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ABSTRACT

BACKGROUND
Implementation of evidence-based obstetrical practices remains a significant chal-
lenge. Effective strategies to disseminate and implement such practices are needed.

METHODS

We randomly assigned 19 hospitals in Argentina and Uruguay to receive a multi-
faceted behavioral intervention (including selection of opinion leaders, interactive
workshops, training of manual skills, one-on-one academic detailing visits with
hospital birth attendants, reminders, and feedback) to develop and implement
guidelines for the use of episiotomy and management of the third stage of labor or
to receive no intervention. The primary outcomes were the rates of prophylactic use
of oxytocin during the third stage of labor and of episiotomy. The main secondary
outcomes were postpartum hemorrhage and birth attendants’ readiness to change
their behavior with regard to episiotomies and management of the third stage of
labor. The outcomes were measured at baseline, at the end of the 18-month inter-
vention, and 12 months after the end of the intervention.

RESULTS

The rate of use of prophylactic oxytocin increased from 2.1% at baseline to 83.6%
after the end of the intervention at hospitals that received the intervention and from
2.6% to 12.3% at control hospitals (P=0.01 for the difference in changes). The rate
of use of episiotomy decreased from 41.1% to 29.9% at hospitals receiving the inter-
vention but remained stable at control hospitals, with preintervention and post-
intervention values of 43.5% and 44.5%, respectively (P<0.001 for the difference in
changes). The intervention was also associated with reductions in the rate of post-
partum hemorrhage of 500 ml or more (relative rate reduction, 45%; 95% confi-
dence interval [CI], 9 to 71) and of 1000 ml or more (relative rate reduction, 70%;
95% CI, 16 to 78). Birth attendants’ readiness to change also increased in the hos-
pitals receiving the intervention. The effects on the use of episiotomy and prophy-
lactic oxytocin were sustained 12 months after the end of the intervention.

CONCLUSIONS

A multifaceted behavioral intervention increased the prophylactic use of oxytocin
during the third stage of labor and reduced the use of episiotomy. (ClinicalTrials.gov
number, NCT00070720; Current Controlled Trials number, ISRCTN82417627.)
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FFECTIVE IMPLEMENTATION OF EVI-

dence-based health care practices remains

a significant challenge.* In maternity hospi-
tals, evidence-based interventions often are under-
used, whereas ineffective or harmful practices
continue to be used. For example, in the United
States and Latin America, active management of’
the third stage of labor, consisting of the admin-
istration of a prophylactic uterotonic such as oxy-
tocin, controlled traction of the umbilical cord,
and uterine massage,? is used in less than 15% of
deliveries.3”7 In contrast, rates of the use of epi-
siotomy among primiparous women range from
40 to 92%.8° Active management of the third
stage of labor prevents postpartum hemorrhage
and is recommended as standard care.?'° Rou-
tine use of episiotomy is harmful to women’s
health,'>12 and selective use is recommended as
standard care.’®

Use of evidence-based guidelines improves
quality of care, the behavior of health care prac-
titioners, and the health outcomes of patients.1#1”
Effective dissemination and implementation strat-
egies for these guidelines are needed. Passive ap-
proaches have limited effectiveness,*1” whereas
multifaceted, active strategies for obstetrical care
have yet to be evaluated.®1>13
We report a multifaceted intervention to facili-

tate the adoption of evidence-based practices in
Latin American maternity hospitals.*® Our cluster-
randomized, controlled trial evaluated the behav-
ior and attitudes of birth attendants with respect
to two evidence-based recommendations for ob-
stetrical practice: the selective use of episioto-
my and active management of the third stage of
labor.10-12

METHODS

STUDY DESIGN

The participating institutions and partners of
the Global Network for Women’s and Children’s
Health Research (listed in the Appendix) imple-
mented the trial between September 2003 and
December 2005. The trial was conducted in 19
public maternity hospitals in Argentina and Uru-
guay that had at least 1000 vaginal deliveries an-
nually, no explicit policy for selective episiotomy
or active management of the third stage of labor,
and rates of episiotomy above 20% and rates of
prophylactic use of oxytocin of 25% or less in
women with single vaginal births.

The design was a cluster-randomized, con-
trolled trial, with hospitals as the randomization
unit.2° One group of hospitals was assigned to re-
ceive a multifaceted behavioral intervention to
develop and implement guidelines for the use of
episiotomy and management of the third stage
of labor. The control group of hospitals received
no intervention. Data were collected during the
following three intervals: a 3-month period be-
fore randomization (baseline), the last 3 months
of the 18-month intervention (postintervention),
and the 3 months beginning 1 year after the be-
ginning of the postintervention interval (follow-
up) (Fig. D).

A balanced randomization procedure?* ensured
that the intervention and control hospitals were
balanced with respect to the rates of prophylac-
tic use of oxytocin and episiotomy, the presence
or absence of residency programs, the country
and region where the hospital was located, and
the annual number of births at the hospital. Of
184,756 possible ways of assigning hospitals to
the intervention and control groups with accept-
able balance, one sequence was randomly selected
to determine the composition of the two groups.

To ensure that the personnel at all hospitals
had similar knowledge at baseline, we conducted
seminars before collecting baseline data to in-
form the providers about active management of
the third stage of labor, the selective use of epi-
siotomy, and use of the World Health Organiza-
tion (WHO) Reproductive Health Library?? as a
source of evidence-based interventions.

STUDY INTERVENTION
The intervention lasted for 18 months. Interven-
tion strategies were chosen for their effectiveness
in leading to a change in practice’* and were
based on behavioral-change theories.?325 Forma-
tive research with hospital administrators, birth
attendants, and patients in nonparticipating re-
gional hospitals similar to the study hospitals
facilitated adaptation of the intervention to Latin
American hospitals.?

Teams of three to six birth attendants (physi-
cians, residents, or midwives) were identified as
opinion leaders by their peers at each intervention
hospital with the use of a previously validated so-
ciometric questionnaire.2° Each team was trained
in a 5-day workshop to develop and disseminate
evidence-based guidelines on management of the
third stage of labor and the use of episiotomy.
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The workshops focused on critical evaluation of
the medical literature,?” development of clinical-
practice guidelines,?® communication skills, and
methods of conducting one-on-one academic de-
tailing visits with hospital birth attendants to
discuss their views regarding implementation of
the intervention at the hospital.?®

After returning to their respective hospitals,
the teams participated in 1-day workshops to
develop their training skills.3° The teams then
disseminated the guidelines, trained and visited
birth attendants, and developed reminders to be
placed in labor and delivery wards, inside surgi-
cal packages for birth attendants, and on clinical
records. The teams also produced monthly re-
ports on rates of use of episiotomy and prophy-
lactic oxytocin based on hospital clinical data.
Regional coordinators met monthly with each
team to assess completion of the activities. Each
intervention hospital received a computer with
intervention materials installed on it, copies of
the guidelines, the WHO Reproductive Health
Library,?? and BM] Clinical Evidence.3* Details of the
intervention are described in Table 1 of the Sup-
plementary Appendix, available with the full text
of this article at www.nejm.org.

No intervention activities were conducted in
the intervention hospitals during the follow-up
period. After the end of the postintervention pe-
riod, a closed, confidential, 2-hour meeting with
selected representatives of the intervention and
control hospitals was conducted to present the
trial results.

During the intervention period, the control
hospitals received no intervention other than
standard in-service training. During the 1-year
follow-up period, we offered the control hospi-
tals all components of the intervention except the
visits by the coordinators (see Table 1 of the
Supplementary Appendix).

MEASUREMENT OF OUTCOMES
The primary outcomes were the rates of prophy-
lactic use of oxytocin (a single 10-IU injection
during the third stage of labor) and of episiotomy
in singleton vaginal deliveries. The other compo-
nents of active management of the third stage of
labor (traction on the umbilical cord and uterine
massage) were not part of the primary outcome
because of the difficulty of objectively measuring
and verifying the performance of maneuvers in all
vaginal deliveries. The secondary outcomes were

24 Hospitals were assessed for eligibility,
and baseline data were collected for 3 mo

5 With rates of active manage-

| ment of the third stage of

labor >25% were excluded

19 Underwent randomization

10 Were assigned to the
intervention group

9 Were assigned to the
control group

At baseline
Mean hospital size
296 Vaginal deliveries in 3 mo
(range, 163-402)
28 Birth attendants (range,
13-47)
Participants
2963 Vaginal deliveries (100%
analyzed)
264 Birth attendants (95%
analyzed)

At baseline
Mean hospital size
278 Vaginal deliveries in 3 mo
(range, 198-397)
28 Birth attendants (range,
13-47)
Participants
2503 Vaginal deliveries (100%
analyzed)
226 Birth attendants (95%
analyzed)

At the end of intervention
Mean hospital size
259 Vaginal deliveries in 3 mo
(range, 165-385)
27 Birth attendants (range,
13-47)
Participants
2587 Vaginal deliveries (100%
analyzed)
295 Birth attendants (98%
analyzed)

At the end of intervention
Mean hospital size
263 Vaginal deliveries in 3 mo
(range, 179-376)
26 Birth attendants (range,
17-43)
Participants
2366 Vaginal deliveries (99%
analyzed)
237 Birth attendants (95%
analyzed)

12 Mo after the end of intervention
Mean hospital size
211 Vaginal deliveries in 3 mo
(range, 49-343)
Participants
2114 Vaginal deliveries (100%
analyzed)

12 Mo after the end of intervention
Mean hospital size
243 Vaginal deliveries in 3 mo
(range, 143-302)
Participants
2185 Vaginal deliveries (100%
analyzed)

Figure 1. Trial Design.

the rate of use of perineal suturing, the rates of
postpartum hemorrhage of 500 ml or more and
1000 ml or more, and the birth attendants’ readi-
ness to change their behavior regarding episioto-
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mies (i.e., to adopt prophylactic use of episiotomy)
and active management of the third stage of la-
bor. We also measured the prophylactic use of
other uterotonic agents, such as ergonovine and
prostaglandins.

Clinical outcomes were assessed during the
baseline and postintervention periods; only pri-
mary outcomes were assessed during the 1-year
follow-up period. Data were collected with the
use of a standard perinatal clinical record form
that had been modified to include all study clini-
cal variables. The amount of blood lost during
the third stage of labor was determined by col-
lecting blood in a transparent plastic drape de-
signed for the trial and then measuring the
amount of blood in a calibrated pitcher. Trained
in-hospital data collectors performed daily data
entry, validation, and transmission; data quality
was periodically checked against information ab-
stracted from hospital records, including infor-
mation on use of medication.

Birth attendants’ readiness to change was
measured at baseline and during the last month
of the intervention period. The birth attendants
completed anonymous, self-administered ques-
tionnaires to describe their readiness to adopt or
maintain active management of the third stage
of labor or to adopt the selective use of episiot-
omy.?? The questionnaires were collected in opaque
envelopes and placed in sealed containers at each
hospital.

STATISTICAL ANALYSIS
The sample size was based on the hospital as the
unit of analysis. On the assumption of a rate of
episiotomy of 42% at baseline, with a standard
deviation of 15%, we needed 18 hospitals (9 inter-
vention and 9 control) to identify a decrease in
the episiotomy rate from 40% to 20% (with a two-
sided test at a 0.05 significance level and 80%
power).%® That sample size would provide a power
of more than 95% to identify an increase in the
rate of oxytocin use from 10% to 50% and a power
of more than 80% to identify a reduction in the
rate of postpartum hemorrhage of at least 500 ml
from 15% to 8%. To allow for hospitals to drop
out or to be excluded before randomization, we
collected baseline data from 24 hospitals (Fig. 1).
Analyses were performed according to the
intention-to-treat principle, and no hospital was
excluded from the analysis after it was assigned
to the intervention or the control group. For vari-

ables measuring behavior (e.g., prophylactic use
of oxytocin and episiotomy and the readiness to
change behavior) and continuous variables (e.g.,
blood loss), the change in rate at outcome was
calculated as the difference between the post-
intervention and the baseline rates. First, the rate
of the event at each hospital at baseline and post-
intervention was calculated. Then the difference
in the rates between the postintervention and the
baseline periods was calculated for each hospital.
The median of these differences for the interven-
tion and control groups was determined as the
median rate change. Finally, the difference be-
tween the median rate change for each treatment
group was calculated as the intervention effect3?
and tested with the use of an exact Wilcoxon
rank test to determine the 95% confidence inter-
val.?® To assess the effect at follow-up, we used
the same statistical approach but calculated the
change in rate as the difference between the rates
at follow-up and at baseline for each hospital.

A similar strategy was used for dichotomous
clinical outcomes (e.g., postpartum hemorrhage),
but the ratio of the postintervention and baseline
rates (instead of the difference between them)
was calculated for each hospital. An exact non-
parametric confidence interval and a P value were
calculated for the ratio of the median rate ratios
in the control and the intervention groups.>?

Rate differences instead of rate ratios were
selected for behavioral outcomes, because rate
ratios were not good measures of effect size ow-
ing to the large variability at baseline; for exam-
ple, an increase in the use of a practice from 1%
to 50% would correspond to a rate ratio of 50,
whereas an increase from 5% to 50% would cor-
respond to a rate ratio of 10. However, we report-
ed the intervention effects for clinical outcomes
as ratios, because these outcomes do not usually
present such variability.

Because a restricted randomization procedure
was used, a restricted randomization test was
performed.3#35 The results were compared with
those obtained with the nonparametric strategy
programmed in Python programming language
and R statistical software.3%37

Approval for the study was obtained from
eight institutional review boards (listed in the
Appendix). Because outcome data were routinely
collected at hospitals and no personal identifiers
were transmitted, all the institutional review
boards waived the requirement for individual
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consent.® Responsible authorities from all the
hospitals provided written consent,3®3° and birth
attendants also provided written consent.

RESULTS

CHARACTERISTICS OF HOSPITALS,
BIRTH ATTENDANTS, AND MOTHERS

Of the 20 Argentinean and 4 Uruguayan hospi-
tals, 19 met the inclusion criteria (17 in Argentina
and 2 in Uruguay) (Fig. 1). Ten hospitals were
assigned to the intervention group and nine to
the control group, and all completed the trial. The
characteristics of the hospitals and delivery staff
were similar in the two groups (Table 1). Most of
the hospitals had physician residency programs
and midwives.

Baseline data were collected for 2963 vaginal
births in the intervention hospitals and 2503 in
the control hospitals. The groups were similar
with respect to maternal characteristics, rates of
prophylactic use of oxytocin and episiotomy, and
the prevalence of low-birth-weight infants (Ta-
ble 1). Baseline data were missing for less than
0.5% of births, except for data on postpartum
hemorrhage, which were missing for 1.3% of
births in intervention hospitals and 1.7% of births
in control hospitals.

The readiness-to-change survey was adminis-
tered to 593 birth attendants (304 at intervention
hospitals and 289 at control hospitals) at baseline.
The mean response rate was 89.3% in interven-
tion hospitals and 82.6% in control hospitals.
Data were missing in 3.2% of the questionnaires
from intervention hospitals and 7.1% of those
from control hospitals.

The workshop guidelines recommended active
management of the third stage of labor (prophy-
lactic use of oxytocin, traction on the umbilical
cord, and uterine massage) in all vaginal births
and selective episiotomy in spontaneous, uncom-
plicated, term vaginal births. Results of post-
training surveys showed that the opinion leaders
were nearly unanimous in support of the recom-
mendations. Compliance with the intervention
was high (see Table 2 of the Supplementary Ap-
pendix).

The coordinators verified that intervention
activities were not conducted at control hospitals
during the intervention period. The control hos-
pitals had no changes in policies regarding active
management of the third stage of labor, prophy-

lactic use of oxytocin, or episiotomy, except for
one hospital at which the authorities indepen-
dently adopted a policy of active management of
the third stage of labor during the trial. No inter-
vention activities were conducted at the interven-
tion hospitals during the 1-year follow-up period.
At each of six control hospitals, one guidelines
workshop was conducted for two or three birth
attendants selected by the department head, but
no other intervention activities were conducted
at any control hospital during this period.

OUTCOME MEASURES
During the postintervention period, data were
collected on 2587 vaginal births in the interven-
tion hospitals and 2366 in the control hospitals.
Clinical data were missing for less than 0.5% of

Table 1. Characteristics of Hospitals, Birth Attendants, and Mothers
at Baseline.*
Intervention Control
Hospitals Hospitals
Characteristic (N=10)F (N=9):
Hospitals
Country — no. (%)
Argentina 9 (90) 8 (89)
Uruguay 1(10) 1(11)
Residency program — no. (%) 8 (80) 8 (89)
Midwives on staff — no. (%) 8 (80) 6 (67)
>2000 births/yr — no. (%) 4 (40) 4 (44)
Birth attendants
Age —yr 41.1+4.0 40.2+4.1
Female sex — % 70.7+15.6 67.6+13.2
Years since graduation — no. 16.3+4.2 15.8+3.9
Position — %
Midwife 32.3+£19.8 24.3+24.1
Head obstetrician—gynecologist 6.9+4.6 6.4+4.0
Staff obstetrician—gynecologist 35.8+13.3 33.6+£9.8
Resident physician 26.5+25.4 37.7x22.1
Mothers
Prophylactic oxytocin — % 4.4+6.4 43455
Episiotomy — % 41.8+9.0 43.6+8.4
Primiparous — % 33.8+6.0 37.4+5.2
Age <20 yr — % 23.5+2.4 23.3+4.9
Infant’s birth weight <2500 g — % 6.9+1.9 8.3x1.3

* Plus—minus values are means +SD.

T There were 264 birth attendants and 2963 mothers in the intervention hospitals.
I There were 226 birth attendants and 2503 mothers in the control hospitals.
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births, except for data on postpartum hemor-
rhage, which were missing for 3.7% of births in
intervention hospitals and 1.0% of births in con-
trol hospitals.

The rate of prophylactic use of oxytocin in-
creased from 2.1% to 83.6% in the intervention
hospitals (median rate change, 77.2%) (Table 2)
and from 2.6% to 12.3% in the control hospitals
(median rate change, 9.8%). The size of the inter-
vention effect, measured as the difference be-
tween the rate changes in the intervention and
control groups, was 67.5% (95% confidence inter-
val [CI], 38.9 to 87.1; P=0.01). Nine of the 10 in-
tervention hospitals increased their rate of pro-
phylactic use of oxytocin by more than 50% (Fig.
2). Only one of the nine control hospitals had a
large change in the rate of prophylactic use of
oxytocin; this hospital had independently adopted
the use of prophylactic oxytocin. The rate of use
of other uterotonic drugs was lower than 1% in
the intervention and control groups in both data-
collection periods.

The intervention was associated with a de-
crease in the median episiotomy rate in interven-
tion hospitals from 41.1% at baseline to 29.9% at
the end of the intervention; the rate was stable
in control hospitals. The difference in rate change
was —10.9% (95% CI, -16.1 to -5.8; P<0.001).
The absolute changes in rates at each individual
hospital are shown in Figure 2. The effect on
episiotomy rates was slightly larger in primiparous
women than in multiparous women (Table 2).

The intervention was associated with a statistical-
ly significant reduction in all postpartum hemor-
rhage indicators — the rate of postpartum
hemorrhage of 500 ml or more, the rate of post-
partum hemorrhage of 1000 ml or more, and the
mean amount of postpartum blood loss (Table 3).
There was no evidence of an effect on other sec-
ondary outcome measures, although the study
was not powered to exclude potentially impor-
tant but rare clinical effects (Table 3).
Readiness to change was measured after the
end of the intervention in 617 birth attendants
(324 in the intervention hospitals and 293 in the
control hospitals); 90.5% of attendants in the in-
tervention hospitals and 82.1% of attendants in
the control hospitals responded to the question-
naire. Data were missing in 5.3% of the question-
naires from intervention hospitals and 2.1% of
those from control hospitals. The intervention
was associated with a statistically significant in-
crease in the proportion of birth attendants in
the “action” or “maintenance” stage for perform-
ing active management of the third stage of labor.
In the intervention hospitals, the median rate of
readiness to change increased from 14.4% to
55.9%, whereas the rates in the control hospitals
remained stable. The absolute difference between
the rate changes in the two groups was 38.4%
(95% CI, 19.6 to 56.9; P<0.001). The increase in
the stage of readiness to change was statistically
significant for selective episiotomy: the median
rates increased from 11.9% to 70.7% in the

Table 2. Effects of Behavioral Intervention on the Rates of Prophylactic Use of Oxytocin during the Third Stage of Labor and of Episiotomy.
Outcome Intervention Hospitals (N=10) Control Hospitals (N=9) Intervention Effect
Median Median Post-  Median Median Median Post-  Median  Absolute Difference in
Baseline Rate intervention Rate ~ Rate Baseline Rate intervention Rate  Rate Median Rate Change P
(N=2963) (N=2587)  Change*  (N=2503) (N=2366)  Change* (95% Cl) Valuei
% %
Prophylactic oxytocin 2.1 83.6 77.2 2.6 12.3 9.8 67.5 (38.9t0 87.1) 0.01
Episiotomy 411 29.9 -12.7 435 445 -19  -10.9 (-16.1t0-5.8) <0.001
Episiotomy in primi-  84.8 66.5 212 84.1 84.6 0.8  -204(-289t0-33) 0.02
parous women
Episiotomy in multi- 18.4 12.4 -6.8 16.2 19.3 -1.2 -5.7 (-15.1t0-0.8)  0.01
parous women

* The median rate change is the median of the differences between the postintervention rate and the baseline rate for each hospital. (It is not
the difference between the median postintervention and the median baseline rates.)

T The absolute difference in median rate change is the difference between the median rate change in the intervention hospitals and the medi-
an rate change in the control hospitals. Small discrepancies in the differences are due to rounding.

1 P values were calculated with the use of the exact Wilcoxon rank-sum test.
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Figure 2. Changes in the Rates of Prophylactic Use of Oxytocin and Episiotomy at Intervention and Control Hospitals
between the Postintervention and Baseline Periods and between the 1-Year Follow-up and Baseline Periods.

In Panels A and B, each symbol represents the difference between the postintervention rate and the baseline rate
for one hospital. In Panels C and D, each symbol represents the difference between the rates at the 1-year follow-up
and at baseline for one hospital. The vertical dotted lines represent the median rate differences.
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Table 3. Effect of Behavioral Intervention on Secondary Maternal and Perinatal Outcomes.

Outcome

Postpartum hemorrhage
=500 ml (%)

Postpartum hemorrhage
=1000 ml (%)

Postpartum blood loss (ml)

Perineal sutures (%)
Perineal tears (%)§

2nd degree (tears and
episiotomies)

3rd or 4th degree
Stillbirths (%)
5-min Apgar score <4 (%)
Neonatal death (%)

tensive care unit (no.)

Maternal death (no.)

Manual extraction of placenta (%)

Maternal admission to the in-

Intervention Hospitals (N=10)

Control Hospitals (N=9) Intervention Effect
Median Median Post- Median Median Post- Ratio of
Baseline intervention Median Baseline intervention Median Median Rate
Rate Rate Rate Rate Rate Rate Ratios P
(N=2963) (N=2587) Ratio*  (N=2503) (N=2366) Ratio* (95% Cl)t Values:
18.6 6.9 0.31 9.8 8.1 0.55 0.55 (0.29 to 0.91) 0.03
3.0 0.8 0.26 1.5 0.6 0.88 0.30 (0.22 to 0.84) 0.007
274.2 167.8 -121.5 211.9 215.3 0.4 -121.9 (-151.1 to -52.3) <0.001
1.0 14 1.10 0.5 0.6 0.97 1.11 (0.47 to 5.98) 0.36
54.6 48.6 0.88 55.2 55.9 0.97 0.91 (0.79 to 1.02) 0.08
442 333 0.77 453 464 0.97 0.80 (0.69t0 0.98)  0.03
0.5 0.5 1.14 0.4 0.5 1.11 1.04 (0.70 to 1.81) 0.60
0.8 0.7 1.04 0.7 0.6 0.88 1.19 (0.44 to 2.26) 0.78
1.1 1.0 0.90 1.5 0.8 0.49 1.86 (0.53 to 2.54) 0.25
13 1.1 0.61 2.0 0.9 0.55 1.09 (0.55 to 2.55) 0.78
3 3 1 3
1 1 1 1

* The median rate ratio is the median of the ratios of postintervention rate to baseline rate for each hospital. The values for postpartum blood
loss are the differences between postintervention loss and baseline loss in milliliters.

T This value is the ratio of the median rate ratio in the intervention group to that in the control group. The value for postpartum blood loss is
the difference between blood loss in the intervention group and in the control group in milliliters.

i P values were calculated with the use of the exact Wilcoxon rank-sum test.

§ Second-degree tears involve the perineal muscles; third-degree tears partially or completely disrupt the anal sphincter; and fourth-degree

tears completely disrupt the external and internal anal sphincter and epithelium.
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intervention hospitals and from 14.3% to 23.1%
in the control hospitals, which represents an ab-
solute difference of 34.5% between the rate chang-
es (95% CI, 27.2 to 58.0; P<0.001).

During the 1-year follow-up period, data on
the primary outcome were collected for 2114
vaginal births in the intervention hospitals and
2185 in the control hospitals. Data were missing
for less than 0.2% of births. The median rate of
prophylactic use of oxytocin remained high in the
intervention hospitals and low in the control hos-
pitals (73.3% and 7.1%, respectively) (Fig. 3). The
absolute difference in rate change as compared
with the baseline period was 63.9% (95% CI,
—3.8 to 80.0; P=0.08). As in the postintervention
period, 9 of the 10 intervention hospitals contin-
ued to use prophylactic oxytocin at a rate more
than 50% higher than that at baseline. Only two
control hospitals increased the rate of prophy-

lactic use of oxytocin over the rate at baseline
(Fig. 2). A similar pattern was observed in the
use of episiotomy: the median episiotomy rate at
intervention hospitals remained low and the rate
at control hospitals remained high (28.1% and
45.1%, respectively); the absolute difference in
rate change was —8.7% (95% CI, —-18.1 to —4.3;
P=0.004) (Fig. 3). The absolute rate changes for
hospitals are shown in Figure 2. The results of
the restricted randomization test were equivalent
to the results of the Wilcoxon rank test (data not
shown) for all outcomes except for prophylactic
oxytocin use at follow-up (P=0.02).

DISCUSSION

This randomized trial, conducted in Latin Amer-
ica, showed that a behavioral intervention can
change health care practice. Our multifaceted in-
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tervention increased the adoption of evidence-
based clinical-management guidelines and changed
birth attendants’ attitudes regarding active man-
agement of the third stage of labor and the use of
episiotomy. Not only did the intervention result
in an absolute increase of 68% in the prophylac-
tic use of oxytocin during the third stage of labor
and an absolute reduction of 11% in the use of
episiotomy, but also these practices remained sta-
ble at the 1-year follow-up. The intervention also
was associated with 45% and 70% relative reduc-
tions in the rates of mild and severe postpartum
hemorrhage, respectively. Our results suggest that
for every 1000 vaginal deliveries in which the in-
tervention was applied, prophylactic oxytocin would
be used in 675 more deliveries than in similar
hospitals without intervention activities, which
would prevent 100 mild and 13 severe postpartum
hemorrhages and avert 109 episiotomies, as com-
pared with routine practice in similar hospitals.

The trial has several strengths. We used a
rigorous experimental design and achieved sim-
ilar groups by using balanced randomization.
Careful monitoring of patient data resulted in
minimal missing data. The statistical inferences
are strong and were obtained with the use of
statistical methods currently recommended for
cluster-trial analysis.?> The selected intervention
strategies used the conceptual framework of dif-
fusion theory,?3?> were documented as effective
in changing behavior,** and were tailored accord-
ing to formative research.? Finally, the significant
effect on readiness to change suggests that the
intervention changed providers’ attitudes and in-
tentions instead of simply exerting an effect by a
hierarchical directive.

We did not assess the effects of controlled
traction on the umbilical cord and uterine mas-
sage (the other components of active manage-
ment of the third stage of labor) because we
could not measure these procedures reliably; how-
ever, prophylactic use of oxytocin is the only
component of active management of the third
stage of labor that is evidence-based.*® Recom-
mendations for controlled cord traction and uter-
ine massage are based on expert opinion.*

The intervention significantly increased the
prophylactic use of oxytocin during the third
stage of labor and moderately decreased the use
of episiotomy, a common practice that is associ-
ated with substantial complications. This result

A Prophylactic Oxytocin
100.0
90.0
80.0
70.0
60.0
50.0
40.04
30.0+
20.0
10.04

83.6

Median Rate (%)

123
----------------------------- 7.1

Intervention

Control

Baseline End of Intervention

12 Mo after End
of Intervention

B Episiotomy
100.0
90.0+
80.0
70.04
60.0+
50.0
40.0
30.04

Median Rate (%)

Control

20.0
10.0
0.0

Intervention

Baseline End of Intervention

12 Mo after End
of Intervention

Postintervention, and 1-Year Follow-up Periods.

Figure 3. Rates of Prophylactic Use of Oxytocin (Panel A) and Episiotomy
(Panel B) at Intervention and Control Hospitals during the Baseline,

suggests that adoption of a new practice (the
prophylactic use of oxytocin) may be easier than
elimination of a common practice (episiotomy).

For both practices, the effect sizes at follow-
up 1 year after the end of the intervention were
similar to those observed at the end of the inter-
vention, but the effect on prophylactic use of oxy-
tocin did not reach statistical significance. The
decrease in episiotomy use remained stable, a re-
sult suggesting that the observed moderate reduc-
tion may be sustainable over time.

The results also highlight the effectiveness of
active versus passive dissemination of informa-
tion in changing the behavior of birth attendants.
A recent cluster-randomized trial in Mexico and
Thailand*® found no change in the practices of
birth attendants after they were given access to
the WHO Reproductive Health Library. We agree
with the conclusion expressed by the authors
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and in the accompanying editorial that access to
knowledge alone is not sufficient to change
health providers’ behavior.1842

During the follow-up period, control hospitals
were offered the intervention (without coordi-
nated support) at the discretion of the hospital
authorities; however, most of the components
were not implemented, and the rate of prophy-
lactic use of oxytocin and the rate of episiotomy
at control hospitals remained unchanged at follow-
up. These observations suggest that implementa-
tion of a behavioral-change intervention is en-
hanced by active dissemination by means of a
program that provides coordinated support to the
hospitals.

Our findings are consistent with those of sev-
eral other trials in developed and developing
countries that have tested multifaceted interven-
tions.'»5 In the trial by Leviton et al. aiming
to increase the use of antenatal corticosteroids
in preterm labor,*® local opinion leaders, grand
rounds, chart reminders, group discussions, au-

ed program is necessary to achieve substantial
change in obstetrical practices.

The trial results are likely to be readily trans-
ferable to public hospitals in Latin America and
in the United States and other developed coun-
tries on the basis of their similarity to the results
of Leviton et al.#* Further research is needed to
assess the intervention’s cost-effectiveness and its
generalizability to other geographic areas and
cultures as well as to other types of clinical
practice. In addition, further research could de-
termine whether this intervention could be sim-
plified without decreasing its effect.
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APPENDIX

The following investigators and institutions are part of the Guidelines Trial group and participated in the study: Principal Investigators
— DP. Buekens, J.M. Belizdn; Trial-Coordinating Unit — F. Althabe (trial coordinator), E. Bergel (statistician and data coordinator), M.
Delgado (programmer), A. Ciganda (data manager), G. Sotero, G. Tomasso (intervention managers), A. Codazzi, M. Colomar (research
assistants); Intervention-Development Team — P. Buekens, J.M. Belizdn, F. Althabe, M.K. Campbell, G. Sotero, G. Tomasso, M.L.
Cafferata, E. Dugan, S. Cohen, J. Thorp; Data-Management-System Design Team — E. Bergel, M. Delgado, A. Ciganda; Statistical
Support — E. Bergel, S. Bandiwala, Q. Yao, T. Hartwell, H. Chakraborty, J. Bartz; Country Coordinating Teams: Argentina — A. Blake,
A. Karolinski, A. del Pino (country coordinators), A.M. Bonotti, A. del Pino, A. Sdnchez, M. Walker (data supervisors); Utuguay — G.
Sotero (country coordinator), A. Ciganda (data supervisor); Formative-Research Team — M. Belizdn, M.K. Campbell, A. Meier, A.
Codazzi, M. Colomar; National Institute of Child Health and Human Development and Research Triangle Institute (RTI) International
Supporting Team — L.L. Wright (director), T. Hartwell (data center principal investigator), N. Moss (program officer), L. Schwarze
(protocol manager), N. Goco, N. Kropp, K. Senauer (former protocol managers); Global Network for Women’s and Children’s Health
Research participating institutions and partners — Tulane University School of Public Health and Tropical Medicine; Institute for
Clinical Effectiveness and Health Policy (Argentina); Perinatal Research Unit (Uruguay); Latin American Center for Perinatology, Pan
American Health Organization (Uruguay) (until 2004); National Institute of Child Health and Human Development; RTI International;
Institutional Review Boards — University of North Carolina at Chapel Hill; Tulane University; RTI International; Pan American Health
Organization; School of Medicine of the University of the Republic, Uruguay; University Hospital of Montevideo, Uruguay; Argentinean
Society for Clinical Research; Centro de Estudios Médicos Norberto Quirno, Buenos Aires; Participating Hospitals and Staff: Argentina
— Hospital Dr. José Equiza: S. Lipovetsky, R. Colugnat, J. Brusca (coordinators); M. Lazo, M. Longo, P. Pacucci, M. Rodriguez (data man-
agers); M.R. Ruiz, E. Milano (collaborators); Hospital Dra. Teresa Germani: J. Ferrari (coordinator); G. Corbo Castillo, S. Martinez, S.
Romero (data managers); A. Villar, G. Corbo Castillo, S. Martinez (facilitators); Hospital General de Agudos Dr. Carlos Durand: C. Becker, J.C.
Nassif, M. Pesaresi (coordinators); M.E. Buscaglia, M.H. Avalos, M.C. Omega, A. Maffia (data managers); S. Ferraro, L. Legorburu
(collaborators); Hospital Interzonal General de Agudos Dr. Diego Paroissien: N. Lopez (coordinator); F. Caro, M.E. Gonzdlez (data managers); E.
Gambaro (collaborator); Hospital Zonal General Héroes de Malvinas: J. Ant6n (coordinator); P. Paulette, L. Cebrian (data managers); E. Dos
Santos (collaborator); Hospital Nacional Profesor Dr. A. Posadas: D. Montes Varela (coordinator); M. Trasmonte, S. Varela (data managers);
R. Dossena, L. Ribola (collaborators); Hospital Dr. Catlos Bocalandro: C. Frers Campos (coordinator); G. Finkelstein, D. Feliz (data manag-
ers); Hospital Zonal General de Agudos Magdalena V. de Martinez: G. Yunis (coordinator); M.1. Lopes, F. Rodriguez Caro, M. Antonacci (data
managers); G. Greco, D. Nowacki, M. Ferrari, C. Ocampo, K. Sternberg (facilitators); Hospital Materno Infantil: D. Ferndndez (coordi-
nator); P. Garcia (data manager); N. Castelli, C. Rubio, J. Daneri, D. Luchetta, J. De Cicco (facilitators); Instituto Maternidad Santa Rosa:
M. Le6n (coordinator); C. Haag, M. Del’Oste (data managers); M.F. Mamani, L. Sicaro, H.M. De Pasquale, C. Comparato, K.L. Rattel,
V. Nicolaci (facilitators); E. Minsk (collaborator); Hospital Zonal General de Agudos Manuel Belgrano: G. Manetti (coordinator); A. Capaldo, A.
San Martin, A. Puches (data managers); Hospital Interzonal Alejandro Korn: H.J. Barbero (coordinator); M. Petel, M. Bianco, M. Bianco (data
managers); A. Lastra, L. Renedo, S. Lofeudo (facilitators); M. Rodriguez (collaborator); Hospital Virgen del Carmen: C. Donatti (coordina-
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tor); M. Mussi, M. Porticcelli, N. Pesalacha (data managers); A. Herndndez, M. Re, K. Sgallini (facilitators); Hospital Zonal General de
Agudos Narciso Lpez: A. Cuevas (coordinator); L. D’Alessandro, M.R. Miflo, D. Giffuni (data managers); P. Sayago, M. Tuya, L.
D’Alessandro, M.R. Mifio (facilitators); J.C. Celhay (collaborator); Hospital Materno Infantil San Roque: M.L. Solari (coordinator); P. Banfi,
A. Barci, C. Aguirre (data managers); Hospital Dr. Ramdn Carrillo: S. Silka (coordinator); N. Torres, S. Beliera, S. Jimenez (data managers);
Hospital Interzonal General San Martin: E. Hurtado (coordinator); L. Cavia, S. Barila (data managers); Hospital Centenario: H. Martinez (coor-
dinator); G. Oviedo, 1. Villagra (data managers); R. Di Mondco, A. Di Marco, M. Torres, G. Laurito, C. Lépez (facilitators and collabora-
tors); Hospital Eva Perdn: D. Iglesias (coordinator); S. Contreras, R. Van Leeuwen (data managers); G. Gnagnarello, R. Mamprim Ddndrea,
P. Schlaen, E. Hails, M.A. Paccioco (facilitators); Hospital Provincial: B. Arregui (coordinator); C. Llompart, C. Torales (data managers);
Hospital Roque Saenz Pefia: M. Raffagnini (coordinator); N. Navarro, L. Aragonés (data managers); Uruguay — Hospital de Clinicas de Monte-
video: J. Arena, G. Sotero (coordinators); A. de Dios (data manager); Hospital Central de las Fuerzas Armadas de Montevideo: J. Piera (coordina-
tor); M.C. Gonzdlez (data manager); Hospital Escuela del Litoral de Paysandii: S. Pintos (coordinator); P. Gentile, G. Thevenet (data manag-
ers); Centro Hospitalario Pereira Rossell de Montevideo: A. Michell (data manager); Hospital Departamental de Salto: C. Tambucho (coordinator);
N. de los Santos, G. Rodriguez (data managers); T. Amado, A. Galluzo, C. Focault, M. Beneditto (facilitators).
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