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ABSTRACT: Background: Health researchers and provider groups have recommended
that women in labor should receive continuous professional support. The objective of our
study was to compare the risks and benefits of one-to-one nurse labor support with usual
intrapartum nursing care. Methods: A randomized, controlled trial was conducted in a
637-bed university hospital in Montreal, Quebec, with 413 nulliparous women who were
at more than 37 weeks’ gestation, carrying singletons, and in labor. Women with scheduled
cesarean section, scheduled induction, breech presentation, presence of paid labor support,
or cervical dilatation over 4 cm were excluded. One-to-one care consisted of the presence
of a nurse during labor and birth who provided emotional support, physical comfort, and
instruction for relaxation and coping techniques. Usual care consisted of care for two or
three laboring women with various types of supportive activities. Results: A beneficial
trend due to one-to-one nurse support was found with a 17 percent reduction in risk of
oxytocin stimulation (relative risk of experimental vs control = 0.83; 95% confidence
interval = 0.67, 1.04). No significant differences were found in overall labor durations
and overall rates of total cesarean section, cesarean section for cephalopelvic disproportion,
epidural analgesia, admission to the neonatal intensive care unit, instrumental vaginal
delivery, and perineal trauma. Conclusions: The beneficial trend attributed to one-to-one
nursing in reduction of oxytocin stimulation suggests that implementation of recommenda-
tions for continuous professional support by intrapartum nursing staff may be appropriate

in North America. (BIRTH 24:2, June 1997)
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The Society of Obstetricians and Gynaecologists of
Canada and researchers recently recommended that
women in labor be provided with continuous profes-
sional support (1-3). Meta-analyses of randomized tri-
als examining the effects of the continuous presence
of an individual with a woman during labor have shown
beneficial effects for women and their infants (4—13).
The most dramatic effects occurred in trials of lay
(doula) support of women who were unattended by
family or friends during labor (10-13). These studies
reported reductions in cesarean section rates, operative
vaginal births, and admissions to neonatal intensive
care units; decreased use of oxytocin, epidural analge-
sia, and analgesia or anesthesia; improved Apgar
scores; and longer breastfeeding duration. In other tri-
als, support was given by educated lay women (5), lay
midwives (7,8), midwifery students (4,6), or profes-
sional midwives (4). These latter studies showed a
reduction in use of epidural analgesia and any analgesia
or anesthesia, fewer episiotomies, and an increased
sense of control during labor.



To implement recommendations for continuous pro-
fessional support in the United States, Canada, or else-
where, the particular caregiver must be identified. In
the context of most North American intrapartum units,
that health care professional is likely to be a nurse.
No randomized, controlled trial has been identified
that examined the effect of professional nurse support
on maternal or infant health outcomes.

The potential for professional nurses to provide con-
tinuous labor support is important because they are
part of the existing intrapartum unit personnel. Further-
more, their knowledge base makes it likely that they
can provide care with an added degree of safety beyond
that of lay personnel. Most important, perhaps, experi-
enced nurses and midwives possess skills that supple-
ment those of labor partners (expectant father, family
member, friend), who are generally present in North
American hospitals. These skills may contribute to
additional benefits beyond those probably derived
from the usual presence of a labor partner, and in light
of the widespread use of epidural analgesia.

An experienced intrapartum unit nurse trained in
supportive care techniques may reduce the risk for
cesarean section and other procedures associated with
dystocia or fetal distress. This caregiver is more likely
to use intermittent rather than continuous fetal monitor-
ing, which was shown in randomized, controlled trials
to be associated with a 50 percent increase in cesarean
section rates and a 23 percent increase in operative
vaginal deliveries (14). The nurse can appropriately
respond to fetal distress by repositioning the laboring
woman, administering oxygen, or adjusting the rate of
oxytocin, activities that may reduce fetal distress and
associated cesarean sections. The nurse can transmit
the woman’s wishes regarding care to the entire team,
which could lead to a reduction in anxiety and conse-
quent cesarean section, and can also employ various
noninvasive pain control methods. In conjunction
with these methods of pain control, a nurse can
encourage or discourage use of epidural analgesia
by the laboring woman; in randomized, controlled
trials epidural analgesia is associated with an eleven-
fold increase in cesarean sections, a doubling of oxyto-
cin augmentation, and a 60 percent increase in opera-
tive vaginal births (15). An experienced intrapartum
nurse trained in supportive care techniques can provide
information about labor and birth that may lessen ma-
ternal anxiety and the likelihood of a consequent cesar-
ean section.

We designed a randomized trial to examine the ef-
fect of one-to-one intrapartum nursing care on total
cesarean section rate, cesarean section due to cephalo-
pelvic disproportion or failure to progress, epidural
analgesia, oxytocin stimulation, admission to the neo-
natal intensive care unit, duration of labor, instrumental
delivery, and perineal trauma.
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Methods
Subjects

The study was conducted at the Sir Mortimer B. Davis-
Jewish General Hospital, a 637-bed tertiary care hospi-
tal at McGill University in Montreal, Quebec, with
4000 births per year. Approval was given by the hospi-
tal research ethics committee before recruitment of
participants. Study women were recruited from the
intrapartum unit and randomized in blocks of eight,
using a list of computer-generated random numbers.
Group assignments were placed in sequentially num-
bered, sealed, opaque envelopes.

Although blinding of the subject and the attending
health professionals to the allocated intervention was
not possible, guidelines were drafted to keep the re-
cruitment process as neutral as possible. Outcome data
were not collected by clinical staff, and self-adminis-
tered rather than interviewer-assisted questionnaires
were used. Furthermore, research staff were instructed
by the investigators to review nurses’ notes after other
data from medical records were collected to delay
knowledge of group assignment until most data were
collected. Only women assigned to the experimental
group received care from the one-to-one nurses. In
addition, these nurses were asked not to discuss the
specifics of the intervention with any intrapartum unit
staff.

Eligibility criteria were established before initiation
of the study, and were applied at the time of randomiza-
tion. Inclusion criteria were nulliparity, singleton, more
than 37 weeks’ gestation, and in labor (experiencing
regular painful contractions =5 min apart). Exclusion
criteria were scheduled cesarean section, scheduled
induction, intrauterine growth retardation, preeclamp-
sia, presence of paid labor support, cervical dilatation
more than 4 cm, nonreactive nonstress test, and ab-
sence of fetal heart tones. Intrapartum unit nurses re-
cruited women into the study, completed baseline data
forms, and contacted the on-call nurse if the woman
was assigned to the one-to-one group. In addition, they
recorded reasons for ineligibility and nonparticipation.

Intervention

The intervention consisted of almost continuous one-
to-one nursing care from the time of randomization
until one hour after birth. During this time, in addition
to the usual intrapartum care (including fetal monitor-
ing and intravenous regulation), the nurse provided
physical comfort, emotional support, and instruction
on relaxation and coping techniques to the woman:
gave support to the expectant father; contacted the
attending physician; contacted the anesthesiologist
when appropriate; and updated the unit staff on the
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progress of labor. Physical comfort measures included
applying cold or warm compresses, assisting with bath-
ing or shower, changing linen, positionin g for comfort,
massage, reassuring touching, and assisting with am-
bulation. Support of the father or partner varied ac-
cording to the couples’ wishes and depending on how
active a role he or she wanted to assume. Emotional
support consisted of reassurance, encouragement,
praise, and distraction.

One-to-one nurses could take up to 20 minutes out
of the room for meals and up to 10 minutes during
each 4-hour period for breaks. In the case of labors
lasting more than 10 hours from the time of randomiza-
tion, the nurse could either remain with the laboring
woman or call in another supportive nurse to replace
her.

Nurse Participants

Nurses participating in the study were required to pos-
sess a license to practice nursing (RN) in Quebec, be
bilingual (English and French), have at least one year's
experience in an intrapartum unit, be acceptable to the
intrapartum unit leadership, and be competent in fetal
heart assessment as judged by the clinical nurse educa-
tor from the intrapartum unit. These are the criteria
normally used to hire new staff in the intrapartum unit
of SMBD-Jewish General Hospital. To avoid contami-
nation of the control group with the experimental inter-
vention, intrapartum unit staff of the hospital were not
eligible to be hired into these positions.

During the 30-hour initial training period and the
quarterly refresher workshops, nurses hired to provide
the experimental intervention were asked to do a criti-
cal review of the existing scientific literature concern-
ing the effects of nursing and medical practices on
labor. Methods to incorporate nursing care changes
arising from them were then sou ght and fostered. Spe-
cific topics of discussion included stress and pain man-
agement, use of physical comfort measures, and
relaxation and coping techniques. The general ap-
proach to care that was suggested was to determine
and respond to the couples’ wishes, concerns, and
learning needs for labor and birth.

Depending on the census, staff nurses working in the
intrapartum unit are usually assigned to two patients at
a time, normally one in early labor and the other near
delivery. Labor support techniques provided to women
in the control group during the trial varied by nurse,
because they are not standardized on the unit.

Data Collection
One-to-one nurses were required to record the labor

support techniques that were used with each woman.
Consistency of approach was monitored by reviewing
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the one-to-one nursing care records weekly at the out-
set of the study and at 2- to 3-week intervals thereafter.
To capture variation in obstetric care that may have
been associated with times of the day or days of the
week, the labor support nurses were on call at various
times (not 24 hrs/day, 7 days/wk) to all three shifts
and all days of the week.

All outcomes were assessed by medical record re-
view. The primary outcome was overall cesarean sec-
tion rate. We estimated a required sample size of 208
subjects per group to detect, with a power of 0.75, a
reduction of one-half (from 20 to 10%) in total rate
of cesarean sections. This level of reduction was seen
in previous studies of lay support (10). Secondary
outcomes included cesarean section due to cephalopel-
vic disproportion or failure to progress, epidural anal-
gesia, oxytocin stimulation, admission to the neonatal
intensive care unit, duration of labor (from time of
randomization to time of birth), instrumental delivery
(forceps or vacuum extraction), and perineal trauma
(episiotomy or second- or higher degree tear). Col-
lected data were reviewed by one of the investigators
(KW) for completeness and consistency within a single
data form and among data forms, and were corrected
against the medical record. Discrepancies in indication
for cesarean section were reviewed by an independent
clinician blinded to group assignment, who made the
final determination: this occurred in only three cases.
Once each subject’s record was thought to be complete,
data coding and computer entry began, the accuracy
of which was assured by comparing the computerized
data with the original data for all outcomes and a 10
percent random sample of other data, and by reenterin g
the data when discrepancies occurred.

Statistical Analysis

All analyses were by intention-to-treat, so that subjects
were analyzed according to which group they were
assigned by the randomization procedure, regardless
of the care they actually received. Differences in group
means were calculated for continuous outcomes with
their corresponding 95 percent confidence intervals.
(These include all the information necessary for those
interested in statistical significance testing, but offer
additional information concerning likely effect sizes.)
Relative risks (RR) and 95 percent confidence intervals
(CI) were calculated for binary outcomes. Alpha was
set at 0.05; no adjustments for multiple testing were
made. Estimates for variables with missing values were
calculated, excluding the subject with the missing data
in the analysis of the particular variable, rather than
using imputation procedures, which would have re-
quired additional assumptions. Secondary multivariate
analyses were conducted to adjust for differences in
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baseline characteristics. SAS PC (17) was used for all
analyses.

Results

Of the 2387 nulliparous women admitted to the intra-
partum unit from January 17, 1993, to July 17, 1994,
50 declined to participate, 413 entered the study, and
1924 were not recruited, of whom 955 did not meet
medical inclusion criteria. Medical criteria were met
by 317 women who did not meet other criteria, includ-
ing those more than 4 cm cervical dilatation on admis-
sion to the unit (n = 292), inability to understand the
consent form due to language (n = 14), and paid labor
support person in attendance (n = 11). Entry criteria
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were met by 652 women, but they were not recruited
for other reasons, including no nurse on call (n
563), and recruiters forgot or were too busy to recruit
(n = 89). Of the 413 women who entered the study,
209 were randomized to the experimental group and
204 to the control group. Of the experimental group
women, 198 received the intervention and 11 did not
(in 2 cases the women gave birth before the nurse
arrived, and in 9 the intervention nurses were unavail-
able).

Table 1 shows a comparison of participants receiv-
ing one-to-one nursing care with usual care recipients
on several baseline characteristics. Hypotheses of
group differences were not tested, because any differ-
ences arising between randomized groups were as-

Table 1. Baseline Characteristics of Experimental versus Control Group Subjects at Randomization

One-to-One Nursing Care

Usual Nursing Care

(n = 209) (n = 204)
Characteristic No. (%) No. (%)
Presence of labor partner 206 (98.6) 198 (97.1)
Spouse 175 (83.7) 176 (86.3)
Mother or sister 21 (10.1) 18 (8.8)
Friend 10 (4.8) 4 (2.0)
None 3 (1.4) 6 2.9)
Epidural analgesia before 36 (17.2) 41 (20.1)
randomization
Oxytocin stimulation 55 (26.3) 45 (22.1)
Membranes rupture before 128 (61.1) 126 (61.8)
randomization
Family practitioner at birth 11 (5.3) 19 9.3)
Attendance at prenatal classes 104 (49.8) 119#* (59.2)
Religion
Roman Catholic 99 (47.4) 96 (47.1)
Jewish 34 (16.3) 27 (13.2)
Protestant 22 (10.5) 20 (9.8)
Greek Orthodox 17 (8.1) 11 (54)
None 7 (3.4) 13 (6.4)
Other 30 (14.4) 37 (18.1)
Income (Canadian dollars)
$0-24,999 51 (24.4) 60 (29.4)
$25,000-49,999 43 (20.6) 44 (21.6)
$50,000-74,999 35 (16.8) 29 (14.2)
$75,000-99,999 16 (7.7) 16 (7.8)
$100,000 or more 11 (5.3) 7 (3.4)
$Not reported 53 (25.4) 48 (23.5)
Living with a partner 186 (89.0) 181 (88.7)
Mean maternal age (yrs) (S8D) 27.6 (4.6)1 27.8 (5.00%
Mean maternal education (yrs) (SD) 13.7 3.2)7
Mean maternal height (cm) (SD) 163.2 (6.6)1 162.2 (6.9)y*
Mean maternal weight gain (kg) (SD) 16.6 (5.0)* 15.6 4.9t
Mean infant birthweight (g) (SD) 3425 (474) 3399 (420)
Mean gestational age (wks) (SD) 39.8 (1.1) 39.8 (1.1)
Mean cervical dilatation (cm) (SD) 2.7 (1.0)* 2.7 (1.0)
Mean time from hospital admission to 5.0 (3.8)% 5.1 4.0t

randomization (hrs) (SD)

* Data missing for 3 women.
+ Data missing for 2 women.
t Data missing for 1 woman.
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sumed to be due to chance. The groups were similar
for most characteristics, including presence of a labor
partner, epidural analgesia at randomization, oxytocin
stimulation, ruptured membranes, presence of family
practitioner at birth, maternal height, maternal weight
gain during pregnancy, gestational age, and cervical
dilatation. Compared with control group women, 10
percent fewer experimental group women attended
prenatal classes, and their infants weighed an average
of 26 g more at birth.

Table 2 shows primary results. A trend was detected
toward a 17 percent reduction in risk of oxytocin stimu-
lation with one-to-one nursing support (RR of experi-
mental vs control = 0.83; 95% CI = 0.67, 1.04). No
other important trends or significant differences were
seen. The relative risk for total cesarean section was
0.86 (0.54, 1.36); cesarean section due to cephalopelvic
disproportion or failure to progress, 1.02 (0.59, 1.77);
epidural analgesia postrandomization, 0.96 (0.84,
1.09); admission to the neonatal intensive care unit,
1.46 (0.67, 3.18); instrumental delivery, 1.06 (0.74,
1.53); perineal trauma, 0.98 (0.89, 1.08); and duration
of labor from randomization, an average of 18 minutes
shorter in the one-to-one group ( — 60, 24). Multivari-
ate analyses showed no evidence of confounding by
the two characteristics differing at baseline. Since one
of the concerns of clinicians in reducing the cesarean
section rate is a consequent rise in negative outcomes
to newborns, we looked at the specific reasons for
neonatal intensive care unit admission. No clinically
important differences were found in any reasons for
admission, although the event rates in both groups
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were small (0-2%) and confidence intervals wide, sug-
gesting caution in their interpretation.

After the study began, additional studies of continu-
ous labor support were published in which effects were
seen in outcomes not included in our original study
protocol. We began to gather data on these outcomes
during the trial. Results of these and other relevant
secondary effects are shown in Table 3. No clinically
important differences were noted in outcomes for any
analgesia or anesthesia, Apgar score at 1 minute, Apgar
score at 5 minutes, and urinary catheterization post-
partum.

Discussion

Limitations of this study include the potential for ana-
lytical bias due to our inability to blind health profes-
sionals to group assignment, the lasting effects of care
initiated before randomization, the possibility of sub-
optimum support by one-to-one nurses, and reduced
statistical power. Because intrapartum unit nursing
staff knew when a woman was assigned to the usual
care group, they could have purposely spent more time
with those women in an effort to ensure that effects
of usual care were shown in a favorable light. In a
related study (16), however, we found that intrapartum
unit nurses spent an average of only 21.4 percent of
their time in the rooms of women in labor. This figure
was based on 3367 observations of nurses’ work, ran-
domly selected within strata defined by shift and day
of the week over a 3-week period that included the
last 2 weeks of this trial. These data suggest that care

Table 2. Comparison of Primary Effects on One-to-One versus Usual Care Groups

One-to-One Nursing Care

Usual Nursing Care

(n = 209) (n = 204) RR or Mean Difference
Qutcome No. (%) No. (%) (95% CI)
Total cesarean section 29  (13.9) 33 (16.2) 0.86
(0.54, 1.36)
Cesarean section for cephalopelvic 23 (11.0) 22 (10.8) 1.02
disproportion or failure to progress (0.59, 1.77)
Postrandomization epidural analgesia 139  (66.5) 142 (69.6) 0.96
(0.84, 1.09)
Postrandomization oxytocin stimulation 82  (39.2) 926 47.1) 0.83
(0.67, 1.04)
Neonatal intensive care unit admission 15 (7.2) 10 4.9) 1.46
(0.67, 3.18)
Instrumental delivery (forceps, vacuum 48  (23.0) 44 (21.6) 1.06
extraction) (0.74, 1.53)
Perineal trauma 168* (81.4) 1667  (83.0) 0.98 (0.89, 1.08)
Mean duration of labor from 9.1 @D 94 4.7 -03
randomization (hrs) (SD) (—1.0, 0.4)

* Data missing for 2 women.
T Data missing for 4 women.

RR = relative risk; CI = confidence interval.
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Table 3. Comparison of Secondary Effects on One-to-One versus Usual Care Groups

One-to-One Nursing Care

Usual Nursing Care

(n = 209) (n = 204) RR or Mean Difference
Outcome No. (%) No. (%) (95% CI)
Any postrandomization analgesia or 141 (67.5) 142 (69.6) 0.98
anesthesia (0.86, 1.11)
Mean Apgar at 1 min (SD) 80 (1.4) 83 (0.9 -0.3
(=05, —0.1)
Mean Apgar at 5 min (SD) 8.9 (0.9 9.0 (0.8) —-0.1
(—0.3,0.1)
Postpartum urinary catheterization 28*  (13.5) 26%  (12.8) 1.05
(0.64, 1.73)

* Data missing for 1 woman.
RR = relative risk; CI = confidence interval.

given to the usual care group was not intentionally
altered.

Five hours were spent in the intrapartum unit before
randomization because all inclusion criteria were not
yet met. The women were randomized once they were
in active labor. Some components of care initiated
before randomization may have reduced the effective-
ness of one-to-one nurse labor support, including epi-
dural analgesia and oxytocin stimulation administered
to 17.2 and 26.3 percent, respectively, of women in
the experimental group. The tertiary care nature of a
North American university hospital setting appears to
have an important impact on care provided during the
initial 5 hours, even though our study criteria defined
these women as experiencing normal, uncomplicated
labors. Furthermore, epidural analgesia is available for
almost 24 hours a day, as is common in many hospitals
in North America, and women are often asked at the
time of admission, and several times thereafter, if they
plan to have epidural analgesia; this offer could have
undermined the effectiveness of nurse labor support.

The nurses providing one-to-one support may not
have provided optimum support. They were required
to have a minimum of one year of intrapartum unit
experience, which could suggest that they were techni-
cally oriented. These nurses, however, voiced a greater
interest in the supportive nature of their work than in
the technical aspects, which was a primary motivation
for participating in this trial. That interest was fostered
and developed through a training program and quar-
terly refresher workshops on supportive care. We know
from the records of care that support was provided in
various forms for the duration of labor, although these
reports of care were not validated and quality of care
was not verified. We thought that the validation proce-
dures themselves would be intrusive and interfere with
the support being given. We know that the distribution
of supportive care activities was similar among the
one-to-one nurses and similar to the distribution of

such activities by usual intrapartum unit nurses, al-
though the time the one-to-one nurses spent with the
women was much greater.

The enrollment of 413 women in this study is sur-
passed by only two other trials of labor support, a
European multicenter trial (4) and a doula support
trial in Guatemala (11). Limited statistical power is
demonstrated, however, by the wide confidence inter-
vals around some of the estimates of effect. More
women could not be recruited into the study because
of the absence of 24-hour coverage by one-to-one
nurses. The on-call nature of the work resulted in
nurses being reluctant to make themselves available
for too many hours because a salary could not be
guaranteed during this time due to limited resources.

Although we cannot definitely confirm previous
trial results partly because of limited statistical power,
three other issues are also important: first, the absence
of information on the availability of epidural analgesia
for women in most previous studies; second, the ab-
sence of information on the presence or absence of
labor partners in most previous studies, which may
differ from whether or not the hospital permits some-
one to be with laboring women, although this may be
a useful way to group the studies for meta-analyses;
and third, of most importance, the absence of any
studies of professional nurse support, which would be
most relevant to United States and Canadian intrapar-
tum units as currently structured.

When compared with reports of previous random-
ized controlled trials of continuous labor support, this
trial is likely to be the most relevant to current North
American intrapartum practice, since it is the only
study known to us that looks at the effect of nursing
presence, nurses being the group of professional care-
givers most readily available to support women in
labor in North American intrapartum units; since part-
ners were present in this study; and since epidural
analgesia was readily available. Therefore, these re-
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sults showing trends in the reduction of oxytocin stimu-
lation due to one-to-one intrapartum nurse labor
support are useful in discussing the implementation,
in a North American setting, of recommendations from
the Society of Obstetricians and Gynaecologists of
Canada (1) and of those by Thornton and Lilford (3)
for continuous professional support during labor.

Acknowledgments

The authors wish to thank the research and intrapartum
unit staffs, especially Melinda Glantz, Frances Cox,
Diane Tkalec, Roseanna Berthold, Marie-Rose Kava-
nagh, and the one-to-one nurses, and for technical
assistance, Roz Inhaber.

References

1. Fetal health surveillance in labour: A consensus statement of
the Society of Obstetricians and Gynaecologists of Canada.
JSOGC. 1995;17:859-901.

2. Hodnett ED. Support from caregivers during childbirth. Re-
vised 5 Dec, 1994. In: Keirse MINC, Renfrew MJ, Neilson JP,
Crowther C, eds. Pregnancy and Childbirth Module. Cochrane
Database of Systematic Reviews. The Cochrane Collabora-
tion: Issue 2. Oxford: Update Software, 1995.

3. Thornton JG, Lilford RJ. Active management of labour: Cur-
rent knowledge and research issues. BMJ 1994:309:366-369.

4. Breart G, Mlika-Cabane N, Kaminski M, et al. Evaluation of
different policies for the management of labour. Early Hum
Dev 1992;29:309-312.

5. Cogan R, Spinnato JA. Social support during premature labor:
Effects on labor and the newborn. J Psychosom Obstet Gynae-
col 1988;8:200-216.

16.

17.

77

Hemminki E, Virta AL, Koponen P, et al. A trial on continuous
human support during labor: Feasibility, interventions and
mothers’ satisfaction. J Psychosom Obstet Gynaecol 1990;
11:239-250.

Hodnett ED, Osborn RW. Effects of continuous intrapartum
professional support on childbirth outcomes. Res Nurs Health
1989;12:289-297.

Hodnett ED, Osborn RW. A randomized trial of the effects
of monitrice support during labor: Mothers’ views two to four
weeks postpartum. Birth 1989;16:177-183.

Hofmeyr GJ, Nikodem VC, Wolman WL, et al. Companion-
ship to modify the clinical birth environment: Effects on prog-
ress and perceptions of labour, and breastfeeding. Br J Obstet
Gynaecol 1991;98:756-764.

Kennell J, Klaus M, McGrath S, et al. Continuous emotional
support during labor in a US hospital. JAMA 1991;265:
2197-2201.

Klaus MH, Kennell JH, Robertson SS, Sosa R. Effects of
social support during parturition on maternal and infant mor-
bidity. Br Med J 1986;293:585-587.

Sosa R, Kennell JH, Klaus M, et al. The effect of a supportive
companion on perinatal problems, length of labor, and mother-
infant interaction. N Engl J Med 1980;303:597—600.
Wolman WL, Chalmers B, Hofmeyr J, Nikodem VC. Postpar-
tum depression and companionship in the clinical birth envi-
ronment: A randomized, controlled study. Am J Obset Gynecol
1993;168:1388-1393.

Vintzileos AM, Nochimson DJ, Guzman ER, et al. Intrapartum
electronic fetal heart rate monitoring versus intermittent aus-
cultation: A meta-analysis. Obstet Gynecol 1995;85:149-155.
Thorp JA, Hu DH, Albin RM, et al. The effect of intrapartum
epidural analgesia on nulliparous labor: A randomized, con-
trolled, prospective trial. Am J Obstet Gynecol 1993;169:
851-858.

Gagnon A, Waghorn K. Supportive care by maternity nurses:
A work sampling study in an intrapartum unit. Birth 1996;
23:1-6.

SAS Institute Inc. SAS Procedures Guide, Release 6.03 edi-
tion. Gary, NC: Author, 1988.



