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A group of family physicians, obstetricians, midwives, obstetric anesthesiologists, and
childbirth educators attended an evidence-based symposium in 2001 on the nature and
management of labor pain and discussed a series of systematic reviews that focused on
methods of labor pain management. Parenteral opioids provide modest pain relief in labor,
and little evidence supports the use of one agent over another. Epidural analgesia is used
during labor in most large U.S. hospitals, and its use is rapidly increasing in small hospitals.
Although epidural analgesia is the most effective form of pain relief, its use is associated
with a longer labor, an increased incidence of maternal fever, and increased rates of operative vaginal delivery. The effect of epidural analgesia on rates of cesarean delivery is controversial. Nitrous oxide provides a modest analgesic effect, but it is used less often in the
United States than in other developed nations. Paracervical block provides effective analgesia in the first stage of labor, but its use is limited by postblock bradycardia. Research is
needed regarding which pain-relief options women would choose if they were offered a
range of choices beyond epidural analgesia or parenteral opioids. (Am Fam Physician
2003;68:1115-20,1121-2. Copyright© 2003 American Academy of Family Physicians.)

I

This is part II of a twopart article on managing labor pain. Part I,
“Nonpharmacologic
Pain Relief,” appears
in this issue on page
1109.

n May 2001, family physicians, obstetrician–gynecologists, anesthesiologists, nurse-midwives and childbirth
educators met at the Nature and
Management of Labor Pain symposium sponsored by the Maternity Center
Association and New York Academy of Medicine. Participants discussed presentations on
the nature of labor pain, the history of anesthesia for childbirth, maternal satisfaction
with childbirth, and the role of maternal
choice. Commissioned systematic reviews
focused on methods of labor pain management, including nonpharmacologic techniques, parenteral opiates, epidural analgesia,
paracervical block, and nitrous oxide. Part II
of this two-part article focuses on the use of
parenteral opioids, epidural analgesia, and
other pharmacologic methods of pain relief.

See page 1039 for
definitions of strengthof-evidence levels.

Parenteral Opioids
Despite common use and decades of
research, there remains a paucity of data
regarding the safety and efficacy of opioids for
labor analgesia. Parenteral narcotics are used
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O A patient information handout on labor
pain, written by the
authors of this article,
is available on page
1121.

to alleviate pain in 39 to 56 percent of labors
in U.S. hospitals.1 Bricker and Lavender’s
meta-analysis2 included all randomized controlled trials (RCTs) of parenteral opioids for
labor pain relief. Primary maternal outcomes
included maternal satisfaction with pain relief
one to two hours after drug administration
and characteristics of the labor process; secondary outcomes included subsequent use of
epidural analgesia, adverse symptoms (e.g.,
nausea, drowsiness), inability to urinate or
participate in labor, cesarean delivery or
instrument-assisted vaginal delivery, and
maternal qualitative outcomes such as satisfaction with the overall birth experience.2
[Evidence level A, systematic review] Neonatal
outcomes focused on respiratory depression,
use of naloxone (Narcan), and feeding and
bonding problems.
Meperidine (Demerol) has been extensively
studied, but few trials have examined the
effectiveness and safety of shorter acting
agents such as fentanyl (Sublimaze). Little evidence supports the use of one opioid over
another. The safety and effectiveness of alterAMERICAN FAMILY PHYSICIAN
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Epidural analgesia increases the duration of the second stage
of labor, rates of instrument-assisted vaginal deliveries, and
the likelihood of maternal fever.

native modes of opioid administration, such
as patient-controlled analgesia pumps, have
not been demonstrated.
Only one RCT,3 performed in the early
1960s, has studied parenteral opioids compared with placebo. Although opioids did provide superior pain relief and maternal satisfaction with pain management, the effect was
small. Several RCTs have compared opioids
with epidural analgesia. Statistically significant findings in the meta-analysis2 indicate
that the use of parenteral opioids is associated
with lower rates of oxytocin augmentation,
shorter stages of labor, and fewer cases of malposition and instrument-assisted delivery.
Compared with epidural analgesia, parenteral
opioids provide less pain relief and satisfaction with pain relief at all stages of labor.4-6
[Reference 6—Evidence level A, RCT]
Bricker and Lavender2 found a lack of data
to measure infant safety. However, observational studies indicate that opioids are associated with neonatal respiratory depression,
decreased alertness, inhibition of sucking,
lower neurobehavioral scores, and a delay in
effective feeding.7,8 Long-term effects cannot
be excluded.
There is a need for research that compares
opioids with other methods of labor pain
management such as continuous support and
hydrotherapy. Outcomes should focus on pain
experience and maternal satisfaction, but also
on labor, and neonatal and adverse effects.
Epidural Analgesia
Epidural analgesia is an effective method of
pain management that is adaptable to the varied pain patterns encountered by women during labor.9 The increasing popularity of epidural analgesia may be a result of its greater
1116
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pain-relief efficacy compared with that of parenteral opioids and its ability to meet current
social, logistic, and political demands. A joint
position statement10 from the American College of Obstetricians and Gynecologists and
the American Society of Anesthesiologists
reflects a prevailing viewpoint: “Labor results
in severe pain for many women. There is no
other circumstance where it is considered
acceptable for a person to experience untreated
severe pain, amenable to safe intervention,
while under a physician’s care. …[M]aternal
request is a sufficient medical indication for
pain relief during labor.”
Epidural local anesthetics theoretically
could block 100 percent of labor pain if used
in large volumes and high concentrations.
However, pain relief is balanced against other
goals such as walking during the first stage of
labor, pushing effectively in the second stage,
and minimizing maternal or neonatal side
effects. Changes in epidural drugs and techniques have been developed to optimize pain
control while minimizing side effects. To
decrease motor blockade, bupivacaine (Sensorcaine) and ropivacaine (Naropin) have
replaced lidocaine (Xylocaine), and drug concentrations have been lowered.9
Administration of an intrathecal opioid
injection before continuous epidural infusion
is known as combined spinal epidural (CSE)
analgesia,11 or the walking epidural. However,
women who receive this type of epidural often
are not able to walk because of substantial
motor blockade and the need for continuous
fetal monitoring after epidural placement.
Advantages of CSE include rapid onset of pain
relief and the potential for the intrathecal
medication to suffice as a sole anesthetic in
women who are likely to deliver within two or
three hours of receiving it.12
EFFECTS ON LABOR OUTCOMES

Two systematic reviews of the effects of
epidural analgesia on labor were presented at
the symposium. The reviews were rigorously
constructed, but they used different methodVOLUME 68, NUMBER 6 / SEPTEMBER 15, 2003
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ologies and came to somewhat different conclusions. Lieberman and O’Donoghue13 reviewed high-quality observational studies in
addition to RCTs. Leighton and Halpern14
reviewed only RCTs and used formal metaanalysis techniques.
Both reviews13,14 concluded that epidural
analgesia increases the duration of the second
stage of labor, rates of instrument-assisted
vaginal deliveries, and the likelihood of maternal fever. [Reference 14—Evidence level A,
systematic review] Neither review demonstrated that the use of epidural analgesia
increased rates of cesarean delivery compared
with use of parenteral opioids, although
Lieberman and O’Donoghue13 cautioned that
data may not be sufficient to rule out a possible association. The authors cited weaknesses
in the RCTs, including high percentages of
women who did not receive their assigned
analgesic method. The 30 to 50 percent
crossover rates in several studies make it difficult to interpret risk for cesarean delivery.5,6,15-17
In addition, some study settings had lower
cesarean delivery rates as a result of enrolling
only women who were in active labor (3 to
5 cm dilation)6,15 and younger populations6,15,16
than most obstetric practices, which weakens
the generalizability of findings.
In Leighton and Halpern’s review,14 the
effects of epidurals on maternal fever could
not be established because the control groups
in the reviewed trials received intravenous
meperidine, which may have a hypothermic
effect. A major concern regarding the use of
epidural analgesia is that epidural-induced
maternal fever unnecessarily increases workups for neonatal sepsis.18 This appears to be
the case in hospitals that have a more aggressive protocol for initiating such work-ups.14 A
summary of the effects of epidural analgesia is
provided in Table 1.13,14
A systematic review14 examined the effects
of specific modifications of epidural timing,
technique, and dosing. According to the
review, two small RCTs19,20 found no difference in mode of delivery when epidural
SEPTEMBER 15, 2003 / VOLUME 68, NUMBER 6

TABLE 1

Effects of Epidural Analgesia on Labor
and Maternal and Infant Outcomes
Labor factors

Outcome*

P value

Duration of first stage14

Increased by 26 minutes

NS†

Duration of second stage14

Increased by 15 minutes

< .05

Effects on labor

Pain score (100 mm VAS)14
First stage

40 mm lower

< .0001

Second stage

29 mm lower

< .001

Use of oxytocin (Pitocin) after
analgesia14

Increased (OR, 2.8; 95%
CI, 1.89 to 4.16)

< .05

Third- or fourth-degree perineal
laceration13

Increased (OR, 1.7-2.7)

N/A

Instrument-assisted delivery14

Increased (OR, 2.1; 95% CI,
1.48 to 2.93)

<.05

Cesarean delivery14

OR, 1.0; 95% CI, 0.77 to 1.28 NS‡

Maternal outcomes
Fever >38°C (100.4°F)14

Increased (OR, 5.6; 95% CI,
4.0 to 7.8)

< .001

At 3 months

OR, 1.0; 95% CI, 0.6 to 1.6

NS

At 12 months

OR, 1.4; 95% CI, 0.9 to 2.3

NS

Urinary incontinence14

No increase

NS§

Breastfeeding success at 6 weeks14

No difference

NS§

5-minute Apgar score < 7

No difference13,14

NS

Low umbilical cord pH

No difference13,14

NS

Neonatal sepsis evaluation13

Increased

N/A

Neonatal antibiotic treatment13

Increased

N/A

Low backache14

Infant outcomes

NS = not significant; VAS = visual analog scale; OR = odds ratio; CI = confidence
interval; N/A = not applicable.
*—Outcomes compared with control groups that primarily received parenteral
opioids.
†—Alternate interpretation13: possible association. The inability to detect a difference in the duration of the first stage of labor may be due to more frequent
oxytocin augmentation in the epidural group.
‡—Alternate interpretation13: possible association. Data are insufficient to make
a definitive determination.
§—Alternate interpretation13: existing data are insufficient to make a definitive
determination.
Information from references 13 and 14.
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Delayed pushing in women with epidurals reduces the risk of
difficult operative vaginal or cesarean deliveries.

analgesia was initiated early (mean dilation
3.5 to 4 cm) or late (mean dilation 5 cm).
These RCTs were limited by the minimal differences in timing of epidural initiation
between groups. Observational studies generally showed a slightly higher rate of cesarean
delivery when epidurals were administered
early, with relative risk increased by 1.6 to 4.7,
depending on the study.14 The Symposium
Steering Committee concluded that delaying
administration of epidural analgesia may
reduce rates of cesarean delivery, but that data
are insufficient to allow a definitive conclusion
to be reached.21
Data also are insufficient to determine
whether discontinuing epidural infusions in
women with more than 8 cm dilation improves pushing and increases rates of spontaneous vaginal delivery. There is no evidence
that decreasing bupivacaine concentration to
less than 0.125 percent or using a continuous
infusion (rather than repeated boluses) or
CSE improves delivery outcomes.13
SIDE EFFECTS AND CARE DURING LABOR

A review 22 of 19 RCTs provides an
overview of the side effects of epidural analgesia. Because the trials compared a wide
variety of drugs and protocols, the data could
not be used for a quantitative meta-analysis.
Common side effects include hypotension,
impaired motor function with inability to
walk, and the need for urinary catheterization. Uncommon side effects (i.e., effects that
occur in less than 10 percent of women)
include pruritus, nausea and vomiting, and
sedation.
The review concluded that although serious
complications of epidural analgesia are rare,
the use of epidural analgesia during labor is
associated with multiple side effects that
1118
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require monitoring and other interventions.
Nursing staff need increased training to manage the more complex care required for
women who receive epidural analgesia.
Research is needed to determine whether time
spent monitoring technical aspects of labor
analgesia detracts from traditional supportive
nursing activities.
The review also studied the use of delayed
pushing as a labor management strategy in
women with epidurals. Three RCTs of nulliparous women who received epidural analgesia compared conventional early pushing (i.e.,
starting at full dilation regardless of fetal station) with delayed pushing (i.e., waiting one
to three hours after complete dilation). The
largest trial found that delayed pushing
reduced the risk of difficult operative vaginal
or cesarean deliveries.23 [Evidence level A,
RCT] Women with a high fetal station or a
posterior or transverse presentation were
most likely to benefit from delayed pushing.
Neonatal morbidity rates were similar except
for an abnormal umbilical artery pH that was
more common in infants born after delayed
pushing.
Nitrous Oxide
Nitrous oxide is widely used for obstetric
analgesia in most developed countries, with
the exception of the United States. More than
60 percent of women in Finland and the
United Kingdom use nitrous oxide for pain
relief during labor.24 The most commonly
used mixture, a 50-50 blend of nitrous oxide
and oxygen called Entonox, can be used in any
stage of labor. The full analgesic effect usually
is felt 50 seconds after inhalation. Entonox
generally is self-administered as needed, but it
can be administered continuously with medical supervision.
A systematic review of 11 RCTs comparing
Entonox with placebo or other inhaled agents
showed that Entonox provided a consistent
but moderate analgesic effect.25 [Evidence
level B, systematic review of lower quality
studies] Approximately one half of study parVOLUME 68, NUMBER 6 / SEPTEMBER 15, 2003
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ticipants said Entonox provided significant
pain relief. Adverse effects included nausea,
vomiting, and poor recall of labor.
Paracervical Block
The injection of local anesthetics into
paracervical tissue for first-stage labor analgesia frequently was used in the United States
during the 1960s and 1970s. Its use decreased
after it was associated with fetal bradycardia
and epidural analgesia became increasingly
available. Four RCTs included in a systematic
review26 demonstrated that paracervical block
was 75 percent effective in achieving good or
excellent pain relief during the first stage of
labor.
The incidence of postparacervical block
bradycardia (PPCBB) ranged from zero to
40 percent.26 Despite case reports of adverse
outcomes, none of the women who participated in the RCTs had emergency cesarean
deliveries or adverse neonatal outcomes. The
etiology of PPCBB is unknown; proposed
mechanisms include inadvertent neonatal
injection, vasoconstriction of the uterine or
umbilical arteries, and elevated uterine tone
or toxicity as a result of fetal absorption.
Paracervical blocks have a short duration of
action, which requires repeated blocks during
the first stage of labor, and they cannot be
administered in the second stage of labor
because of the position of the fetal head. None
of the studies revealed adverse effects of paracervical block on the progression of labor,
likelihood of vaginal delivery, or neonatal outcomes unrelated to PPCBB. Uncommon complications include maternal hematoma or
abscess and sacral neuropathy.
Paracervical block is effective in the first
stage of labor and does not require anesthesia
personnel for administration. Because of concerns about PPCBB, use of paracervical block
likely will remain limited. It should not be
used in women with nonreassuring fetal heart
tracings or uteroplacental insufficiency
because the significance of PPCBB in this setting is difficult to determine.
SEPTEMBER 15, 2003 / VOLUME 68, NUMBER 6

Paracervical block is effective in the first stage of labor and
does not require anesthesia personnel for administration. Its
use is limited by concerns about fetal bradycardia.

Patterns of Pain and Issues of Choice
Women in the United States have fewer
options for labor pain management than
women in countries such as Canada27 and the
United Kingdom.28 An attempt to analyze the
factors responsible for the limited choices of
obstetric analgesia in the United States yielded
few data.29 Temporal studies show an increase
in epidural usage and diffusion to smaller hospitals from 1981 to 1997.30
The availability of various methods of pain
relief is based on complex interactions of
provider and patient preferences and economic factors. It is unclear if the high use of
epidural analgesia is a true preference among
women in the United States or if it is chosen
because the only other option presented is
parenteral opioids. Research regarding which
labor pain options women would choose if
they had a greater range of choices would be
useful.
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