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■ O B J E C T I V E Intrathecal narcotics (ITNs) are
being used in some settings as a sole labor anal-
gesic. However, they have not been directly com-
pared to epidural analgesia.
■ S T U D Y  D E S I G N We used a prospective
observational design.
■ P O P U L A T I O N Eighty-two women with
uncomplicated full-term pregnancies were enrolled
upon analgesia request during spontaneous labor
with cervical dilation 3 to 7 cm. Sixty-three chose
ITNs (morphine and fentanyl), and 19 chose epidur-
al analgesia (continuous infusion of bupivacaine
and fentanyl).
■ O U T C O M E S  M E A S U R E D Pain scores
were documented using a visual analog scale.
Satisfaction and side effects were rated with Likert
scales during a structured interview on the first post-
partum day. Outcomes were analyzed with multi-
variate regression techniques.
■ R E S U L T S Intrathecal narcotics were associated
with significantly higher pain scores than was
epidural analgesia during the first and second stages
of labor and on an overall postpartum rating. The

median effective duration of action for ITNs was
between 60 and 120 minutes; however, ITNs pro-
vided excellent analgesia for a subgroup of women
who delivered within 2 to 3 hours of receiving them.
Although women in both groups were satisfied with
their pain management, women receiving ITNs had
statistically lower overall satisfaction scores.
■ C O N C L U S I O N S Within the limitations of a
nonrandomized study, a single intrathecal injection
of morphine and fentanyl has a shorter duration of
action and provides less effective pain control than
a continuous epidural infusion of bupivacaine and
fentanyl. However, ITNs may have a role in settings
with limited support from anesthesiologists or for
women whose labors are progressing rapidly.
■ K E Y W O R D S Analgesia, obstetric; injection,
intrathecal; analgesia, epidural. (J Fam Pract 2002;
51:630–635)

The subarachnoid injection of opioids, a tech-
nique termed “intrathecal narcotics” (ITNs), was

first adapted to obstetric practice in the early 1980s1

and has since been achieving increasing acceptance
as a safe and effective method for managing labor
pain. Compared to epidural local anesthetics, ITNs
are easy to administer, provide rapid-onset pain
relief, and do not cause motor blockade.2–4

Compared to parenteral opioids, ITNs provide better
pain control and are less likely to result in neonatal
respiratory depression.5 Despite these advantages,
there is uncertainty as to whether ITNs are an anal-
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O R I G I N A L R E S E A R C H

■ Stand-alone intrathecal morphine and fen-
tanyl (intrathecal narcotics [ITNs]) are associ-
ated with significantly higher pain levels than
continuous epidural analgesia with bupiva-
caine and fentanyl.

■ Intrathecal narcotics provide excellent pain
relief for women who deliver within 2 to 3
hours of receiving them.

■ Lower pain levels are significantly correlated
with greater satisfaction with labor pain
management.

■ Women receiving ITNs were subjectively
more satisfied with their ability to walk
during labor.

■ There was no difference in overall side effect
severity between groups.
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gesic option that deserves wider acceptance, or
whether they have a role distinct from the combined
spinal epidural technique.

Studies of ITNs given as part of a combined
spinal epidural have documented a rapid onset of
profound pain relief during the first stage of labor.2–4,6

However, in these studies, when the initial dose of
subarachnoid opioid wore off, epidural drugs were
administered either immediately or within 1 to 3
hours. Therefore, these studies fail to provide infor-
mation about the effectiveness of stand-alone ITNs
during advanced first- and second-stage labor.

Existing studies of stand-alone ITNs have in fact
been favorable to the technique.7–9 However, these
studies used patients’ retrospective assessments or
nurses’ comments in the medical record rather than
pain scores obtained during labor. No prospective
studies have documented pain scores during the
second stage of labor in women receiving ITNs as a
sole labor analgesic. Nor have there been direct
comparisons of second-stage pain scores involving
women receiving ITNs and women receiving con-
tinuous infusion epidural drugs. This prospective
study was therefore undertaken to compare the
effectiveness of stand-alone ITNs to that of epidural
analgesia in the first and second stages of labor, as
well as to compare women’s satisfaction with their
pain management and their subjective experiences
with side effects.

M E T H O D S
Set t ing  and  sub jec ts

Fairview University Medical Center is a merged
community-university teaching hospital with more
than 4000 births per year. In 1999, 50% of women
undergoing spontaneous vaginal delivery received
ITNs and only 6% had epidural analgesia. Although
both methods are available to patients, institutional
culture has historically favored ITNs, perhaps
because a managed care environment favors a sim-
ple, cost-effective method.2,10 The Labor Pain
Management Study was approved by the University
of Minnesota’s Committee on Human Subjects.

Study  des ign

We distributed brochures describing the study dur-
ing routine prenatal visits and childbirth education
classes; women were also informed about the study
when they presented to the hospital in spontaneous
labor. Parturients with uncomplicated term singleton
pregnancies were enrolled when they attained cer-
vical dilation between 3 and 7 cm and requested
pain medication. The primary obstetric care
providers—including obstetricians, family physi-
cians, and certified nurse midwives—were responsi-

ble for managing the participants’ labors.
We originally designed a randomized, 2-arm clin-

ical trial. However, it became clear during the
recruiting process that most women in early labor,
and even those in prenatal classes during the third
trimester, had already made their decisions about
the type of pain medication they wanted. Despite
receiving an unbiased presentation of the 2 treat-
ment options, women were reluctant to accept ran-
dom assignment. After 6 weeks, a change in proto-
col allowed each subject who had refused random-
ization to choose either ITNs or epidural analgesia,
taking into account the recommendations of her
care providers. The response rate for eligible
women asked to participate under the revised pro-
tocol was 66%.

Ana lges ia

Experienced anesthesiologists from a large private
practice provided the analgesia. For ITNs, 0.25 mg
morphine sulfate and 25 to 35 µg fentanyl were
injected into the subarachnoid space via the L2-L3
or L3-L4 interspace. To decrease postpartum nausea
and itching, naltrexone (6.25 mg sublingually) was
given to all subjects in the ITNs group within 30
minutes of vaginal delivery. Epidural analgesia con-
sisted of an 8- to 10-mL bolus of 0.25% bupivacaine
with 50 µg fentanyl, followed immediately by a con-
tinuous infusion of 0.125% bupivacaine with 2
µg/mL fentanyl. The anesthesiologist selected an ini-
tial infusion rate between 8 and 12 mL/h. The infu-
sion was discontinued or significantly decreased
during the second stage of labor.

Outcomes

Study participants rated their pain using the visual
analog scale (VAS). Research assistants instructed
participants to place a mark on the 0- to 100-mm
VAS scale at the time of request for analgesia, at
placement, at 5, 30, and 60 minutes following place-
ment, and every 60 minutes throughout the first
stage of labor. One score was collected during the
early portion of the second stage, and a retrospec-
tive overall rating was obtained within 24 hours of
delivery. An analyst uninvolved with the data col-
lection subsequently measured VAS scores to the
nearest millimeter.

On the first postpartum day, each subject partic-
ipated in a structured interview, using 5-point Likert
scales to rate her overall satisfaction with pain con-
trol and her ability to walk and push during labor.
Women used a standardized 3-point scale to rate the
severity of symptoms, including nausea, vomiting,
pruritus, urinary retention, headache, and the inabil-
ity to walk or to push.
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Primary outcomes were the mean pain scores for
the first and second stages of labor, the duration of
adequate pain relief (defined as a VAS score ≤ 30
mm), and the retrospective mean score for overall
labor pain. Secondary outcomes included women’s
satisfaction ratings and subjective experiences with
side effects.

Stat i s t i ca l  ana lys i s

Initial sample size calculations indicat-
ed that 36 women would be needed,
equally divided between 2 groups, for
the study to have 85% power to detect
a 10-mm difference in the group mean
VAS scores in the second stage of
labor. A 10-mm change in the VAS
score represents 1 standard deviation11

and is considered clinically signifi-
cant.12 As a result of more rapid enroll-
ment in the ITNs group, the group
sizes became unequal. We continued
to recruit until there were 19 women in
the epidural group.

We calculated a time-weighted mean
VAS score for each subject for the first
stage of labor. A VAS score of 30 mm or
less was considered the “zone of anal-
gesic success.”13 Mean VAS scores, the
percentage of women whose scores
remained in the analgesic success zone,
and satisfaction ratings in the ITNs and
epidural groups were compared using
multivariate linear and logistic regres-
sion methods. The outcomes were
adjusted for maternal age, parity, previ-
ous spinal analgesic use, cervical dila-
tion at time of placement, oxytocin use
prior to placement, and baby’s weight.
Side effects were compared using χ2

tests for categorical outcomes and Student t tests for
the mean severity indices.

The duration of successful analgesia was com-
pared using time-to-event methods—Kaplan-Meier
life tables and the log-rank test.14 The event of inter-
est was analgesic failure. The time to the event was
the number of minutes after placement of spinal
analgesic until the VAS score rose above 30.

R E S U L T S
Eighty-two women enrolled and com-
pleted the study between May 1, 1999,
and March 1, 2000; 63 received ITNs
and 19 received epidurals. Only 9
women underwent random assign-
ment. Demographic and baseline
characteristics for the 2 study groups
are shown in Table 1. There were no
statistically significant differences
between groups, although women in
the epidural group were older and
had slightly less cervical dilation at the
time of analgesic placement. The
mean VAS scores prior to analgesic

TA B L E  2

TA B L E  1

Demographic and baseline characteristics 
of the study participants

Intrathecal narcotics Epidural
(n = 63) (n = 19) P

Demographic characteristics
Age (years) 28.4 ± 5.7 30.7 ± 3.6 .10
Nulliparous (%) 63.5 47.4 .21
Caucasian (%) 74.6 84.2 .39
Marital status single (%) 20.6 10.5 .32
Employer-paid insurance (%) 81.0 94.7 .15
Gestational age (weeks) 39.5 ± 1.1 39.4 ± 1.4 .69

Baseline characteristics
Previous ITNs or epidural (%)* 65.2 80.0 .40
Cervical dilation (cm)

On admission
Parity 0 2.6 ± 1.3 2.8 ± 1.3 .75
Parity > 0 2.6 ± 1.3 1.7 ± 0.9 .07

At analgesic placement
Parity 0 4.4 ± 1.4 4.1 ± 0.9 .46
Parity > 0 4.6 ± 1.4 3.8 ± 1.1 .09

Negative station at analgesic 
placement (%) 51.7 63.2 .38

ROM prior to placement (%) 55.6 68.4 .32
Oxytocin use prior to placement (%) 30.2 36.8 .59
VAS at time of placement 65.3 ± 29.0 67.8 ± 18.5 .73

Data are presented as mean ± SD or as percent.
*Previous ITNs or epidural analgesia includes parous women only.
ITNs, intrathecal narcotics; ROM, rupture of membranes; VAS, visual analog scale.

Pain ratings and overall satisfaction 
with pain management

Intrathecal narcotics Epidural Adjusted 
Outcome (n = 63) (n = 19) differences
Stage 1 VAS 35.1 ± 20.6 9.7 ± 9.6 24.7*
Stage 2 VAS 58.5 ± 33.7 23.1 ± 23.5 42.0*
Overall VAS 61.8 ± 24.9 24.6 ± 30.0 37.6*
Overall satisfaction with pain 

management (5 = very satisfied) 3.9 ± 0.9 4.7 ± 0.5 –0.8†

Data are presented as mean ± SD. Differences are adjusted for maternal age, parity, previous spinal analgesic use, 
cervical dilation at time of placement, oxytocin use prior to placement, and weight of baby.
Differences are *P < .001 or †P = .001.
VAS, visual analog scale.
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group) who delivered within 3 hours of
receiving ITNs. In the second stage, the
odds of having successful analgesia
were 7 times higher for women receiv-
ing epidural analgesia (adjusted OR =
7.1, 95% CI = 1.7–29.1, NNT = 3).

The difference in the duration of
effective pain relief was also highly sig-
nificant (Figure 1, log-rank test, P <
.001). For women receiving ITNs, the
median duration of effective pain relief
in the first stage of labor was between
60 and 120 minutes. Continuous
epidural infusion, by contrast, main-
tained successful analgesia for most
women for the entire duration of the
first stage.

Sat i s fac t ion

Although women in both groups
expressed overall satisfaction with the
way their pain was controlled during
labor, there were significant differences
between groups. On a Likert scale where
5 = very satisfied, 4 = satisfied, and 3 =
neutral, the mean rating for women in the

epidural group was 4.7, compared to 3.9 for women
receiving ITNs (P = .001). High levels of satisfaction cor-
related significantly with lower postpartum overall VAS
scores (r = 20.50, P < .001). There were similar rela-
tionships between overall satisfaction and mean VAS
scores in the first stage (r = 2.35, P = .002) and the sec-
ond stage (r = 20.25, P = .040) of labor.

Side  e f fec ts

Women receiving ITNs were significantly more like-
ly to experience itching than were those receiving
epidural analgesia (P < .001; Figure 2). In fact, 95%
of the ITN group experienced itching, although near-
ly two thirds indicated that the symptom was mild or
brief and did not interfere with the overall birthing
experience. Nausea and vomiting were reported
slightly more often in the ITN group, but the differ-
ence was not statistically significant. Women receiv-
ing epidural analgesia were significantly more likely
to experience headaches (P < .001) and an inability
to walk (P < .001). They also reported more difficul-
ty with urination (P = .15) and with pushing (P =
.23), neither of which reached statistical significance.
None of the women reporting headaches were diag-
nosed as having postdural puncture headaches, and
none required a blood patch for treatment. On the
side effect severity index, 29% of women in the ITN
group reported at least 1 “very bad” symptom, com-
pared to 17% in the epidural group (P = .30).

placement were similar (65.3 for ITNs, 67.8 for
epidural; P = .73).

Ana lges ia

Two women who initially received ITNs were sub-
sequently given an epidural, but they remained in
the ITN group for analysis. Eight women (13%) in
the ITN group required a second intrathecal injec-
tion, and only 5 (8%) received a pudendal nerve
block in the second stage of labor.

Pa in

Women receiving epidural analgesia had significant-
ly lower mean pain scores for the first and the sec-
ond stages of labor, as well as for the overall post-
partum assessment (Table 2). Adjusting with multi-
variate regression did not significantly alter the
results. For women in both groups, the mean post-
partum overall VAS scores exceeded both the first-
and second-stage scores measured during labor and
appeared to reflect the higher of the 2.

From the standpoint of “analgesic success,” the
odds of having a VAS score ≤ 30 throughout the first
stage of labor were 24 times greater for women
receiving epidural analgesia than for those receiving
ITNs (Table 2, adjusted odds ratio [OR] = 24.4, 95%
CI = 5.1–116.3, number needed to treat [NNT] = 2).
Of note, however, VAS scores remained in the “zone
of analgesic success” for 12 women (20% of the ITN

F I G U R E  1

Kaplan-Meier analysis of the time 
to analgesic failure (VAS score > 30)
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D I S C U S S I O N
Evidence-based practice guidelines developed for
obstetric analgesia by the American Society of
Anesthesiologists are equivocal regarding the anal-
gesic efficacy of spinal opioids compared to epidur-
al local anesthetics.5 Within the limitations of a non-
randomized study, our data indicate that intrathecal
morphine and fentanyl (ITNs) provide less satisfac-
tory pain control than a continuous epidural infusion
of bupivacaine and fentanyl. This was true during
the first and second stages of labor and on an over-
all pain rating from the first postpartum day. The lim-
ited duration of action of ITNs is likely to account for
their lesser effectiveness. We found that the effective
median duration of intrathecal morphine and fen-
tanyl was between 60 and 120 minutes as deter-
mined by life table analysis of VAS scores.

Prior studies have evaluated intrathecal opioids in
the context of combined spinal epidural analgesia
and found the time to request for additional pain
medication to be 90 to 150 minutes, with variation
depending on which opioid was used and whether
a local anesthetic was added.2,3,15 Although our clini-
cal experience is that most women are grateful for 2
to 3 hours of relief from pain during active labor, our
participants’ satisfaction with pain management was
clearly related to the worst pain they experienced
during labor, which in turn influenced their view of
the overall effectiveness of the analgesic they
received. This finding is similar to that of a survey of

1000 Australian women, where inadequate pain
relief was the most frequent cause of dissatisfaction
with the childbirth experience as a whole.16

Given our results, it seems reasonable to ask 
why stand-alone ITNs have become as popular as
they have in certain hospital settings. One possibili-
ty is that they have offsetting benefits in terms of
greater ease of administration and lower cost than
epidural analgesia. Community and military hospi-
tals that use ITNs as a sole method cite just such
logistical advantages.7–9 Compared to epidural anal-
gesia, ITNs are technically easier to administer and
place fewer demands on nurses, obstetricians, and
anesthesia personnel.7 In smaller and more rural
hospitals that do not have anesthesiologists on staff,
anesthetists, obstetricians, or family physicians may
perform the spinal injection and safely monitor
patients following ITNs.7,17

A second possibility is that ITNs offer the advan-
tage of fewer side effects than epidural analgesia.
Our data illustrate the differing side effect profiles of
the 2 methods and support the conclusion that there
is a trade-off among the expected side effects of opi-
oids and local anesthetics rather than a clear advan-
tage for ITNs. Women receiving intrathecal opioids
were subjectively more satisfied with their ability to
walk, but they were no more satisfied with their abil-
ity to push in the second stage than were women
receiving epidural analgesia. It is possible that factors
other than motor blockade—such as the constraints
of monitors, catheters, and intravenous lines—pre-
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F I G U R E  2

Side effects of labor analgesia: percentage of women 
reporting the symptom in each treatment group

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ITN, intrathecal narcotics.

Headache *

Can’t push

Can’t walk *

Can’t urinate

Vomiting

Itching *

ITN Epidural*P < 0.001
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vented women in the epidural group from being sat-
isfied with their ability to ambulate. Although the
link between reduced motor blockade and fewer
operative deliveries is controversial,18 ambulation in
labor has been shown to foster a sense of control
and improve maternal satisfaction.19,20

Finally, our data indicate that ITNs are an excel-
lent analgesic for a subset of women who deliver
rapidly. Studies of combined spinal epidural analge-
sia have also documented a significant proportion of
women who are able to deliver with ITNs alone. In
an early case series, 9 (60%) of 15 women receiving
intrathecal morphine and fentanyl delivered without
any epidural drugs, with pudendal nerve block for
perineal anesthesia.2 In 2 recent combined spinal
epidural trials, intrathecal sufentanil provided ade-
quate analgesia as a sole agent in 16% to 20% of nul-
liparous women and in 45% of parous women.4,15

Our observational study is limited by the nonran-
domized, nonblinded allocation of the 2 treatments.
Observational studies are often viewed as subject to
bias due to unrecognized confounders. As noted ear-
lier, women in our study were reluctant to accept
randomization and tended to be influenced toward
a choice of ITNs due to an institutional history of
preference for that method. It is possible that women
choosing epidural analgesia in an environment
favoring ITNs would be more likely to justify their
choices with positive responses during a postpartum
interview. However, it seems less likely that the large
differences in VAS scores obtained during labor were
so influenced. In addition, we used regression analy-
sis to control for several factors shown in others
studies to be associated with labor pain.10,21,22

C O N C L U S I O N
Should ITNs be used as a sole labor analgesic? For
hospitals with limited analgesic options, stand-alone
ITNs can be a simple and effective method that
improves pain management compared to parenteral
opioids. Selecting appropriate candidates for ITNs
and refraining from offering them too early in labor
can improve their success. For hospitals with a full
range of analgesic options, the appropriate use of
stand-alone ITNs will spare some women added
restrictions and side effects compared to continuous
epidural analgesia and may improve their satisfac-
tion with mobility. Ultimately, the choice of analge-
sia for labor rests with the woman herself. True
informed consent means that all available options,
including stand-alone ITNs, have been presented.
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