fact, women with posterior pelvic pain may experi-
ence worse symptoms if treated with back-strengthening
exercises [31].

The ability of the abdominal muscles to stabilize the
pelvis against resistance diminishes during pregnancy
and remains decreased at 8 weeks postpartum [32].
Because of this decrease in functional ability, it has been
suggested that abdominal muscle exercises be chosen
with care and those exercises requiring high levels of
torque production be avoided [32]. Pelvic stability must
be maintained, and technique is important when per-
forming abdominal exercises in order to reduce the inci-
dence of lower back pain [32].

Effects on weight retention
Another concern of many postpartum women is weight
retention. The average woman retains between 0.5 and 1.0
kg of body mass gained during each subsequent pregnancy
[33,34]; weight retention may also be related to race.
According to one study, black women retain more weight
after pregnancy than white women [35]. However, weight
retention is not related to maternal age [18] or method of
infant feeding (breast vs bottle), as lactating women have
not been consistently successful in postpartum weight loss
[18]. It has been suggested that lactation is a minor con-
tributor to postpartum weight loss, even though the pro-
duction of milk is a high-demand energy process [36]. Two
major factors have been identified that contribute to post-
partum weight retention; the first is pregnancy weight gain
[36]. Women who are of normal weight before pregnancy
and who gain the amount of weight recommended by the
Institute of Medicine are less likely to require intervention
during the postpartum period [36]. The second factor is

related to additional weight gained in the postpartum
period added to the existing weight retained after delivery.
These women are more susceptible to greater long-term
weight gains [37] and related diseases, such as obesity,
heart disease, and diabetes. In addition, women who felt
they did less exercise after delivery than in prepregnancy, as
well as those who had low social support, were also at
greater risk of long-term weight gain [37].

The type of intervention and the time at which it
occurs are equally important to postpartum weight loss.
Dietary information given during pregnancy did not
result in a decrease in weight retention 1 year postpar-
tum. However,  postpartum weight retention was
decreased as physical activity was increased between 6
months to 1 year after delivery [10]. Delayed resumption
of prepregnancy physical activity and dietary patterns has
been shown to contribute to postpartum weight reten-
tion [38]. Exercise is often preferred during the postpar-
tum period as an alternative to dieting because physical
activity has been shown to maintain lean body mass,
enhance fat loss, and improve aerobic fitness [1]. Weight
loss of more than 1.5 kg per week is not recommended
for lactating women. For short term weight loss of nearly
1.0 kg per week, a combination of dieting and aerobic
activity appears safe during lactation, and is preferable to
dieting alone, because exercise helps conserve maternal
lean body mass [39]. Long-term effects of diet and exer-
cise on lactation performance have yet to be examined.

Effects on breast feeding
Several studies have examined the impact of postpartum
exercise on lactation performance and infant growth. Carey
and Quinn [40••] provided an excellent review of exercise
and lactation. They concluded that compared with seden-
tary controls, exercising women are more apt to return
more quickly to prepregnancy body weight and have a
more positive sense of well-being [40••]. Mild- to moder-
ate-intensity exercise during the postpartum period will
not cause accumulation of lactic acid in breast milk,
change milk volume if hydration is maintained, nor will
this intensity of exercise affect infant growth [40••]. Infant
acceptance of postexercise breast milk has been controver-
sial. A recent well-controlled study confirms that moder-
ate-intensity exercise does not change infant acceptance of
breast milk consumed 1 hour after exercise [6]. Thus,
human and animal data show no detrimental effects on
offspring feeding or growth when mild to moderate exer-
cise in the postpartum period is coupled with adequate
nutrition. Guidelines for breast feeding and exercise in the
postpartum period are listed in Table 2.

An issue that needs further attention is the effect of
postpartum exercise on the immune properties of breast
milk following exercise. A recent study suggested that fol-
lowing maximal aerobic exercise, IgA levels in breast milk
were depressed, but returned to pre-exercise values within
1 hour after exercise [41]. Because these values were
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depressed for 1 hour following a maximal exercise bout,
does this mean that nursing after exhaustive exercise is not
recommended, or should exhaustive exercise not be rec-
ommended for lactating women? There are enormous ben-
efits of lactation to both mother and infant [42], and the
immune properties passed on from mother to infant
through breast milk is one of them [43]. Thus, guidelines
given to lactating women who wish to be physically active
should be evidence-based from the scientific literature;
however, more research is needed to examine several issues
regarding lactation and exercise.

In addition to lactation performance in active women,
the effect of lactation and exercise on bone mineralization
must be further addressed. The profound detrimental
effects of lactation on maternal bone density are due to
prolonged estrogen deficiency, compounded with calcium
loss in excess of 200 to 400 mg/d [44]. In addition, signifi-
cant axial bone loss of over 3% occurs after only 3 to 4
months of lactation [45], in response to the lactation-
induced calcium loss and estrogen deficiency [44].
Although exercise has been found to enhance bone miner-
alization due to mechanical forces and muscular contrac-
tion, self-selected recreational exercise had no impact on
early (3 months) postpartum lactation-induced bone min-
eral loss [44]. However, in a longitudinal study examining
calcium homeostasis and spinal trabecular bone loss dur-
ing pregnancy and lactation, spinal bone mineral was
recovered upon resumption of menses in postpartum
women [46]. This bone remineralization of the lumbar
spine may be related to hormonal and estrogen recovery as
menses resumes. Although physical activity was not con-
trolled in this study, most women resumed prepregnancy
activity levels 2 months after delivery and at menses onset
(on average 8 months after birth). The average lactation
duration was 12 months; thus, lumbar bone recovered
after resumption of menses, regardless of lactation status in
active postpartum women [46]. Others have agreed that
lumbar bone recovers to prepregnancy values at 6 months
postpartum in lactating active women with adequate cal-
cium intake; however, bone density at the femoral neck
continued to decline from pregnancy to 6 months postpar-
tum [47]. Although the onset of menses was not reported

in the previous study, additional research is warranted on
the impact of lactation, exercise, and the resumption of
menses on lumbar and femoral bone mineral density in
the first postpartum year.

Breast-feeding women who initiate a weight loss and
exercise program may be at risk for developing nutritional
deficiencies due to the augmented metabolic demands of
lactation, exercise, and dietary restriction [48]. In addi-
tion to calcium, vitamin B6 may be another nutrient of
concern for lactating women. Vitamin B6 is essential to
lactating women because it is essential for infant growth,
and important for women’s overall health; and at least 2
mg/d should be ingested by breast-feeding women [48].
Overweight women (body mass index = 25–30) were
placed on an energy-restricted diet of 500 kcal less per
day, containing 25% daily energy from fat, 20% from pro-
tein, and 55% from carbohydrates, supplemented with
vitamin B6, and no less than 1800 kcal/d starting 4 weeks
postpartum. All subjects were lactating and placed on an
exercise program (four times per week, at 65% to 80% of
heart rate reserve, starting at 15 minutes per session,
working up to 45 minutes by the end of the 5th week of
intervention). The results indicated that a moderate
weight loss of 0.5 kg per week did not affect vitamin B6
status or infant growth in overweight lactating women
taking dietary supplements [48].

Other mineral nutrients that have been examined after
exercise in lactating women are phosphorus, calcium, mag-
nesium, potassium, and sodium. No contraindications for
exercise were found with respect to these mineral concen-
trations in breast milk up to 60 minutes after exercise [49].

Physiologic Adaptations to Pregnancy 
Continuing Postpartum
The cardiovascular remodeling of pregnancy persists for an
extended period of time, and is augmented in a subsequent
pregnancy in healthy active women [50]. Left ventricular
mass, stroke volume, and cardiac output are greater during
subsequent pregnancies and do not return to prepregnancy
levels for at least 1 year after delivery in women who breast
feed (for 3–9 months) and remain physically active [50].
This remodeling of the heart may occur early in pregnancy
in response to plasma volume expansion seen as early as
12 to 16 weeks of gestation [51,52]. Because recent evi-
dence suggests that many cardiovascular adaptations
occurring during pregnancy continue into the postpartum
period, studies that include postpartum women as “non-
pregnant controls” for comparison with pregnancy
research should be re-evaluated. The postpartum period,
especially including lactating women, should be studied as
a physiologic perturbation in its own right, and not used as
a comparison with pregnancy values, because the postpar-
tum period is not a true nonpregnant or control condition.

The benefits of aerobic exercise during pregnancy may
also continue into the postpartum period. The altered

Table 2. Guidelines for breastfeeding and exercise 
in the postpartum period

Exercise after baby is fed or breasts are empty
Mild to moderate exercise is okay
Avoid strenuous and exhaustive exercise
Ensure adequate hydration before, during, and after activity
Ensure adequate caloric intake to support both exercise 

and lactation
Calcium and vitamin B6 should be supplemented if daily 

intake is not adequate
A good support bra should be worn during exercise to 

support the breasts and sport bras should be avoided 
because of breast compression
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cardiovascular responses to aerobic exercise during preg-
nancy persist at least up to 12 weeks into the postpartum
period [53]. Women who exercise during pregnancy can
maintain their fitness levels when evaluated at 2 months
after delivery [54]. When active lactating women 2 months
postpartum were compared with nonpregnant women in
the luteal phase of the menstrual cycle, the postpartum
women had lower resting blood pressure, and a lower peak
heart rate at the same relative work rate. It may be that the
cardiovascular remodeling of the heart and the persistent
elevation in stroke volume in the postpartum period may
blunt peak heart rate responses at the same relative work
rate [54]. This may be an advantage in that the heart may
not have to work as hard, and is reflected in the lower heart
rate responses in the postpartum women. It was also found
that women who were active during pregnancy appear to
start back to aerobic activity prior to 6 weeks, and the
major activity was walking for up to 60 minutes with or
without a baby stroller (Mottola, Unpublished data).

In a retrospective study examining the training patterns
of competitive athletes during pregnancy and postpartum,
it was found that aerobic and resistance training were
reduced during pregnancy and in the postpartum period
compared with prepregnancy levels [55]. The main train-
ing goal during the postpartum period was to return to
prepregnancy fitness and weight levels (81%). However,
lack of time and lack of energy were the two most common
barriers to training in the postpartum period [55]. In addi-
tion, the overwhelming form of social support needed to
facilitate training in the postpartum period was childcare
[55]. In examining factors associated with quitting exercise
during pregnancy, Mottola and Campbell [56] found that
women with children were 1.67 times more likely to quit
an exercise program. These findings have tremendous
implications to postpartum exercise programs, in that in
order for exercise programs to succeed in the postpartum
period, exercise education, social support, and childcare
should be incorporated. As an addendum to childcare, a
postpartum exercise program that incorporates the infant
in the exercise sessions has a better chance of success.

Guidelines for Exercise
Many guidelines are based on common sense and not evi-
dence-based from the scientific literature. In a recent state-
ment from the American College of Obstetricians and
Gynecologists [9], prepregnancy exercise routines may be
resumed postpartum slowly, as soon as it is medically and
physically safe. However, there are no conclusions and rec-
ommendations for postpartum exercise listed in the docu-
ment. In Canada, the current recommendations suggest
that if pregnancy and delivery are uncomplicated, a mild
exercise program consisting of walking, pelvic floor exer-
cises, and stretching of all muscle groups may begin imme-
diately (Table 3) [57••]. However, if delivery was
complicated or included a Cesarean section, consultation
from a medical care giver should be given before resuming
physical activity, usually after the first postpartum checkup
(6–8 weeks) [57••]. Other activities, including walking up
and down stairs, lifting heavy objects, and performing
muscle-toning activities can begin without delay after
uncomplicated vaginal delivery [23]. After Cesarean sec-
tion delivery, maternal activities at home for the first week
should be limited to personal care and care of the infant,
and by the third to fourth week, most activities at home
can be resumed [58]. Care must be given to the incision
site, and stretching exercises should be avoided until the
incision is healed.

Guidelines for Aerobic Activity
In general, physician approval is indicated before starting a
moderate aerobic exercise program, and vaginal bleeding
from delivery should be minimal. Every aerobic condition-
ing program should be based on the Frequency, Intensity,
Time, and Type of activity (FITT) principle [57••]. Once
medical approval has been obtained, a moderate exercise
program can begin slowly at three times per week, and
depending on fatigue can be increased to five times per
week. Intensity can be monitored by the “talk test” (the
exercise is at the appropriate level as long as the individual
can carry on a conversation). If this is not possible, then
intensity should be reduced to the appropriate level.
Another way to monitor intensity is to take 220 minus the
mother’s age, multiplied by an intensity level of approxi-
mately 70% to 85% of maximum heart rate [57••]. For
example, if the mother is 30 years old, the exercise target
heart rate would be 220 – 30 = 190, multiplied by 0.7 (or
70%), which equals 133 beats per minute. The actual target
heart rate range for this individual would be 133 to 162
beats per minute (85% of maximum heart rate). For
women who are breastfeeding and just starting an exercise
program, exercising at the lower heart rate range may be
more beneficial in order to avoid fatigue. More fit women
may exercise at the higher end of the target heart rate range;
however, fatigue must be avoided. The time of activity can
vary, however. To start an exercise program, 15 minutes of
moderate activity, with a 5- to 10-minute warm-up of lower

Table 3. General guidelines for exercise during the 
postpartum period after uncomplicated delivery

Stretching, pelvic floor exercises and relaxation and 
breathing exercises are safe to perform in the immediate 
postpartum period

Newborn can be taken for a walk
Do not rush getting back into shape
Do not overly fatigue, rest intervals may be helpful
Women should use fatigue as their guide to participation in 

exercise activity
Abdominal exercises should be started slowly and torque 

exercise should be avoided
Maintain proper nutrition and hydration
Beginning a moderate intensity aerobic exercise program 

should be delayed until after the first postpartum checkup
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intensity, followed by a 5- to-10 minute cool down is rec-
ommended. Exercise time at the target heart rate can
increase by 5 minutes per week, as long as the individual is
not overly fatigued. The type of activity can also vary; walk-
ing is a popular activity, and pushing a stroller will also
help improve muscular strength.

Guidelines for Muscular Conditioning
Muscle conditioning exercises that incorporate the infant
are fun for both mother and baby, and may help to over-
come barriers to exercise by initiating maternal infant
interaction. The infant can be used as a resistance tool
(carefully, as the baby’s head must be supported at all
times prior to 6 months of age) for strengthening upper
body muscles. By placing the infant on the floor the
mother can do push-ups toward and interact with the
baby. This interaction can also occur in a side-lying posi-
tion with the infant on the floor lying beside the mother
while the mother does hip and thigh exercises. In addi-
tion, the infant can be placed on the abdominal muscles
of the mother, with the mother holding on to her thighs
for support, and curl-ups can be performed. General
rules for muscle conditioning exercises apply, in that
fatigue, any exercise that is painful, and breath-holding
should all be avoided. Suggestions for postpartum exer-
cise guidelines using the infant are outlined by Kochan-
Vintinner [57••].

Conclusions
The postpartum period and postpartum care should be
expanded to 1 year in length rather than just 6 to 8 weeks
because many physiological changes from pregnancy exist
to at least that length of time, and breast feeding is now
advocated for at least 1 year after delivery. Exercise during
the postpartum period has many benefits to both mother
and baby, including improved cardiovascular fitness, facili-
tated weight loss, more energy, and improved psychosocial
well-being for the mother. In addition, pelvic floor exercise
may help to decrease the incidence of urinary stress incon-
tinence. Incorporating the baby into the postpartum exer-
cise routine promotes maternal infant interaction. Along
with these potential benefits to exercise during the postpar-
tum period are some theoretic concerns related to fatigue,
vaginal bleeding, diastasis recti, lactation performance, and
infant growth. Postpartum exercise has been shown to
increase energy levels following activity, but has not been
shown to increase vaginal bleeding or postpartum hemor-
rhage. Women who are more active are less likely to be
diagnosed with diastasis recti. Postpartum exercise of mild
to moderate intensity does not change lactation perfor-
mance or offspring feeding and growth when hydration
and nutrition are maintained. Most aerobic and muscle
conditioning activities can be enjoyed by postpartum
women, and should be promoted in the first postpartum

year in order to reduce the risk of developing obesity, heart
disease, and other lifestyle-related diseases. Future research
should address the impact of exercise and lactation on
bone mineral density, nutrition status and weight loss, car-
diovascular health, and how to optimize health promotion
during the postpartum period. 
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