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The Delphi method, developed by the RAND Corpora-
tion in 1948, is a method by which consensus is achieved
through an iterative process by a panel of experts. The
method was originally developed in defense research for
scientific and technological forecasting purposes. Essential
components of the Delphi method include anonymous
response, iteration and controlled feedback, and a statisti-
cal definition of consensus [6]. It has been used historically
in a variety of disciplines, and has been applied to a variety
of areas within the field of health and medicine [7-10].
The Delphi method is thus a widely-accepted and useful
tool for generating estimates in the absence of sufficient
evidence from experimental studies.
Previously, WHO sponsored a Delphi exercise to esti-

mate the impact of interventions on maternal and neona-
tal mortality [unpublished manuscript, WHO]. The
purpose of WHO’s previous Delphi analysis was to identify
areas of consensus and disagreement regarding the efficacy
of newborn and maternal health interventions, with the
ultimate goal of evaluating the cost-effectiveness of these
interventions [unpublished manuscript, WHO]. The esti-
mates of effectiveness along with others generated within
the CHERG framework [11] were used for the estimates of
effectiveness in LiST. Recently, WHO redefined the cate-
gories within cause-specific maternal mortality, and there-
fore the estimates of effectiveness needed to be updated to
reflect this new set of mortality causes.
In this paper, we describe the process by which these

consensus estimates were generated and discuss the key
findings of this Delphi analysis. In addition, we outline
how these results will be incorporated into the maternal
model in LiST. It is important to note that this study does
not constitute a literature review or meta-analysis, but
rather presents a series of effectiveness estimates gener-
ated through an iterative process involving a group of
experts in maternal health.

Methods
Participants
We identified 90 international experts in maternal health
and contacted them by email for participation in this



conducting a sufficient number of rounds to reach con-
sensus [12]. The purpose of the initial round was for
experts to provide their initial estimates for each of 31
intervention-cause of death pairs. The second and third
rounds were to allow the experts to revise their
responses based on group feedback. In the second
round, experts were provided with their individual
responses to round one, the median of the group
responses, and a histogram of group responses for each
question. In the third round, experts were provided with
individual responses, medians, and histograms for round
two; if desired, experts could also refer to the responses
from round one. We hoped that by providing the full
range of responses in a histogram instead of just provid-
ing feedback in the form of a mean or median value, we



IQRs for all intervention-cause of death pairs diminished
from round to round. The IQRs in round one ranged
from five to 63.75, with a median IQR of 36.25 [IQR:
25, 43.75]. The IQRs in round two ranged from five to
41.25, with a median of 20 [IQR: 14.25, 26.25]. In round
three, the median IQR of all the pairs was 15 [IQR: 10,
20], ranging from 3.75 to 30.

Effectiveness values by round and final effectiveness
values
The effectiveness estimates and IQRs for the final round
are presented in Table 2. Many interventions had high
estimated effectiveness, with 18 out of 31 intervention–
cause of death pairs having 70% estimated effectiveness
or higher. Interventions to prevent maternal deaths due
to hypertensive disorders of pregnancy (HDPs) had
effectiveness estimates of 50% or less, except for inter-
ventions that included MgSO4 (anti-convulsants: 60%
effectiveness, Basic Emergency Obstetric Care [BEmOC]:
60% effectiveness, Comprehensive Emergency Obstetric
Care [CEmOC]: 85% effectiveness). Safe abortion services
and post-abortion care were both estimated to be highly
effective against deaths due to abortion (95% and 80%
effectiveness, respectively), and ectopic pregnancy case
management had a comparably high estimated effective-
ness against ectopic pregnancy deaths (90% effective-
ness). Parenteral antibiotics and packages that include
them (BEmOC, CEmOC) were more effective than clean
delivery practices or blood transfusion against deaths due

to pregnancy-related sepsis according to our estimates
(see Table 2).
CEmOC was estimated to be highly effective against

deaths due to antepartum hemorrhage (APH) (90%
effectiveness) as compared to BEmOC (40% effective-
ness). Caesarean section and CEmOC had the highest
estimated effectiveness against obstructed labor deaths
(effectiveness 90% and 95%, respectively), and packages
of interventions such as active management of the third
stage of labor (AMTSL) (70% effectiveness), BEmOC
(75%), and CEmOC (90%) were highly effective against
deaths due to postpartum hemorrhage (PPH). Finally,
intermittent preventive treatment in pregnancy (IPTp)/
insecticide-treated nets (ITNs) and malaria case man-
agement had moderately high effectiveness estimates
against malaria-specific maternal deaths (72.5% and
80%, respectively), and adult antiretrovirals (ARVs) had
an effectiveness estimate of 70% against maternal deaths
due to HIV. Interestingly, CEmOC not only had high
estimated effectiveness against five causes of maternal
death (pre-eclampsia/eclampsia, pregnancy-related sep-
sis, APH, obstructed labor, and PPH), but the uncer-
tainty for the effectiveness of CEmOC against these
causes of death was also low, with IQRs of 10 or nar-



interventions to prevent maternal death. Even interven-
tions such as MgSO4, which can be delivered at small
community health centers as opposed to hospitals, are
estimated to be very effective against maternal death
due to a variety of causes. These results suggest that the
next step in combating maternal mortality may be to
develop better ways to deliver these interventions
to communities that are the most in need, as opposed to
developing and testing new interventions. With regard to
group agreement, the IQRs for nearly all intervention-
cause of death pairs decreased across rounds, indicating
consistent movement toward consensus. By the final
round, a total of four intervention-cause of death pairs
had an IQR of effectiveness estimates greater than 20
percentage points, although none of these had an IQR
greater than 30 percentage points. Two of these pairs
were related to HDPs and are discussed later. One of
these pairs asked for the effectiveness of clean delivery
practices on maternal deaths due to pregnancy-related
sepsis. As clean delivery practices are an intervention
more often associated with newborn health, experts may



maternal and neonatal mortality [unpublished manu-
script, WHO]. While several factors limit our ability to
directly compare these two analyses, the results of these
two Delphi processes are overall consistent and confir-
matory (see Table 4). For example, in our Delphi, the
estimated effectiveness of safe abortion services on
maternal death due to induced abortion was 95%, while
the efficacy estimate of a similar intervention in the
WHO Delphi (“management of abortion complications
to protect mothers with complications of abortion”) on
complications of abortion was 90%. Any discrepancies
found between our estimates and those of the WHO
Delphi can be explained by differences in the definitions
and delimitations of interventions and causes of death.
In our Delphi process, for example, the estimated effec-
tiveness of clean delivery practices on pregnancy-related



Furthermore, the fact that we were able to identify these
inconsistencies shows a benefit to our approach in that
had we only asked about packages as a whole, these dif-
ferences would not have been identifiable. In order to
handle these inconsistencies in the model, we will use the
higher effectiveness value of the individual component to
represent both the effectiveness of that component and
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