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 S
pontaneous vaginal delivery at term 
has long been considered the preferred 
outcome for pregnancy. Because of 
the perceived health, economic, and 

societal benefits derived from vaginal deliv-
eries, lowering the cesarean delivery rate has 
been a goal in the United States for more than 
25 years.1 A lthough some experts now sup-
port elective primary cesarean delivery, and 
although the percentage of operative deliver-
ies has increased from 21 percent in 1996 to 
30 percent in 2005, most women still deliver 
vaginally.2 T here are relatively few abso-
lute contraindications to vaginal delivery 	
(Table 1).3-5 I n 2003, nearly 3 million vagi-
nal deliveries occurred in the United States.2 
Despite a decreasing trend in the number of 
family physicians providing maternity ser-
vices, about 25 percent continue to perform 
vaginal deliveries, whereas less than 5 percent 

perform cesarean deliveries.6 Management 
guided by current knowledge of the relevant 
screening tests and normal labor process can 
greatly increase the probability of an uncom-
plicated delivery and postpartum course. 

Considerations Before Onset of Labor
Group B Streptococcus 

The vagina or rectum is colonized with 
group B streptococcus (GBS) in 10 to 40 per-
cent of women.7,8 Early-onset GBS disease is 
the most common cause of serious infection 
during the newborn period; it occurs in one 
in 1,000 births.7 Universal screening consist-
ing of a lower vaginal and rectal swab at 35 
to 37 weeks’ gestation and appropriate intra-
partum chemoprophylaxis in G BS-positive 
women reduces the incidence of early-onset 
infections in neonates.8 U nless the bacteria 
are cultured from urine, there is no need for 

Vaginal delivery is a natural process that usually does not require significant medical intervention. Management 
guided by current knowledge of the relevant screening tests and normal labor process can greatly increase the proba-
bility of an uncomplicated delivery and postpartum course. All women should be screened for group B streptococcus; 
women who test positive should be treated with antibiotics during labor. Routine human immunodeficiency virus 
screening of all pregnant women, and treatment with antiretroviral medication for those who test positive, can reduce 
perinatal transmission of the infection. Once a woman is in labor, management should focus on the goal of deliver-
ing a healthy newborn while minimizing discomfort and complications for the mother. In a patient who tests nega-
tive for group B streptococcus, delaying admission to the labor ward 
until she is in active labor decreases the number of possible medi-
cal interventions during labor and delivery. Once a patient has been 
admitted to the hospital, providing her with continuous emotional 
support can improve delivery outcomes and the birthing experience. 
Epidural analgesia is effective for pain control and should not be dis-
continued late in labor to reduce the need for operative vaginal deliv-
ery. Epidurals prolong labor, but do not increase the risk of cesarean 
delivery. Research has shown that labor may not progress as rapidly 
as historically reported; this should be considered before intervening 
for dystocia. Routine episiotomy increases morbidity and should be 
abandoned. Once the infant has been delivered, active management 
of the third stage of labor decreases the risk of postpartum hemor-
rhage. (Am Fam Physician. 2008;78(3):336-341, 343-344. Copyright 
© 2008 American Academy of Family Physicians.)

▲

 Patient information: 
A handout on labor and 
delivery, written by the 
authors of this article, is 
provided on page 343.

The online version of 
this article includes 
supplemental content 

at http://www.aafp.
org/afp.
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GBS treatment until the onset of labor. If GBS status is 
unknown at the start of labor, many physicians choose to 
treat prophylactically; however, this strategy is not rec-
ommended by the Centers for Disease Control and Pre-
vention (CDC).8 Exceptions to these recommendations 

are noted in online Figure A, which is an algorithm for 
the prophylaxis of GBS during labor.8 

In women who test positive for G BS  or have other 
indications for prophylaxis, antibiotic therapy should be 
instituted at the onset of labor. Currently, preferred treat-
ment consists of at least one dose of intravenous penicillin 
(5 million units) given a minimum of four hours before 
delivery. I f labor continues beyond four hours, subse-
quent doses (2.5 million units) should be given every four 
hours until delivery. Although there is concern that GBS 
strains are becoming resistant to routinely administered 
antibiotics, no recent statistically significant increase 
in resistance has been noted.9 A mpicillin remains an 
alternative to penicillin; options for penicillin-allergic 
patients include cefazolin (Kefzol; brand not available in 
the U nited S tates), clindamycin (Cleocin), erythromy-
cin, or vancomycin (Vancocin).8 The CDC recommends 
treatment based on G BS  sensitivity patterns in women 
who are at high risk of anaphylaxis with penicillin.8

Herpes Simplex Virus 

Twenty-two percent of pregnant women in the U nited 
States have been exposed to herpes simplex virus (HSV) 
type 2.10 Congenital and neonatal HSV infections can be 
catastrophic to the newborn, and maternal HSV infec-
tion often raises concerns during pregnancy and labor. 
HSV infection in pregnancy should be treated with stan-
dard doses of antiviral medications. Acyclovir (Zovirax), 
ganciclovir (Cytovene), and valacyclovir (Valtrex) are all 
classified as U.S. Food and Drug Administration preg-
nancy category B and are routinely used during preg-
nancy. A primary outbreak of HSV confers a higher risk 
of neonatal infection than does a recurrent episode.11 
Cesarean delivery is recommended for all women with 
active genital lesions or symptoms consistent with the 
prodrome of HSV at the time of labor.12 Although acy-
clovir does not eliminate viral shedding, prophylactic 
treatment from 36 weeks’ gestation until delivery is rec-
ommended to prevent recurrence at term and to reduce 
the need for cesarean delivery.12

Human Immunodeficiency Virus 

From 2001 to 2005, the rate of perinatal transmission of 
human immunodeficiency virus (HIV) in the U nited 
States has been reduced by more than 50 percent.13 Rou-
tine HIV screening of all pregnant women is strongly 
recommended.14 Antiretroviral therapy throughout preg-
nancy and cesarean delivery after 38 weeks’ gestation have 
been shown to reduce the risk of vertical transmission of 
HIV.5,15,16 Vaginal delivery can be considered for patients 
who are receiving antiretroviral therapy and have low 
viral loads (less than 1,000 copies per mL).3,5

Length of Gestation

A normal gestation lasts 40 weeks after the first day of 
the most recent menstrual period, and term gestation 
is defined at 37 to 42 weeks. I n the United States, only 
7 percent of pregnancies will extend beyond 42 weeks.17 

Table 1. Absolute Contraindications  
to Vaginal Delivery

Complete placenta previa

Herpes simplex virus with active genital lesions or prodromal 
symptoms

Previous classic uterine incision or extensive transfundal uterine 
surgery

Untreated human immunodeficiency virus infection

Information from references 3 through 5.

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

All pregnant women should be screened for GBS at 35 to 37 weeks’ gestation; women who test positive 
should be treated with appropriate antibiotics during labor.

C 8

All pregnant women should be screened for human immunodeficiency virus. A 14

In GBS-negative women, admission to the labor ward at term should be delayed until the active phase of labor. A 22

Epidural analgesia should not be discontinued late in labor to reduce the need for instrumental vaginal delivery. A 26

Episiotomy should be restricted to use in situations in which it is clearly indicated, and should not be 
routinely used during normal vaginal delivery.

A 40, 41

The third stage of labor should be actively managed to reduce the risk of postpartum hemorrhage. A 49

GBS = group B streptococcus.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see http://www.aafp.
org/afpsort.xml.
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In an uncomplicated pregnancy, there is no 
fetal or maternal benefit to induction before 
41 weeks’ gestation.17

Labor
Labor is defined as the onset of regular con-
tractions and cervical change. It is tradition-
ally divided into three stages. The first stage 
encompasses the onset of labor to the com-
plete dilatation of the cervix, and is subdi-
vided into latent and active phases. The active 
phase begins when the rate of cervical dilatation acceler-
ates, which occurs at 4 cm on average. The second stage 
consists of the time from complete dilatation of the cer-
vix to delivery of the infant. The third stage is complete 
at the delivery of the placenta. The original labor curves 
were plotted by Friedman in the 1950s and are the tradi-
tional basis for defining prolonged labor patterns.18 Sub-
sequent studies included more patients receiving epidural 
analgesia and demonstrated a slower average progression 
of labor than seen in the Friedman curve.19-21 This sug-
gests that more time should be allowed than previously 
recommended before intervening to hasten labor. Table 2 	
lists the range of average lengths and upper limits of nor-
mal for each stage of labor.18-21 

FIRST STAGE OF LABOR

Patients in labor are usually admitted to the hospital 
during the first stage of labor. I t is important to dif-
ferentiate between the active and latent phases because 
women admitted in latent labor tend to spend more time 
in the labor ward and have more interventions than 
those whose admission is delayed until the active phase.22 
When a patient is admitted during the latent phase, 
physicians should set reasonable expectations for labor 
progress to avoid unnecessary interventions and anxiety. 
In GBS-negative women who are at term, admission to 
the labor ward should be delayed until the active phase 
of labor begins.22 

The most common intervention in the first stage of 
labor is pain control. There are numerous nonpharmaco-
logic methods available to ease the discomfort of labor and 
improve the experience, including positioning, ambula-
tion, massage, aromatherapy, and acupressure. However, 
there are limited published data available on these meth-
ods. One Cochrane review showed that acupuncture and 
hypnosis may be beneficial for pain control.23 A nother 
Cochrane review found that women should have contin-
uous support throughout labor and delivery to decrease 
the need for epidural analgesia and operative delivery and 
to improve the childbirth experience.24

Pharmacologic pain control is often used during labor; 
the most common interventions are intravenous narcot-
ics and epidural analgesia. Epidurals have been shown to 
effectively decrease pain during labor, but may lead to an 
increase in instrumental vaginal delivery.25 I nstruments 
may be employed more often because epidural analgesia 
lengthens the second stage of labor, prompting intervention 
for a perceived dystocia.25 Discontinuing epidurals late in 
labor decreases pain control and does not decrease the need 
for instrumental delivery.26 Patients who choose epidurals 
do not increase their risk of having a cesarean delivery.25 
Physicians should expect patients who receive an epidural 
to have adequate pain control and to progress less rapidly 
than predicted by the Friedman curve. Understanding this 
delay can prevent unnecessary interventions.

Fetal heart rate monitoring during labor has become 
common in the United States; it was used in 85 percent 
of deliveries in 2002.27 Monitoring is used to determine 
the well-being of the fetus. The high false-positive rate 
of fetal heart rate monitoring is well recognized, and its 
continuous use increases cesarean and operative vaginal 
deliveries without decreasing overall perinatal mortality 
or the incidence of cerebral palsy.27 The addition of fetal 
pulse oximetry does not decrease the need for cesarean 
delivery, and there is no evidence to support its use at 
this time.28,29 Fetal electrocardiogram (ECG) monitoring 
is a newer technology that has shown potential because it 
reduces acidosis and the need for operative vaginal deliv-
ery when used as an adjunct to continuous fetal heart 
rate monitoring. Fetal E CG  monitoring requires inter-
nal electrodes and ruptured membranes to record wave-
forms.30 Further study needs to be done before the use of 
fetal ECG can be recommended.

SECOND STAGE OF LABOR

During the second stage of labor, the fetus descends 
through the maternal pelvis and is ultimately expelled. Tre-
mendous stress is placed on the passageway, often resulting 
in trauma to the genitourinary tract, most commonly the 
perineum. Spontaneous tears that require suturing occur 

Table 2. Average Lengths and Upper Limits of Normal for 
Stages of Labor in Primiparous and Multiparous Women

Stage of labor

Lengths 

Primiparous women Multiparous women

First (latent phase) 5.9 to 6.4 (25.1*) hours 4.8 (13.6*) hours

First (active phase) 3.3 to 7.7 (17.5*) hours 3 to 7 (13.8*) hours

Second 33 to 54 (146*) minutes 8.5 to 18 (64*) minutes

Third 5 (30*) minutes 5 (30*) minutes

*—Upper limit of normal.

Information from references 18 through 21.
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in approximately one third of women in the United States, 
and anal sphincter tears occur in less than 1 percent.31 

Reduction in perineal trauma is desirable because 
affected women have an increased risk of long-term per-
ineal pain, long-term dyspareunia, urinary problems, 
and fecal incontinence.31 A ntenatal perineal massage 
can reduce the need for laceration repair or episiotomy, 
and can reduce prolonged pain in women without prior 
vaginal delivery.32 Although these benefits were modest, 
the technique has no known deleterious effects and may 
be beneficial in some primigravidas. 

Maternal pushing methods can impact second-stage 
outcomes. Coached pushing with sustained breath hold-
ing (closed glottis pushing) results in a slightly shorter 
second stage (by 13 minutes) compared with spontane-
ous exhalatory pushing (open glottis pushing).33 Delayed 
pushing (i.e., waiting until the maternal urge to push is 
strong instead of encouraging pushing immediately at 
complete cervical dilatation) prolongs the second stage 
of labor, but shortens the duration of pushing34 and 
results in an increased number of spontaneous deliver-
ies.35 Varying techniques of pushing have not been shown 
to impact perinatal mortality or perineal trauma.33,35

There is conflicting evidence about maternal position 
in the second stage of labor. Upright or lateral position 
may allow more effective pushing and may be preferred 
by some patients to the supine position with stirrups. 
Because good evidence is lacking to support one particu-
lar birthing position, the patient should be allowed to 
deliver in the position most comfortable for her.36

Delivery techniques vary by region and physician. 
Attempts have been made to determine the best ways to 
guide the process of labor. Studies comparing the “hands 
poised” technique (i.e., not touching the baby’s head or 
supporting the mother’s perineum until delivery of the 
head) with the “hands on” technique (i.e., applying pres-
sure to the baby’s head during delivery and supporting 
the mother’s perineum) have shown no major differ-
ences in outcomes, including rates of perineal trauma 
and tears.37,38 Patients delivering via the “hands poised” 
technique were less likely to have episiotomies, but had a 
slightly higher risk of perineal pain after delivery.37 Given 
the subtle differences in outcomes, either approach to 
delivery is appropriate.

Episiotomy, an intentional incision in the perineum, 
was first introduced in the United States in 1850, but it 
did not become common until the 1920s.31 More than 
2 million episiotomies were performed in 1981; this 
decreased to about 1 million in 1997.39 These numbers 
appear to be heavily driven by local norms, physician 
experience in training, and physician preference.40

Recently, the idea of restrictive episiotomy has gained 
acceptance. Compared with routine use, limiting episi-
otomy to use when indicated increases the likelihood of 
maintaining an intact perineum and decreases healing 
complications. Although restrictive episiotomy increases 
the risk of anterior perineal trauma, there is no signifi-
cant difference in risk of third-degree tears, dyspareu-
nia, or urinary incontinence compared with routine 
episiotomy.41 Benefits of restrictive episiotomy are seen 
with median and mediolateral episiotomy.42 The practice 
of routine episiotomy should be abandoned.

Nonsuturing of the perineal skin in first- and 	
second-degree tears and episiotomies results in less pain 
for up to three months after delivery43 and less dyspa-
reunia at three months after delivery.44 Nonsuturing of 
the muscle layers is not recommended because of poorer 
wound healing at six weeks postpartum.45 When repair 
of the perineum is required, use of a continuous, knot-
less technique is preferred over interrupted suturing. 
The knotless technique reduces short-term pain and the 
need for postpartum suture removal without compro-
mising wound healing or long-term outcomes.46 Repair 
with absorbable synthetic suture is preferred to catgut. 
Synthetic suture decreases analgesic use47 and decreases 
dyspareunia at 12 months.48

THIRD STAGE OF LABOR

During the third stage of labor, the uterine muscle must 
contract adequately to slow maternal blood loss once the 
placenta separates from the uterine wall.49 A prolonged 
third stage of labor, which is diagnosed after 30 minutes 
if spontaneous placental delivery does not occur, may 
require further intervention.

Postpartum hemorrhage is defined as excess blood loss 
from the uterus (more than 500 mL) during and after 
delivery. Causes of postpartum hemorrhage include 
uterine atony, retained tissue, trauma to the genital tract, 
and coagulopathies.50

Active management of the third stage of labor includes 
administration of an oxytocic agent after delivery of the 
anterior shoulder, early cord clamping, and controlled 
cord traction. T his management decreases maternal 
blood loss, risk of postpartum hemorrhage, length of 
the third stage, and the need for blood transfusion.49 
Despite an increase in maternal nausea and vomit-
ing, active management of the third stage is strongly 
encouraged.49 Placental cord drainage, which involves 
clamping and cutting the cord after delivery and then 
immediately unclamping the maternal side (allowing 
blood to drain freely), decreases the length of the third 
stage of labor.50,51
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Table 3 provides a summary of beneficial and non-
beneficial interventions in spontaneous vaginal 
delivery.5,8,12,14-17,22-24,26-28,32-38,41,43,44,46-51
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