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Maternal and perinatal mor-
tality reduction has remained a
priority on the international
health agenda for nearly 2
decades. During this time,
strategies for achieving these
goals have shifted in emphasis
from prevention of pregnan-
cies to provision of care. Ro-
bust evidence is limited, par-
ticularly regarding what works
best in delivering care in spe-
cific health system settings
and at the population level. 

We describe the limited evi-
dence base using a framework
that highlights the conse-
quences of the major gaps in
measurement, evidence, and
action, and we discuss existing
opportunities for bridging
these gaps at the policy level.
Capitalizing on current global
policy interests and generating
demand-driven evidence is
a priority for enabling docu-
mentation of progress toward
reaching the United Nations
Millennium Development Goals
for 2015. (Am J Public Health.
2007;97:978–983. doi:10.2105/
AJPH.2005.073692)

SINCE THE LAUNCH OF THE
international Safe Motherhood
Initiative in 1987,1 widely en-
dorsed initiatives such as the
1994 International Conference

for Population and Develop-
ment and the 1997 Safe Moth-
erhood Technical Consultation2

have emphasized the need for
an increased focus on reduc-
tions in maternal mortality.
Although the priority health
outcomes have essentially re-
mained the same—less maternal
and perinatal mortality—the
intervention strategies have
shifted in emphasis over time,
from prevention of pregnancies
to traditional birth attendant
training on safe delivery care or
provision of emergency obstet-
ric care in hospitals.3,4 

The reasons for such shifts are
varied; they include the chang-
ing agendas of international or-
ganizations, a degree of disillu-
sionment regarding progress,
and intensified competition for
scarce health resources. As of
yet, what has not been available
to inform these shifts is what
works best for a particular
health system at the population
level. This lack of knowledge is a
reflection of 3 significant, inter-
related gaps—in measurement,
evidence, and action.

Twenty years would seem like
a sufficient time for these gaps to
be narrowed and health burdens
to be reduced. The reality is that

the gaps still limit both our ex-
pectation and demonstration of
progress. The United Nations
Millennium Development Goals
(MDGs), which aim to reduce
global poverty and, in particular,
seek a three quarter reduction in
maternal mortality by 2015,
have now brought a new time-
line into focus.2 What, then, are
the prospects for narrowing the
gaps during the next decade?

THE MEASUREMENT GAP 

—A goal which cannot be monitored

cannot be met or missed.

Johansson and Stewart 5(p2)

The data currently available
on the magnitude, trends, and
differentials for maternal and
perinatal mortality and morbidity
are woefully inadequate in those
countries where the need for
data is greatest. This data defi-
ciency is not just a consequence
of underdevelopment; it is also a
contributory factor.6 There are
many historical examples of how
demonstrating improvements in
public health can have the power
to enhance the supply of and de-
mand for health services. Indeed,
it has been argued that providing
access to reliable information is

the single most cost-effective
achievable strategy for sustain-
able improvements in health
care.7 To date, only a few devel-
oping countries—Sri Lanka,
Thailand, and Honduras, for
example—have shown progress in
reducing maternal mortality na-
tionally.8,9 The reductions have
been dramatic in some cases—for
example, maternal mortality in
Sri Lanka dropped 80% over a
20-year period.8 One reason for
the success of these countries
may have been that they had sta-
tistics to parade before policy de-
cisionmakers and the public to
break the vicious cycle10 of poor
data, thus low priority, thus lim-
ited resources, and so poor data.

Why are the data still so inad-
equate and why does it matter?
These 2 crucial questions are
part of the vicious cycle but also
part of the solution. Much has
been written on the inadequa-
cies,11,12 with weak routine infor-
mation systems often unfairly
blamed. This analysis of the
problem has led to a lack of data
on maternal and perinatal out-
comes being considered normal.
Continuing to work with dubious
data is necessary to avoid a total
stalling of commitment.13 It
should be accompanied by
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taking on the grand challenge of
making the deaths and disabili-
ties of women and their babies
lead to ethical, political, and
numerical improvements.14 Cur-
rently, there are still arguments
that the magnitude of these
deaths and disabilities is un-
acceptably high—which is un-
doubtedly true, but how high
and for whom? If we do not
know the level of the current
burden of maternal and peri-
natal conditions, how can we
know whether progress has
been made and what made the
difference?

Many district health directors
in the poorest countries still have
no reliable recent information on
the number of maternal deaths,
stillbirths, or early neonatal
deaths in heath institutions, let
alone those occurring silently
and tragically at home or when
mothers are on their way to seek
help. Few ministers of health in
these countries can confidently
state their national maternal
mortality ratios or perinatal mor-
tality rates. In Burkina Faso, for
example, crude modeled esti-
mates suggest that the number of
maternal deaths per 100000
live births could be 630 or it
could be almost 3 times this fig-
ure.15 Major international initia-
tives such as the Global Burden
of Disease (a part of the World
Bank’s Disease Control Priorities
Project) do not include stillbirths,
and only deaths and disabilities
attributed to direct obstetric com-
plications are captured in the ma-
ternal category.16 Maternal mor-
tality is 1 of 3 MDGs that cannot
be monitored directly, the others
being poverty and HIV/AIDS.5

The omission from the Global
Burden of Disease initiative of
countries lacking data also re-
moves those facing the greatest
challenges, potentially giving an
inflated impression of the propor-
tion progressing toward the 2015
targets.

The measurement gap is
therefore the difference between
measurements that are sufficient
for advocacy purposes (i.e., ade-
quate and accurate data) and
measurements that can inform
actions (i.e., data that can help
us to monitor trends). But there
are now heightened opportuni-
ties for bridging this gap by
building upon what may be
called “heads of steam” to create
momentum. These are highly
topical and often sensitive issues
currently at the forefront of the
attention of national and inter-
national players.

The Gender Disparity 
The invisibility of maternal

death and disability is not just a
matter of failing health informa-
tion systems. It is also a symptom
of constraining social environ-
ments in which the rights to life,
health, and reproductive auton-
omy are far from reality for most
girls and women.17 The compara-
tive lack of gender-disaggregated
data—not just in the health sector
but also in employment, educa-
tion, and wealth indicators, for
example—continues to disguise
profound gender imbalances.18

Recognition of the importance of
prioritizing gender issues is in-
creasing, however, and the 10th
International Conference for Pop-
ulation and Development in
2004 reinforced key messages

on women’s empowerment and
equality as global goals. 

There are also a growing num-
ber of countries in which govern-
ments have been encouraged to
address preventable causes of ma-
ternal death that violate women’s
rights to life and health.19 The
head of steam behind this rights-
based approach can provide the
momentum needed for generating
and meeting heightened demands
for data to show the extent and
nature of discrimination, including
disproportionate burdens on par-
ticular socioeconomic groups or
regions. One example is Brazil,
where there are well-documented
inequalities between geographical
regions and significant gender
discrimination.20

The Poor–Rich Disparity 
Equity in health and reduction

of poverty are not new objectives,
but they are currently dominant
among the international rhetoric
of development.5,6,21 The millen-
nium declaration has given added
impetus to defining, measuring,
and taking action against poverty.
A variety of indicators try to cap-
ture the so-called poor–rich gap,
both within and across countries.
For women’s health, most mark-
ers reflect health service utiliza-
tion rather than health outcomes.
In a recent analysis of 52 devel-
oping countries, for example,
there was an average of 4 times
the difference in the use of pro-
fessional assistance during birth
between the poorest and richest
quintiles of society.21

Monitoring poverty-reduction
strategies only in terms of cover-
age statistics does not, however,
provide proof of equitable health

gain or indeed equitable sur-
vival.22 Increased use of health
care by the poorest women is a
necessary but insufficient condi-
tion for the reduction of mater-
nal and perinatal mortality at the
population level, particularly if
the quality of care is not also en-
sured. Maternal death and dis-
ability is widely regarded as a
sensitive barometer of the func-
tioning of the entire health sys-
tem,6,23–25 and tracking poverty
differentials in these outcomes
can thus also highlight market
and government failures in the
system. The head of steam cur-
rently behind poverty-relevant in-
dicators, therefore, provides an
opportunity to rally concerted
popular and political support for
better data on maternal and peri-
natal conditions.

The Tools-and-Technology
Disparity

The need for generating reli-
able information on health out-
comes is not unique to safe
motherhood, but is part of a
“gathering storm” of demands
from monitoring initiatives, such
as the MDGs and Poverty Reduc-
tion Strategy Papers that threat-
ens to disrupt local health infor-
mation systems by placing
different priorities in competition
with each other.26 The storm
could, however, be harnessed to
reform and strengthen these sys-
tems, particularly if competition
between special programs is
managed and transformed into
collaboration. This would require
effective mechanisms for sharing
lessons—such as the Health Met-
rics Network, which aims to im-
prove country health information
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systems27—as well as for placing
a premium on methods and tools
of wider relevance and applica-
tion than on single, vertical initia-
tives. The measurement needed
for maternal and perinatal out-
comes could act as an entry
point for systems-wide improve-
ments in the quality and quantity
of health information, both insti-
tutional and population based. 

Aside from the need for a
larger array of validated instru-
ments and mechanisms for iden-
tifying adverse maternal and
perinatal events, there is also a
need to bridge the digital- and
paper-based technology divide.
In 2000, a lack of paper for es-
sential tasks such as printing
health records or plotting utiliza-
tion figures was standard in
many poor countries where the
printed word is still preferred by
health professionals.28 This is
despite the fact that 10 years
earlier it seemed the world was
entering the information age
and technology would help
overcome major barriers in the
capture, management, and dis-
semination of reliable, relevant
health information.29 The head
of steam created by the ongoing
global review of access to health
information in developing coun-
tries30 should be a stimulus to
developing, testing, and sharing
measurement tools and tech-
nologies as global public goods.
Research will play a crucial role
in helping to narrow the so-
called 10/90 gap—the term for
the fact that only 10% of global
expenditure on health research
and development is allocated to
the poorest 90% of the world’s
population.29

Bridging the Measurement Gap
The measurement gap can be

bridged by using the gender dis-
parity, poor–rich disparity, and
tools-and-technology disparity to
yield benefits beyond safe moth-
erhood. Enhanced tools for mon-
itoring differentials in the im-
provement of maternal care
(MDG 5), for example, would
also aid in tracking progress in
poverty reduction (MDG 1) and
gender-disparity reduction
(MDG 3). Improvements in
generic methods, information
systems, and technologies to
measure mortality would help
with reducing child mortality
(MDG 4), combating diseases
(MDG 5 and MDG 6). Given
that in 2004 neonatal deaths
represented an estimated 36%
of all deaths in children younger
than 5 years old,31 it is crucial to
be able to monitor these events,
many of which are associated
with maternal complications.

Measurement, however, is not
an end in itself but rather a
means for informing decisions to
achieve a higher-level objective—
the reduction of maternal and
perinatal mortality and morbid-
ity. The tools and mechanisms
currently available are inade-
quate for generating timely, rele-
vant, and appropriate informa-
tion on these outcomes and thus
for monitoring and attributing
progress. Consequently, precious
human and financial resources
are being allocated to major safe
motherhood interventions whose
effectiveness in improving mater-
nal and perinatal conditions at
the population level is unproven.
As the competition for these
limited resources continues to

intensify, decisionmakers will
need to answer some hard ques-
tions about the value of invest-
ment posed by political powers
and by civil society.

THE RELEVANT EVIDENCE
GAP

—We have evidence on how to reduce

deaths and improve health.32(p1)

Evidence is currently a much
used and abused term in interna-
tional public health. After being
imported from the original do-
main of medicine into health pol-
icy and programs, the term has
become ambiguous. In the con-
text of safe motherhood, this am-
biguity has led to more ambigu-
ity about claims of “knowing
what works.”33,34 Regarding the
core components of the discrep-
ancies or gaps in our understand-
ing of safe motherhood, 3 impor-
tant clarifications are needed: the
certainty or quality of the “know-
ing” (advice vs evidence), the
level of the “what” (the interven-
tion), and the generalizability of
the “works” (how evidence can
be applied and reapplied in dif-
ferent contexts and large-scale
programs). 

The “Level-of-Intervention”
Discrepancy

The underlying causes of ma-
ternal and perinatal death and
disability are multiple, complex,
and closely intertwined. The final
medical causes, however, are dis-
tinct entities and are mostly
amenable to specific clinical in-
terventions for preventing death.
At this latter level, the focus is on
the individual woman or baby, or

both, and avoidance of death im-
plies a secondary prevention
model and thus an emphasis on
emergency obstetric care. There
is a huge knowledge base on
best clinical practice, much of it
derived from decades of accumu-
lated conventional wisdom and
increasingly proven by robust re-
search using gold standard meth-
ods such as randomized con-
trolled trials. 

Naturally, there is still room
for the improvement of specific
technologies,35 but it is also rea-
sonable to claim that “we know
what works” at the patient level
and for many conditions. Proof
of a single intervention’s effi-
cacy or effectiveness at prevent-
ing individual-level death or dis-
ability, however, is not proof of
benefit for an entire population,
because interventions still need
to be supplied through a func-
tioning health system and on a
scale that meets demand. These
systems comprise many other
interventions—of known or un-
known benefit—and operate in
the real world in which there
are a host of other influences on
the death, disability, and health
of mothers and babies.

At the population level, it is
therefore less helpful to discuss
single interventions—there are no
“magic bullets” or quick fixes.36

Rather, the debate needs to en-
compass whole composites of
interventions—here called inter-
vention strategies—that imply
not only content (the compo-
nents) and implementation (the
delivery of components) but also
context—the settings in which
strategies become implemented
as programs. Categorizing or
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typifying intervention strategies
highlights differences in emphasis
in what might be called the un-
derlying model of intent or be-
lief. At the extreme ends, for ex-
ample, are the strategies based
on a philosophy or belief that
emphasizes secondary preven-
tion (emergency obstetric care)
versus those prioritizing primary
prevention (family planning). In
practice, many developing coun-
tries have multiple and overlap-
ping programs being imple-
mented. Differentiating them on
the basis of underlying models
enables major units of resource
expenditure to be isolated and
valid questions to be answered
on the cost-effectiveness at the
population level.

The Advice-Versus-Evidence
Discrepancy

Acknowledging the difference
between knowing what works for
individual case management ver-
sus entire societies requires polit-
ical champions, at the national
and international levels, who can
turn to advantage the inevitable
uncertainties in programming pri-
orities that this acknowledgment
will generate. These uncertainties
can create a head of steam for
robust evaluation and so help
bridge the gap in safe mother-
hood between opinion and evi-
dence.11 There are areas of clini-
cal practice whose efficacy,
effectiveness, and sometimes
cost-effectiveness have been rig-
orously assessed. Most of these
areas were selected for assess-
ment on the basis of expected
health gain or cost minimization.
Conversely, there is a notable
dearth of robust evaluations of

major health polices or programs
in safe motherhood, even though
one might expect improvements
in health or resource use from
such evaluations. 

Why is this? A multitude of ex-
planations could be given; for ex-
ample, the argument that scarce
resources should be used for im-
plementation rather than evalua-
tion. Another set of reasons re-
lates to the challenges regarding
measurement that evaluations of
intervention strategies present.37

These challenges are undoubt-
edly significant and fall within the
domain of scientific research,
which must drive the search for
solutions. Not only are realistic
and appropriate measurement
tools needed to track changes in
key health outcome and process
indicators, but also innovative
thinking is needed to grapple
with the complexities of content,
implementation, and context that
are characteristic of intervention
strategies. Measurement and evi-
dence gaps need to be addressed
together. These major evaluations
require the capture and manage-
ment of a wide range of types of
information, both primary (new)
and secondary (existing), which
can be assessed from a variety
of perspectives, including the
use of conventional grades of
evidence related to, for example,
randomized trials or observa-
tional studies. 

Modeling techniques can be
used on secondary data to predict
potentially cost-effective interven-
tion strategies,16 and opportunities
to test these techniques may arise
where enhancements to ongoing
programs are possible. Techno-
logical innovation is needed in

knowledge management, both on
the input side and on the user in-
terface, and this innovation can
have major spin-offs into other
health service areas in which,
ironically, information dearth is
replaced by information over-
load.26 The units of evidence
need to be pieced together to
create a coherent story of the
cost-effectiveness of alternative
intervention strategies in reducing
maternal and perinatal death and
disability and of the pathways or
mechanisms by which these bene-
fits are achieved. The novel con-
cept of causal networks, which
are complex explanatory models
of cause and effect,37 holds prom-
ise as a “story-telling device” and
has particular relevance to the
generalizability of findings
through control for key contextual
factors. Moreover, when funda-
mental questions regarding which
intervention strategies achieve
greatest health gain are investi-
gated, a causal network approach
would require that a host of addi-
tional subquestions be answered
along the causal pathway, through
primary or secondary research,
thereby increasing the overall evi-
dence base for safe motherhood.
The continuous process of im-
proving the quality and scope of
evidence must, of course, happen
alongside promoting use of the
“best” evidence available at the
time to inform policy and pro-
gram decisionmaking.

The Going-to-Scale
Discrepancy

There is much current debate
about identifying and reducing
crucial bottlenecks in the
scaling-up of health services,

particularly in resource-poor
countries. The nature of these
bottlenecks varies, and thus
there is concern about applying
lessons learned in 1 country to
another country or applying les-
sons learned in pilot or demon-
stration projects to another situa-
tion. In safe motherhood, there
is a presumption that increased
investments of human and finan-
cial resources should be chan-
neled to doing more of the same
but on a bigger scale. Increasing
the dimension or coverage of
care, however, can adversely af-
fect the supply side of the health
system, such as, quality assur-
ance and the role of the private
sector. Alternative service
arrangements are relevant to
different points in the continuum
of care, from home-based self-
care to emergency clinical care,
and these will have different im-
plications for scaling-up health
services. Enhancing supply
arrangements may, however,
upset the equilibrium between
supply and demand in the health
system.38

There is limited evidence on
which intervention strategies ef-
fectively correct the underutiliza-
tion of health care,17 but there is
a strong sense that effectiveness
will be context specific, particu-
larly in the case of social or com-
munity mobilization initiatives. If
this assumption is true, generaliz-
ability between countries and
from specific evaluations is de-
pendent on the availability and
use of sensitive tools to describe
the context or setting. Evalua-
tions to identify cost-effective in-
tervention strategies, whether
comparing differences in scale
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alone or also in content, are thus
needed. These contextual factors
are also crucial to other bases on
which to judge what works at a
population level—namely, equity
and sustainability.

THE ACTION GAP

—The “know–do” gap is at least as

great in developing as in developed

countries.

Godlee et al . 29(p298)

There is a large and growing
literature indicating that generat-
ing evidence on “what works
best” does not guarantee its
use.39,40 There are 2 interrelated
aspects to this “know–do
gap”41—accepting or taking up
the knowledge and putting it
into action. Developing the tools
necessary to create knowledge
or evidence does not ensure its
application. Behavior change
among the intended beneficiar-
ies of evidence and tools is
poorly understood in general
and certainly no clearer in the
area of safe motherhood.42

Bridging the measurement and
evidence gap is thus a necessary
but insufficient condition for re-
ducing maternal and perinatal
mortality and disability. Rapid
action based on evidence also is
required.

A relevant lesson that has both
historical and contemporary res-
onance is the importance of cre-
ating demand. The recent work
of Godlee et al.29 on health
information systems has many
parallels here; they noted the
continuing tendency to supply in-
formation to potential users
rather than responding to and

strengthening the demand of the
information needs of those users.
In safe motherhood, there is now
a critical mass of demand for evi-
dence and thus tools, not the
least of which is the desire to
achieve the MDGs as well as the
implementation of Poverty Re-
duction Strategy Papers. At a
country level, this desire necessi-
tates a particular type of listening
partnership that identifies, fos-
ters, and delivers on the demand
for evidence by decisionmakers. 

To strengthen the demand for
evidence on the cost-effectiveness
of safe motherhood intervention
strategies, the capability of both
institutions and of decision-
makers within countries must be
increased. Explicitly fostering
this demand fundamentally
involves understanding and ac-
knowledging the priority ques-
tions as identified by decision-
makers in the context of their
own settings. Satisfying these de-
mands will require research
methods and partnerships that
draw upon collaborative net-
works and dissemination tech-
nologies that encourage demand
rather than supply. Researchers
must therefore be responsive to
the ultimate users of research
products, seeking their perspec-
tives on tools and evidence from
the outset and identifying early
applications to policy and prac-
tice. For example, methods de-
veloped to describe the health
systems context of safe mother-
hood programs clearly have
broader relevance to the health
sector as a whole, and the archi-
tects can facilitate wider demand
by partnering with international
agencies, such as the World

Health Organization, that have
broader mandates.

The researcher–user interface
is crucial not only in regard to
the demand for or acceptance of
evidence but also for taking ac-
tion for safe motherhood at a
variety of levels.37,39,40,43 This
fact highlights the importance of
having a broad constituency of
partners, of using interdiscipli-
nary approaches, of positioning
research in a broad international
context, and of grounding the
lessons in practical program im-
plementation. Developing meth-
ods and using them to evaluate
the cost-effectiveness of specific
intervention strategies may be
described simply as an “along-
side initiative,” but the politics of
such partnerships are far from
simple, and time is needed to
build mutual confidence and
understanding. Generating
and sharing demand-driven
evidence and ensuring its use
cannot be achieved overnight,
but there are now brighter
prospects for minding the gaps
in safe motherhood.
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