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ABSTRACT

This study calculated the net benefit of using active management of the third stage of labour (AMTSL)
rather than expectant management of the third stage of labour (EMTSL) for mothers in Guatemala and
Zambia. Probabilities of events were derived from opinions of experts, publicly available data, and
published literature. Costs of clinical events were calculated based on national price lists, observation
of resources used in AMTSL and EMTSL, and expert estimates of resources used in managing postpar-
tum haemorrhage and its complications, including transfusion. A decision tree was used for modelling
expected costs associated with AMTSL or EMTSL. The base case analysis suggested a positive net
benefit from AMTSL, with a net cost-saving of US$ 18,000 in Guatemala (with 100 lives saved) and
USS$ 145,000 in Zambia (with 467 lives saved) for 100,000 births. Facilities have strong economic
incentives to adopt AMTSL if uterotonics are available.
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INTRODUCTION

Active management of the third stage of labour (AMT-
SL) refers to a sequence of clinical actions taken by the
skilled birth attendant to facilitate the delivery of the
placenta, by promoting uterine contraction and placen-
tal expulsion. AMTSL, an alternative to physiological,
or expectant management of the third stage of labour
(EMTSL), reduces the incidence of postpartum haemor-
rhage which is the leading cause of maternal mortality
worldwide (1,2).

Non-governmental organizations (NGOs) have
been working with ministries of Health and Education
in Guatemala and Zambia for several years on strate-
gies to improve maternal and child health. The U.S.
Agency for International Development (USAID)-fund-
ed Maternal and Neonatal Health Global Programme,
implemented by the JHPIEGO Corporation, USA, se-
lected AMTSL as a priority intervention in these two
countries. The maternal mortality ratio (MMR) report-
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ed in the most recent demographic and health survey
(DHS) conducted in Guatemala in 1999 (3) is 190 per
100,000 livebirths, or 240 when adjusted for method
of computation (4), and 153 per 100,000 livebirths in a
recent reproductive age mortality study (5). In Zambia,
the MMR is 729 per 100,000 livebirths (750 adjusted)

(6).

The promotion of AMTSL has occurred through
policy advocacy, pre-service, and continuing education
of healthcare providers. Experience has demonstrated
that skilled birth attendants can be readily taught the
techniques of AMTSL. However, to date, no cost-bene-
fit or cost-effectiveness analysis has been conducted
to indicate whether the additional costs of personnel
and material resources relating to the use of AMTSL
would be offset by costs avoided by achieving better
maternal outcomes. Averted costs result from avoid-
ing postpartum haemorrhage and, in turn, conserving
resources required for the management of postpartum
haemorrhage. An analysis was undertaken to fill this
information gap and to demonstrate the utility of the
intervention in two countries that varied greatly in their
geographic and demographic context. Evidence of the
potential cost-savings of routine AMTSL for health fa-
cilities could help foster the wide adoption of this life-
saving technique.
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MATERIALS AND METHODS
Definition of study variables

A set of three clinical interventions distinguishes AMT-
SL from expectant management. EMTSL, also known
as conservative or physiological management, involves
waiting for signs of separation of the placenta and al-
lowing the placenta to deliver spontaneously. The ear-
ly definition of AMTSL included: (a) intramuscular
administration of a prophylactic uterotonic after the de-
livery of the baby; (b) early cord-clamping and cutting;
and (c) controlled traction on the umbilical cord (7-9).
Oxytocin was the synthetic agent used in the earliest
clinical trials (10,11). Other uterotonics (ergometrine,
syntometrine, and misoprostol) (12-17) and alternative
routes of administration have recently been explored
(18-20). The practice of early cord-clamping and cut-
ting has recently been de-emphasized (21), and uterine/
fundal massage is now recommended to ensure con-
traction of the uterus after the delivery of the placenta.
These components have been delineated in the recent
policy statement of the International Confederation of
Midwives and the International Federation of Gyne-
cology and Obstetrics which recommends the practice
of AMTSL (22). These three components are clinical
events that can be objectively observed and verified.

Postpartum haemorrhage was defined for the pur-
pose of this study as loss of blood after childbirth in
excess of 500 mL (23). The definition of postpartum
haemorrhage was further restricted to haemorrhage
from uterine atony, including atony secondary to re-
tained placenta, which is the most prominent leading
cause (with estimates of 80% or greater) of this com-
plication (2). Haemorrhage from cervical or vaginal
lacerations was not addressed as this is not affected by
AMTSL. Clinical estimates of postpartum haemor-
rhage typically depend on the judgment of the practition-
er with no attempt to verify actual loss of blood through
approaches, such as collecting and measuring fluids
(24). Visual estimation of blood loss is recognized as
inaccurate, especially at the higher limits of measured
blood loss (25). Nevertheless, this is the standard and
pragmatic approach which is typically combined with
a clinical judgment about the health status of women
(26,27) in making a final assessment about further
treatment. Treatment as determined by the provider ul-
timately leads to costs that AMTSL is expected to mini-
mize.

Estimating probabilities

Reliable estimates of country-specific probabilities for
certain study-relevant variables were not readily acces-
sible. Both facility-based statistics and national vital

registration records are considered incomplete in both
the study countries. Therefore, probability estimates
used for calculations of the net benefit of AMTSL came
from several sources, including published literature,
informed clinicians, and the consensus opinion of ex-
pert panels. JHPIEGO staff selected the panel mem-
bers based on their current academic, administrative
or clinical affiliations as likely to be cognizant of con-
temporary epidemiologic or obstetrical clinical practice
issues and patterns. The panel members selected the
probabilities of specific events that, in their judgment,
best reflected the actual situation in their country.

Estimates of medical probabilities that were required
to answer the study question included the likelihood of
occurrence of postpartum haemorrhage with EMTSL,
postpartum haemorrhage with AMTSL, and mortality,
and the probability of each of the expected combina-
tions of clinical management strategies of postpartum
haemorrhage. These strategies included: (a) uterotonic
(UT) only; (b) uterotonic plus manual removal of the
placenta (MRP); (c) uterotonic plus bimanual compres-
sion of the uterus (BMC); (d) uterotonic plus MRP and
bimanual compression. The probability of transfusion
in combination with any of the management strategies
was also estimated.

Rates of maternal mortality and postpartum haemor-
rhage were obtained from publicly-available resources
(3,6,28,29). The incidence of postpartum haemor-
rhage in three randomized clinical trials that compared
AMTSL with EMTSL ranged from 5.8% to 6.8% (ac-
tive) and from 11% to 17.9% (physiologic) when post-
partum haemorrhage was defined as loss of 500 mL
blood with lower incidence when the volume of blood
loss was set at higher level (2,7-9). We used a 5% rate
of postpartum haemorrhage with AMTSL and a 10%
rate with EMTSL in this study. These figures were
selected based on the recommendation of the expert
panels. Country-specific estimates were acknowledged
by panel members to be lower-bound, conservative es-
timates of the actual rates in each country, based on in-
complete statistical data, and are, therefore, neither
precise nor reliable. If cost-savings could be demon-
strated using these lower-bound estimates, cost-savings
would be even more certain if the true differences in
the rates of postpartum haemorrhage with and without
AMSTL were within the higher ranges cited above.

The panel members provided probability estimates
for various combinations of management strategies of
postpartum haemorrhage as practised in their respec-
tive countries. As clinical management strategies for
the control of haemorrhage depend, at least in part, on
the skill of practitioner and resources at hand (30,31),
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the choice of management strategies varies. However,
the primary and most often effective clinical interven-
tion is the use of an uterotonic agent. Oxytocin is most
commonly used. Experts indicated the relative use of
oxytocin and alternative uterotonic agents. Secondary
lifesaving interventions to manage postpartum haemor-
rhage include MRP and bimanual compression of the
uterus (32). MRP and bimanual compression can be
used individually or together and are virtually al-
ways combined with the use of a uterotonic. Although
other medical and surgical interventions are available
(33-37), their use was so rare in Guatemala and Zam-
bia that they were excluded from the analysis. Experts
were also asked about the probability of transfusion.

Estimating costs

Recurrent costs addressed in these analyses included
supplies, resources, and personnel used for providing
AMTSL and EMTSL and for managing postpartum
haemorrhage. In general, cost estimates were readily
available and came from national cost lists and pur-
chasing officers. Estimates of the amounts of supplies
used came from two sources. Research personnel ob-
served the third stage of labour in both the countries to
determine the supplies used for AMTSL and EMTSL.
Experts provided estimates of supplies used during the
clinical management of postpartum haemorrhage.

The facility perspective on costs was used in the
analysis. The facility’s unit costs for materials were
determined from purchasing officers and standard
country-specific price lists. Patients had to buy their
own supplies, or the supplies were donated rather than
purchased by the facilities in some cases in both the
countries. Every attempt was made to document these
practices so that estimates of actual facility costs could
be made.

The compensation for services of doctors and
nurses and facility costs relating to care of patients
were more difficult to document. These were estimated
based on the usual staffing patterns, average rates of
compensation for several categories of care-givers, ave-
rage length of stay of the patient for uncomplicated
labour and delivery and/or the need for transfusion.

Costs of supplies and personnel for the surgical
management of postpartum haemorrhage or its com-
plications were not estimated. Based on available use
statistics and on the expressed opinions of informed ex-
perts, it was determined that these surgical modalities
were very rarely employed.

All prices were translated into US dollars using
the prevailing bank rates (August 2004). Information
obtained from the expert panel and from literature on

probabilities of events and probabilities of clinical
management strategies and information on the average
number of supplies used in directly-observed clinical
events (described below) was combined with the aver-
age cost per unit of supplies obtained from purchasing
officers and price lists. The result was the average cost
per clinical event.

The approaches used for deriving country-specific
estimates of the study variables are summarized in Ta-
ble 1. The probabilities used in the study are presented
in Table 2. Certain assumptions were made as the basis
for several analytical calculations. These assumptions
are documented in the context of discussion of rele-
vant findings.

Study design

A two-group study designed to measure the costs as-
sociated with AMTSL and EMTSL was implemented
concurrently in the two study countries. Hospital fa-
cilities in both urban and rural settings were selected to
reduce any bias that might be introduced by the relative
advantages of urban settings. These facilities were also
selected to represent various levels of emergency obs-
tetric care capacity available in the country.

AMTSL has already been demonstrated to be of
benefit, and the practice has been recommended for
adoption in both the countries (22). Therefore, neither
practitioners nor pregnant women were randomized
to an intervention group. Instead, actual clinical prac-
tices were observed and described. Women were asked
for their consent for observation and documentation
of the events of their labour, delivery, and postpartum
experiences. Verbal consent for this observation was
documented on study forms. No personal identifying
information was recorded on any study form. Provid-
ers (doctor, midwife, nurse, auxiliary nurse) were as-
sured that the choices that they made during clinical
management were not the subject of this study and that
the quality of their practice was not under review. The
ministries of health in both the countries approved the
design and implementation of the study in their respec-
tive jurisdiction.

Direct observation of births by the study consultants
and research assistants allowed for the documentation
of types, quantities, and costs of supplies used from the
time of birth through a 30-minute observation period
following the delivery of the placenta. Management
strategies of postpartum haemorrhage or interventions
that occurred following this 30-minute observation pe-
riod were not directly observed, but, rather, were es-
timated in the analysis based on the probabilities of
occurrence developed for the study. In Guatemala, 30
actively-managed and 30 expectantly-managed cases
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Table 1. Sources of data

Type of data

Data source

Method

Probability of events
Estimates of probabilities of major
perinatal outcomes (PPH,
maternal mortality)

Estimates of probabilities of use of
various options for clinical
management of PPH

Costs of events
Type and amount of supplies used
in AMTSL
Type and amount of supplies used
in EMTSL
Type and amount of supplies used
in clinical management of PPH

Cost of supplies (personnel and
materials)

Published literature
Verified by expert panel

Expert panel*
Informed clinicians
Published literature

Practising clinicians
Practising clinicians

Expert panel

Informed sources (Personnel
in charge of various units, e.g.
Human Resources, Laboratory,
Purchasing, Blood Bank)

Internet and library resources
Group interview

Group interview
Personal interview
Internet and library resources

Direct observation

Direct observation

Group interview

Personal interview
Published cost lists (e.g. purchase
orders, pharmacy price lists)

*Members of the expert panel in Zambia: 2 obstetrician/gynecologists, 3 midwives, 1 physician (other specialty),

1 administrator of a birthing facility, and 1 pharmacy representative

Members of the expert panel in Guatemala: 2 MCH training coordinators, 2 representatives from Ministry of
Health, and 5 obstetrician/gynecologists

AMTSL=Active management of the third stage of labour; EMTSL=Expectant management of the third stage of

labour; PPH=Postpartum haemorrhage

were observed in four sites during May 2004. In Zam-
bia, 23 actively-managed and 15 expectantly-managed
cases were observed across six sites from February to
April 2004.

The study sites in Guatemala included government hos-
pitals that were each capable of providing emergency
obstetric care (EOC). The hospitals were located at dis-
tances of 28-218 km from the capital Guatemala City.

Table 2. Probabilities of events
Management and complications of PPH Guatemala Zambia
Postpartum haemorrhage
With AMTSL 0.05 0.05
With EMTSL 0.10 0.10
PPH management strategies
UT only 0.81 0.39
UT and MRP 0.12 0.22
UT, MRP, and BMC 0.07 0.25
UT and BMC 0.00 0.14
All management strategies 1.00 1.00
Complications (independent probabilities)
Transfusion 0.10 0.46
Death 0.02 0.09
AMTSL=Active management of the third stage of labour; BMC=Bimanual compression;
EMTSL=Expectant management of the third stage of labour; MRP=Manual removal of the placenta;
PPH=Postpartum haemorrhage; UT=Uterotonic
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The number of births per facility ranged from 200 to
500 a month. Clinical providers of care included physi-
cians, nurses, and auxiliary nurses.

The study sites in Zambia included the University
Teaching Hospital located in the capital city (Lusaka),
three district health centres in the Lusaka community,
and two hospitals and one health centre located 150-
350 km away from Lusaka. The number of births per
facility ranged from 28 to 750 a month. Physicians
and registered or enrolled midwives were the clinical
providers of care. Each of the hospitals was capable of
providing EOC. Patients of the health centres would
be referred to these same hospitals, if in need of EOC
services.

Study instruments

A supply checklist was developed and revised through
reviews by international medical experts, several in-
country clinical observations, and interviews with key-
informants in both the countries. The final checklist
reflected the usual and customary practices in the coun-
try sites. It also reflected the availability of material re-
sources and, therefore, it contained items commonly
used as substitutes for items that were out-of-stock or
otherwise not available. The country-specific supply
checklists differed only by inclusion or exclusion of
certain supplies as appropriate for the country.

Data analysis
Cost-benefit analysis

Cost-benefit analysis was made to compare the extra
costs of administering AMTSL to a hypothetical popu-
lation of 100,000 births with expected cost-savings that
result from fewer cases of postpartum haemorrhage
and associated complications. Figure 1 reflects that the
incidence of postpartum haemorrhage depends on the
type of management of the third stage of labour. Fig-
ure 2 shows the events that occurred after postpartum
haemorrhage which contributed to the calculation of
the average cost per case of postpartum haemorrhage.
The analytical approach used in this analysis assumed
the independence of clinical events in the management
of postpartum haemorrhage. Providers may choose one
or more in various combinations. The choices for clini-
cal management of complications are not influenced by
the third stage management approach that was used.

The ‘base case’ analysis used the parameters de-
rived from the literature, expert panel, and observation.
(The actual calculations for Guatemala are provided in
the Appendix). All savings occur because of decreased
risk of postpartum haemorrhage. The costs of postpar-
tum maternal care will be lower for the AMTSL group

Fig. 1. Difference in probability of PPH
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AMTSL=Active management of the third stage of
labour; PPH=Postpartum haemorrhage

because there are fewer cases of postpartum haemor-
rhage. The net costs of AMTSL will be negative (i.e. it
will be cost-saving) if the savings are sufficiently large
to offset the costs of providing AMTSL to the popu-
lation. The results may vary between Guatemala and
Zambia because of different prices, different probabili-
ties of clinical management strategies of postpartum
haemorrhage, and different probabilities of transfusion
and death (38). While we did not assign a cost of death
from the facility perspective, the decreased number of
deaths is useful information for policy-makers.

Sensitivity analyses

Three additional sets of analyses were performed to
assess the robustness of findings using base case para-
meters. In the first and primary sensitivity analysis, we
varied the probability of different clinical management
strategies of postpartum haemorrhage. All 286 combi-
nations of probabilities of four strategies adding up to
100%, with each being a multiple of 10%, were used in
sensitivity analysis. This variation was allowed to ac-
count for the fact that a slightly different, but poten-
tially confounding, question was asked of respondents
in the two countries. Results robust to this set of analy-
ses would indicate that assumptions made about man-
agement strategies of postpartum haemorrhage are not
driving the result as long as postpartum haemorrhage is
managed the same after either AMTSL or EMTSL. Ina
second sensitivity analysis for Zambia, results were re-



AMTSL cost-savings

545

Fig. 2. Management and complications
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effectiveness of different active
management of the third stage of
labour strategies but trying to assess
the overall costs and overall number
of deaths with active management
of third stage labour with practices
as observed in this sub-tree.

We assume no change in outcomes

We assume that the probabilities of
transfusion and ultimately death are
identical under the different
treatment options.

AMTSL=Active management of the third stage of labour; BMC=Bimanual compression, MRP=Manual
removal of the placenta; PPH=Postpartum haemorrhage; TSL=Third stage of labour; UT=Uterotonic

calculated using lower rates of transfusion and death,
i.e. the mean across the two countries (39).

We kept the cost calculations completely separate
in the two countries, recognizing that, between Zam-
bia and Guatemala, the available resources, the medi-
cal practices, and both absolute and relative costs are
different. Other cost studies reported for multinational
clinical trials have combined subjects and used an ave-
rage cost basis; however, in these cases, participating
countries were much more similar on these parame-
ters.

Finally, threshold analyses were conducted for
each country. These calculations generated information
about the minimum number of percentage points that
the probability of postpartum haemorrhage would need
to decrease to achieve a positive net benefit from the
introduction of AMSTL as a clinical policy and prac-
tice.

RESULTS

Table 3 depicts the base case results for both the coun-
tries under theoretical conditions where AMSTL is or
is not used. The results for Guatemala demonstrate a

net cost-saving of US$ 18,000 and 100 maternal deaths
averted if AMTSL were used in 100,000 births. The re-
sults for Zambia demonstrate a net cost-saving of over
USS$ 145,000 and 467 maternal deaths averted when
AMTSL is practised in 100,000 births. Both the sets
of results indicate that AMTSL is cost-saving at the fa-
cility level.

The results in Guatemala were robust. The non-
negative net benefit did not depend on the proportion
of postpartum haemorrhage cases managed with each
modality. Holding the probability of postpartum haemor-
rhage fixed at 10% with expectant management, the
threshold analysis indicated that probability of postpar-
tum haemorrhage could be no higher than 6.2% (nearly
80% of the base case effect) with AMTSL to yield cost-
savings for the facility.

The findings in Zambia are similarly robust. Again,
the non-negative results were invariant to the distribu-
tion of management strategies. Re-calculation using
lower risks of transfusion and death (the two-country
average rather than Zambia’s own rate) did not change
the cost-saving result. Finally, the threshold analysis
was more favourable. AMTSL would result in cost-
savings with a probability of postpartum haemorrhage
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Table 3. Cases and costs as a function of AMTSL
Zambia Guatemala
Outcome With Without With Without
AMTSL AMTSL AMTSL AMTSL
No. of cases
No PPH 95,000 90,000 95,000 90,000
UT, no transfusion, survival 941 1,883 3,605 7,209
UT, no transfusion, death 97 194 74 147
UT, transfusion, survival 815 1,631 381 762
UT, transfusion, death 84 168 8 16
UT/MRP, no transfusion, survival 526 1,053 517 1,034
UT/MRP, no transfusion, death 54 108 11 21
UT/MRP, transfusion, survival 456 912 55 109
UT/MRP, transfusion, death 47 94 1 2
UT/MRP/BMC, no transfusion, survival 617 1,235 310 620
UT/MRP/BMC, no transfusion, death 64 127 6 13
UT/MRP/BMC, transfusion, survival 535 1,070 33 66
UT/MRP/BMC, transfusion, death 55 110 1 1
UT/BMC, no transfusion, survival 344 688 0 0
UT/BMC, no transfusion, death 35 71 0 0
UT/BMC, transfusion, survival 298 596 0 0
UT/BMC, transfusion, death 31 61 0 0
Unit cost (US$)

AMTSL 0.52* 0.56*

UT 3.89 3.86

MRP 6.57 8.75

BMC 0.24 0.22

Transfusion 69.54 97.12

Cost for all cases (US$)

Cost: third stage of labour 147,270 95,718 82,755 26,843

(without complications)
Cost: management of complications 196,767 393,535 73,953 147,906
Total cost 344,073 489,253 156,708 174,749
Maternal deaths (number) 467 933 100 200
Net cost -145,216 -18,041
Deaths averted (number) 467 100
*Added personnel costs
AMTSL~=Active management of the third stage of labour; BMC=Bimanual compression;
MRP=Manual removal of the placenta; PPH=Postpartum haemorrhage; UT=Uterotonic

among AMTSL cases as high as 8.7% (less than 40% well under the estimate of 80% of cause-specific (uter-

of the base case effect) rather than 5% used in our analy- ~ ine atony) postpartum haemorrhage. In Guatemala, the
sis. effect needs to be 80% of the base case for AMTSL to

be economically favourable, and this is the same as the
To summarize, the effectiveness of AMTSL needs  estimate of 80% cause-specific postpartum haemor-
to be at least 40% of the base case in Zambia, and thisis ~ rhage.
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DISCUSSION

The recommendation of the International Confedera-
tion of Midwives and the International Federation of
Gynecology and Obstetrics (ICM/FIGO) for AMTSL
to prevent postpartum haemorrhage is supported by
an economic analysis from the facility perspective in a
Latin American and sub-Saharan African nation. The
results are quite robust. Logic suggests that the general-
ly-recommended societal perspective would provide an
even stronger economic argument. Given that the
deaths prevented are among relatively young women,
the number of life-years saved or disability-adjusted
life years averted would be substantial. Maternal death
may also affect both quality and years of life experi-
enced by children.

This analysis was based on the best information
available consistent with the realities of the context of
the countries in which we worked. When we made as-
sumptions and analytical decisions we chose to err on
the side of less cost-savings. For example, we excluded
rarely-used surgery from our analysis, although inclu-
sion would increase the cost-savings from avoiding
surgical management of postpartum haemorrhage. We
also used a relatively low estimate of the incidence of
postpartum haemorrhage with EMTSL, although one
study demonstrated a rate as high as 17.9% (7). Greater
precision of the incidence estimate of postpartum haem-
orrhage would increase the precision of the cost-saving
results. Nevertheless, the threshold analyses demon-
strated that less than a five-percentage point decrease
in incidence of PPH with routine practice of AMTSL is
necessary to obtain positive net benefits. This finding
suggests that policy need not wait for more precise or
more valid measures of loss of blood and postpar-
tum haemorrhage.

Similarly, while more precise and valid estimates
of the probability of different management strategies
of postpartum haemorrhage would also be useful,
the sensitivity analyses demonstrate that policy need
not wait for these results either. Finally, unless there is
a substantial decrease in the probability of transfusion,
the expected costs saved from avoided postpartum
haemorrhage will continue to be larger than the costs
of providing AMTSL to a population.

Training costs were not included in the computa-
tions. The techniques of AMTSL are not necessarily
new skills for practitioners. AMSTL requires only that
clinical practitioners amend the timing of common
clinical practices, or introduce slight variations into
their manner of practice (e.g. controlled cord traction).
It was the case in the two countries in which we worked,

that AMSTL was being introduced into pre-service edu-
cation, and in-service education programming was, in
large part, being conducted by NGOs. In the case where
either or both of these assumptions is/are not valid, and
when in-service education would need to be considered
as a cost to the facility, these costs would need to be
included in the cost-benefit calculation. However, here
training expenses are not anticipated to be a major bur-
den of cost for facility.

Costs relating to the theoretical complications of
AMTSL were also not considered. Improper perform-
ance of the clinical techniques that comprise the prac-
tice of AMTSL can result in the need to implement
one or more of the strategies for the management of
postpartum haemorrhage. The meta-analyses conduct-
ed by Prendiville and Elbourne (10) acknowledge that
there is insufficient information about the incidence of
complications and side-effects of AMTSL, and no sub-
sequent studies have been reported that enlighten the
discussion. Our analysis proceeded on the assumption
that the probabilities of these events are reflected in the
estimates used in our computations which were based
on both reported literature and expert opinion.

The imprecision inherent in the methods that were
necessary to generate estimates of the probabilities
of clinical events (including various management
strategies of postpartum haemorrhage) is the primary
limitation to this study. However, various approaches
were used for generating these estimates, and sensiti-
vity analyses were used for exploring the robustness of
study results against the values of parameters and as-
sumptions. A second limitation is the fact that the study
sites were primarily in-hospital facilities. Larger facili-
ties may experience the advantage of certain economies
of scale relating to education of provider, materials, and
supplies necessary for the implementation of AMTSL.
These costs may be higher in other healthcare settings
that have greater challenges to access and supply.

Recent work shows significant within-country and
international variation in the use of AMTSL despite the
apparent economic incentives for adopting it (30,31).
This study adds to the evidence base that can be used
for supporting the implementation of AMTSL globally.
The study is particularly informative because the study
methods were designed to reflect the specific realities
and cultural context of the two countries. Evidence
alone will not, however, necessarily lead to change
(40). The adoption of AMTSL can be facilitated by
emerging technology and interest of provider (41,42).
Emerging technologies that can be used by first-line
personnel in low-resource settings (43) include single-
dose, pre-filled, oxytocin injection devices (44) and
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rectal administration of misoprostol (which is stable at
room temperature) as an alternative uterotonic agent
(45).

Finally, a recent study in Zambia included in-
terviews with 140 health professionals and administra-
tors (46). The authors, based on the strong enthu-
siasm expressed for the principles of quality assurance
in that study, recommended that such programmes
include broad communication of, and uniform adher-
ence to, common standards of clinical practice, includ-
ing AMTSL. Other studies support the cost-effective-
ness of training providers to implement new practices
(47,48).

The findings of the present study indicate that the
proven clinical benefit of AMTSL is also associated
with a distinct financial benefit to health facilities. We
believe that these findings, although drawn from very
cautious cost estimations, assumptions, and proce-
dures, offer a compelling argument in support of the
introduction of AMTSL as a clinical practice guideline,
with both client and facility benefits as an outcome.

ACKNOWLEDGEMENTS

This publication was made possible through support
provided by the Maternal and Child Health Division,
Office of Health, Infectious Diseases and Nutrition, Bu-
reau for Global Health, U.S. Agency for International
Development (USAID), under the terms of Award No.
HRN-A-00-98-00043-00 for the Maternal and Neona-
tal Health Program. The opinions expressed herein are
those of the authors and do not necessarily reflect those
of the USAID. The authors wish to acknowledge the
research and consultant staff and members of the ex-
pert panels in Guatemala and Zambia, who contributed
to this research. The authors also thank Oscar Cordon
and Rick Hughes, JHPIEGO country office directors of
Guatemala and Zambia respectively, and the JHPIEGO
MNH Program and its partners. The authors also thank
Judith Robb-McCord and Harshad Sanghvi for their
support and input throughout this project.

REFERENCES

1. Brucker M. Management of the third stage of labor:
an evidence-based approach. J Midwif Women's
Health 2001;46:381-92.

2. McCormick ML, Sanghvi HC, Kinzie B, McIntosh
N. Preventing postpartum hemorrhage in low-re-
source settings. Int J Gynaecol Obstet 2002;77:267-
75.

3. Demographic and health survey: Guatemala, 1998-

10.

11.

12.

13.

14.

1999. (www.measuredhs.com, accessed on 20 Jan-
uary 2004).

World Health Organization. Maternal mortality in
2000. Estimates developed by WHO, UNICEF
and UNFPA. Geneva: World Health Organization,
2004. 36 p.(www.who.int/reproductive-health/
MNBH/maternal mortality 2000/index.html,
accessed on 20 January 2004).

Hill K, AbouZahr C, Wardlaw T. Estimates of ma-
ternal mortality for 1995. Bull World Health Organ
2001;79:182-93.

Demographic and health survey: Zambia, 2001-
2002. (www.measuredhs.com, accessed on 20 Jan-
uary 2004).

Prendiville WJ, Harding JE, Elbourne DR, Stir-
rat GM. The Bristol third stage trial: active versus
physiological management of third stage of labour.
BMJ 1988;297:1295-300.

RogersJ, Wood J, McCandlish R, Ayers S, Truesdale
A, Elbourne D. Active versus expectant manage-
ment of third stage of labour: the Hinchingbrooke
randomized controlled trial. Lancet 1998;351:693-
9.

Kahn GQ. Controlled cord traction versus minimal
intervention techniques in delivery of the placenta:
a randomized controlled trial. Brit J Obstet Gyne-
col 1997;104:781-6.

Prendiville WJ, Elbourne D, McDonald S. Active
vs. expectant management in the third stage of la-
bor (Cochrane review). In: The Cochrane Library,
Issue 3. Oxford: Update Software, 2003.

Elbourne DR, Prendiville WJ, Carroli G, Wood J,
McDonald S. Prophylactic use of oxytocin in the
third stage of labour (Cochrane Review). In: The
Cochrane Library, Issue 3. Oxford: Update Soft-
ware, 2003.

Gulmezoglu AM, Villar J, Ngoc NT, Piaggio G,
Carroli G, Adetoro L et al. WHO multicentre ran-
domized trial of misoprostol in the management of
the third stage of labour. Lancet 2001;358:689-95.

Joy SD, Sanchez-Ramos L, Kaunitz A. Misopros-
tol use during the third stage of labor. /nt J Obstet
Gynecol 2003;82:143-52.

McDonald S, Abbott JM, Higgins SP. Prophylactic
ergometrine-oxytocin versus oxytocin for the third
stage of labour (Cochrane review). In: The Co-
chrane Library, Issue 4. Oxford: Update Software,
2004.



AMTSL cost-savings

549

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Oboro VO, Tabowei TO. A randomized controlled
trial of misoprostol versus oxytocin in the active
management of the third stage of labor. J Obstet
Gynecol 2003;23:13-6.

Sharma S, El-Refaey H. Prostaglandins in the pre-
vention and management of postpartum haemor-
rhage. Best Prac Research Clinl Obst Gynaecol
2003;7:811-23.

Villar J, Gulmezoglu AM, Hofmeyr GJ, Forna F.
Systematic review of randomized controlled trials
of misoprostol to prevent postpartum hemorrhage.
Obstet Gynecol 2002;100:1301-12.

Caliskan E, Dilbaz B, Meydanli MM, Ozturk
N, Narin MA, Haberal A. Oral misoprostol for
the third stage of labor: a randomized contolled
trial. Obtset Gynecol 2003;101(5, pt 1):921-8.

Lam H, Tang OS, Lee CP, Ho PC. A pilot-rando-
mized comparison of sublingual misoprostol with
syntometrine on the blood loss in third stage of la-
bor. Acta Obstet Gynecol Scand 2004;83:647-50.

Lokugamage AU, Sullivan KR, Niculescu I, Ti-
gere P, Onyangunga F, El Refaey H et al. A ran-
domized study comparing rectally administered
misoprostol versus syntometrine combined with an
oxytocin infusion for the cessation of primary post
partum hemorrhage. Acta Obstet Gynecol Scand
2001;80:835-9.

Mercer J. Current best evidence: a review of the
literature on umbilical cord clamping. J Midwif
Women s Health 2001;46:402-14.

Joint statement of International Confederation of
Midwives and International Federation of Gyne-
cology and Obstetrics. Management of the third
stage of labour to prevent postpartum hemor-
rhage. 2003. (http://www.figo.org/content/PDF/
PPH%20Joint%20Statement.pdf, accessed on 20
January 2004).

El-Rafaey H,Rodeck C. Post-partum hemorrhage:
definitions, medical and surgical management. A
time for change. Br Med Bull 2003;67:205-17.

Strand RT, da Silva F, Bergstrom S. Use of cholera
beds in the delivery room: a simple and appropri-
ate method for direct measurement of postpartum
bleeding. Trop Doct 2003;33:215-6.

Razvi K, Chua S, Arulkumaran S, Ratnam SS.
A comparison between visual estimation and
laboratory determination of blood loss during the

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

third stage of labor. Aust N Z J Obstet Gynaecol
1996;36:152-4.

Malhotra M, Sharma JB, Batra S, Sharma S,
Murthy NS, Arora R. Maternal and perinatal out-
come in varying degrees of anemia. /nt J Gynaecol
Obstet 2002;79:93-100.

Stoltzfus RJ, Edward-Raj A, Dreyfuss ML, Alboni-
co M, Montresor A, Dhoj Thapa M et al. Clinical
pallor is useful to detect severe anemia in popula-
tions where anemia is prevalent and severe. J Nutr
1999;129:1675-81.

Population Reference Bureau. 2002 Women of our
world: maternal deaths per 100,000 live births:
Zambia. (http:// www.worldpop.org/datafinder.
htm, accessed on 20 January 2004).

United Nations Population Fund. Country profiles
for population and reproductive health: policy deve-
lopments and indicators, 2003. Maternal mortality
statistics by region and by country: Guatemala and
Zambia. (www.unfpa.org, accessed on 20 January
2004).

Festin MR, Lumbiganon P, Tolosa JE, Finney KA,
Ba-Thiuke K, Chipato T ef al. International sur-
vey on variations in practice of the management of
the third stage of labor. Bull World Health Organ
2003;81:286-91.

Cherine M, Khalil K, Hassanein N, Sholkamy H,
Breebaart M, Elnoury A. Management of the third
stage of labor in an Egyptian teaching hospital. /n¢
J Gynaecol Obstet 2004;87:54-8.

Mousa HA, Alfirevic Z. Treatment for primary
postpartum hemorrhage (Cochrane review). In:
The Cochrane Library, Issue 3. Oxford: Update
Software, 2003.

Hebisch G, Huch A. Vaginal uterine artery liga-
tion avoids high blood loss and puerperal hyster-
ectomy in partpartum hemorrhage. Obstet Gynecol
2002;100:574-8.

Akhter S, Begum MR, Kabir Z, Rashid M, Laila
TR, Zabeen F. Use of a condom to control massive
postpartum hemorrhage. Med Gen Med 2003;5:38.

Bouwmeester FW, Jonkhoff AR, Verheijen RH, van
Geijn HP. Successful treatment of life-threatening
postpartum hemorrhage with recombinant activat-
ed factor VII. Obstet Gynecol 2003;101:1174-6.

Smith KL, Baskett TF. Uterine compression su-



550

J Health Popul Nutr Dec 2006

Fullerton JT et al.

37.

38.

39.

40.

41.

42,

tures as an alternative to hysterectomy for severe
postpartum hemorrhage. J Obstet Gynaecol CA
2003;25:197-200.

Tourné G, Collet F, Seffert P, Veyret C. Place of em-
bolization of the uterine arteries in the management
of post-partum haemorrhage: a study of 12 cases.
Eur J Obstet Gynecol Reprod Biol 2003;110:29-34.

Reyal F, Sibony O, Oury JF, Luton D, Bang J, Blot
P. Criteria for transfusion in severe postpartum he-
morrhage: analysis of practice and risk factors: Eur
J Obstet Gynecol Reprod Biol 2004;112:61-4.

Koopmanschap MA, Touw KCR, Rutten FFH.
Analysis of costs and cost-effectiveness in multina-
tional trials. Health Policy 2001;58:175-86.

Haines A, Kuruvilla S, Borchert M. Bridging the
implementation gap between knowledge and action
for health. Bull World Health Organ 2004;82:724-
31

Tsu VD, Langer A, Aldrich T. Postpartum hemor-
rhage in developing countries: is the public health
community using the right tools? Int J Gynaecol
Obstet 2004;85(Suppl 1):S42-51.

Tsu VD, Shane B. New and underutilized technolo-
gies to reduce maternal mortality: call to action
from a Bellagio workshop. Int J Gynecol Obstet
2004;85(Suppl 1):S83-93.

43.

44,

45.

46.

47.

48.

Miller S, Lester F, Hensleigh P. Prevention and
treatment of postpartum hemorrhage: new advanc-
es for low-resource settings. J Midwif Women's
Health 2004;49:283-92.

Tsu VD, Sutanto A, Vaidya K, Coffey P, Widjaya
A. Oxytocin in prefilled Uniject injection devices
for managing third-stage labor in Indonesia. Int J
Gynaecol Obstet 2003;83:103-11.

CalilJkan E, Meydanli MM, Dilbaz B, Aykan B,
Sonmezer M, Haberal A. Is rectal misoprostol re-
ally effective in the treatment of third stage of
labor? A randomized controlled trial. Am J Obstet
Gynecol 2002;187:1038-45.

Bouchet B, Francisco M, Ovretveit J. The Zambia
quality assurance program: successes and challeng-
es. Int J Quality Health Care 2002;14(Suppl 1):89-
9s.

Rizvi F, Mackey R, Barrett T, McKenna P, Geary
M. Successful reduction of massive postpartum
haemorrhage by use of guidelines and staff educa-
tion. Br J Obstet Gynecol 2004;111:495-8.

Robinson WC, Lewis GL. Cost-effectiveness analy-
sis of behaviour change interventions: a proposed
new approach and an application to Egypt. J Biosoc
Sci 2003;35:499-512.



e
w
w

o1010131N=] (] ‘deyuowaey wmredisoJ=Hdd ‘®1ua9e[d oY) JO [BAOWAI [eNURIN=d YN ‘UOIssaIdwoo [enuewig=)Ag NOqe| Jo 33e1s PIY) Y} JO JUSWIFTRURW IANIY=TS LNV
JUDAD JO SISO 10J SUONEII[dwod JO 100 + JUIAD JO SISBD 10J TS LINV JO 1S0D=1S00 [BI0],
uoneol[duwod 19d 1500 ,, SJUSAD JO “OU=]UIAD JO SISEI 10J Suonedrdwod jo 150D

TSLINY JO 9580 10d 1500 ,, SJUIAD JO "OU=JUOAD JO SISO 10J TS LIV JO 150D

(31nsar Kireyow Jo A11qeqoid) 4 (3nsar uoisnysuen Jo A111qeqold) , (Hdd uo [euonipuod juowddeuewr jo ANqeqold) s (TSLINY PIM JU2AR JO AIqRqOI]) 4 SISBI [BJO] =SS JO "ON|

€ 9[qB], WOIJ WO SISO JIuN [y

7 9Iqe], woij dwod sanifiqeqoid [y

SSL'8ET
0

S9

y91°¢

6S

6L8°C

LOT

T9TS

96

789y

L69

T91¥%€

6L1

Y8L'S

L198L

€09

0€°LETE

1s°€s

01°279°C

L¥'901

T891TS

L8°98

£V'9ST'Y

SL'069

TS9v8Ee

8€8I1

79°008°S

000

01°68

01°68

L' S6

L' S6

Sv'8

Sv'8

05°S6

05°S6

88'88

88'88

000

00°0

00°0

00°0

00°0

€L°9ST

60

TSy

€L'8

88°LTY

€9

SI'SIE

88°09

16'786°C

9T LI9'SL

001

£€8°0 €€

£€8°0 01¢

£€8°0 99

£€8°0 LIS

£€8°0 18¢

£€8°0 YL

£€8°0 S09°€

000°S
£8°0 000°S6

86

86

86

86

86

86

86

86

(U

(U

06

06

(U

(U

06

06

(U

(U

06

06

(U

(U

06

06

4!

Cl

Cl

4!

8

8

8

8

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T

000°00T
000001

SUJEap [BUIAJRW [B)O],
1800 [BJO],

Kyieyrowr

[BUISJRW PUE ‘UOISNJSUET)
ONE pue L0 PN Hdd

[eAIAINS

[BUIJRW PUE ‘UOISNJSUET)
‘ONE pue L0 PN Hdd

Aeriow [euId)ewW

pu@ ‘uorsnjsuer ou
DONE pue L0 yiM Hdd

[BAIAINS [RUID)RUL

pue ‘uorsnjsuen) ou
‘DONE pue L0 yIM Hdd

Aejiowr [euId)ew

pue ‘uoisngsuen ‘ONg
pue ‘TN LN YA Hdd

[BAIAINS [RUID)RUL

pue ‘uoisnysuen ‘ONg
pue ‘TN LN YA Hdd

A1epIoW [RUId)BW pUB

‘aorsnysuen ou ‘DING
pue ‘TdIN ‘LN YA Hdd

[EAIAINS [RUIEWI pUE

uoisnjsuen ou QNG
pue ‘TdIN LN YA Hdd

Kyieyrowr

[BUIJEW PUE ‘UOISNJSUET)
‘AN PUR L0 IS Hdd

[eAIAINS

[BUIJRW PUE ‘UOISNJSUET)
‘TN PUR L0 WIS Hdd

Aepiow [eUId)eW

pu@ ‘uorsnjsue ou
‘TN pue L0 s Hdd

[BAIAINS [BUID)RUL

pue ‘uorsnjsuen) ou
‘TN pue L0 Ym Hdd

Kyieyrowr

[BUIJRW pUE ‘UOISNJSUe)
‘AJuo LN PN Hdd

[eAIAINS

[BUIJBW pUE ‘UOISNJSUe)
“A[U0 LN PIM Hdd

Kyipeyowr

[BUIJBW PUE ‘UOISNJSUERT)
ou “AJuo 1 M Hdd

[eAIAINS

[BUISJRW pUE ‘UOISNJSUE)
ou “AJuo 11 Pim Hdd

S95€d Hdd 000°S
JO S198-qns 218 MO[Oq SMOI [
Hdd

Hdd ON

($sN) 10242
JO sased 10J
1500 [B10],

($s) a0
JO s3sed 10J
suornesrduos

J0150D)

uonedrjdwod
12d 350D

($sM) w040
JO S38BD 10§
TSLAYV
J0 150D

($sn)

TSIV Jo
aseo 1ad 350D

$3SBI JO 'ON.

(%) nsox
Ajeyouw Jo

Aiiqeqoig

(%) ynsox
uorsnjsuer)

Jo

Ayiqeqoig

(%) Hdd U0
[eUONIPUOD

Jo
A11qeqold

juowdFeuR

Sased

Jo ‘ou [ej0],

JUDAT

B[eWdleny) 10§ $)s09 Jo suonenore) xipuaddy




