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Abstract

Background: While there is widespread acknowledgment of the need for improved quality and quantity of
information on births and deaths, there has been less movement towards systematically capturing and reviewing
the causes and avoidable factors linked to deaths, in order to affect change. This is particularly true for stillbirths
and neonatal deaths which can fall between different health care providers and departments. Maternal and
perinatal mortality audit applies to two of the five objectives in the Every Newborn Action Plan but data on
successful approaches to overcome bottlenecks to scaling up audit are lacking.

Methods: We reviewed the current evidence for facility-based perinatal mortality audit with a focus on low- and
middle-income countries and assessed the status of mortality audit policy and implementation. Based on
challenges identified in the literature, key challenges to completing the audit cycle and affecting change were
identified across the WHO health system building blocks, along with solutions, in order to inform the process of
scaling up this strategy with attention to quality.

Results: Maternal death surveillance and review is moving rapidly with many countries enacting and
implementing policies and with accountability beyond the single facility conducting the audits. While 51 priority
countries report having a policy on maternal death notification in 2014, only 17 countries have a policy for
reporting and reviewing stillbirths and neonatal deaths. The existing evidence demonstrates the potential for audit
to improve birth outcomes, only if the audit cycle is completed. The primary challenges within the health system
building blocks are in the area of leadership and health information. Examples of successful implementation exist
from high income countries and select low- and middle-income countries provide valuable learning, especially on
the need for leadership for effective audit systems and on the development and the use of clear guidelines and
protocols in order to ensure that the audit cycle is completed.

Conclusions: Health workers have the power to change health care routines in daily practice, but this must be
accompanied by concrete inputs at every level of the health system. The system requires data systems including
consistent cause of death classification and use of best practice guidelines to monitor performance, as well as
leaders to champion the process, especially to ensure a no-blame environment, and to access change agents at
other levels to address larger, systemic challenges.
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Background

Access to reliable data detailing the numbers and causes
of death within Civil Registration and Vital Statistics
(CRVS) and beyond is essential for programme planning
and monitoring. Surveillance and response for maternal
deaths is becoming an increasingly popular strategy in
high and low-income settings to collect accurate infor-
mation linked to routine health systems on how many
women died, where they died, why they died, and what
could have been done differently in order to prevent
future similar deaths. The process promotes routine
identification and timely notification of deaths and is a
continuous action cycle linking quality improvement
from local to national level [1]. Audit and feedback
shows a greater impact on health care practices and out-
comes than other quality improvement strategies, parti-
cularly in settings where there is greater opportunity for
improvement, and when the audit process includes an
action plan and clear targets [2].

Mortality audit for maternal deaths, which focuses pri-
marily on using data and peer review to improve quality
of care, has a long history [3]. This has recently been
expanded in some settings to include maternal death sur-
veillance, which has the additional elements of systematic
collection and analysis of every death at all levels of the
health system [1]. Both include widespread acknowledg-
ment of the need for better information on births and
deaths and the need to interpret and act on that informa-
tion. Despite the fact that women and their babies share
the same period of highest risk, often with the same
health workers present, there has been less movement
towards capturing similar information for perinatal
deaths. Each year, half of the world’s babies do not
receive a birth certificate; most neonatal deaths and
almost all stillbirths have no death certificate, let alone
information on the causes and avoidable factors sur-
rounding these deaths [4].

Based on the description of Dunn and Mcllwaine [5]
and Crombie [6], we define perinatal outcome audit as
the process of capturing information on the number and
causes of all stillbirths and neonatal deaths, or near-
misses where applicable, with an aim towards identifying
specific cases for systematic, critical analysis of the qual-
ity of perinatal care received in a no-blame, interdisci-
plinary setting in order to improve the care provided to
all mothers and babies. Mortality audit can have multiple
entry points into the health system, ranging from a single
hospital to a nationally-mandated programme covering
community and facility level (Figure 1). Maternal and
perinatal mortality audit is covered under two of the five
objectives in the Every Newborn Action Plan: to address
quality of care at birth and to generate data for decision
making and action [7]. This is the ninth paper in the
Every Woman, Every Newborn series on quality of care
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across the continuum of care. Other interventions
explored in this series were subject to a stakeholder con-
sultation process in 12 countries to identify health system
bottlenecks, common themes and solutions to address
gaps in providing quality care to mothers and newborns.
Each of the countries listed perinatal mortality audit as a
proposed solution for improving quality of care [8]. As
one cross-cutting entry point which will act upon multi-
ple interventions and approaches to help fill some of the
gaps identified during country consultations, mortality
audit was considered separately with the aim of describ-
ing the current evidence for mortality audit, assessing
progress in policy uptake, and qualitatively identifying
approaches to overcome challenges and scale up mortal-
ity audit for stillbirths and neonatal deaths.
The objectives of this paper are:

1. To review national policies and existing national
and local systems to assess country progress towards
institutionalising facility-based maternal and perina-
tal death audit

2. To review the available evidence for perinatal
mortality audit and to synthesise the main challenges
from the literature within the WHO health system
building blocks

3. To propose solutions for scaling up mortality
audit for stillbirths and neonatal deaths based on lit-
erature and programme learning.

Methods

In order to track policy progress for mortality audit over-
all, we assessed the status of maternal death notification
in Countdown to 2015 for Maternal, Newborn and Child
Health [9] priority countries since tracking began in
2008. We also collected and reviewed policy and strategy
documents and national guidelines through database
searches and key informant inquiries in these priority
countries to determine whether a process for perinatal
mortality audit implementation was in place or underway
at national level. We also reviewed the current evidence
for facility-based perinatal mortality audit with a focus on
low- and middle-income countries where the majority of
the world’s births and deaths occur.

Challenges to introducing, sustaining and achieving
impact with perinatal mortality audit were identified in
published and grey literature and programme learning
documentation. Given the limited published information
about perinatal mortality audit, lessons learned from
maternal audit was also considered. Challenges and con-
text-specific solutions were identified and categorised
into thematic areas and linked to the WHO health sys-
tem building blocks framework, adding the additional
build block of community ownership and participation
[10]. We undertook a literature review to identify further
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Figure 1 Perinatal audit parameters by level of care. National level image source: Save the Children. Facility level image source: lan Hurley/

Mortality data collected at lower levels of the health system collated

National trends used to inform priorities, planning, resource allocation

Guided by policy and integrated into annual plan

At minimum, collation and monitoring includes births, deaths, and cause of death but also
may include analysis of avoidable factors and recommendations to address system gaps

Centrally-led or coordinated

Typically involves Minister of Health but might reach as high as the head of state
Links professional organisations and other stakeholders (e.g. community engagement
mechanisms, parent groups)

Electronic collation and routine report generation

recommendations
Minimum perinatal dataset

Mortality data collected at the individual site level

Includes information on all births, deaths (maternal and perinatal) and cause of death with
monitoring over time

A subset of cases are examined in more detail in regular, mandated audit meetings to
review avoidable factors and identify specific action items for follow up

Multi-disciplinary, involving obstetric and paediatric staff
Support from facility administration, and district or local level medical office
Audit committee chooses cases to review and follows up on action items

Data collection system may be paper-based or electronic

Mechanism to follow up on action points and recommendations with identified responsible
person(s)

Support required from community and administrative level to enact recommendations
Liaison with community to feedback audit results

Surveillance of community births and deaths: Trained community workers visit households
following a death and conduct social and/or verbal autopsy to feed back into a local or
centralised data collection system

Involvement in facility mortality audit: Appropriate results of facility audit are shared and
recommendations to address community-related avoidable factors are developed together

Trained community workers linked to health facility or local medical office

Community health committees
Facilitators to lead community discussions and link between community and facility

Register or mechanism to identify community level births and deaths

Capacity to record interviews with families and extra training on bereavement support
and care

Verbal autopsy classification system linking to programmatic causes of death

Legal support to shield health workers from blame
Mechanism for following up on community recommendations

case studies and evidence-based solutions for each

defined thematic area.

Results

action cycle that builds on established maternal death
review processes. Such reviews, when carried out well,
have led to local policy change and improvements in the
quality of maternal health services, even in challenging

Country progress for maternal and perinatal death audit

Maternal mortality audit has become more widespread
and successful in many countries and has moved forward
much more quickly than perinatal audit. The recent
WHO Maternal Death Surveillance and Response
(MDSR) technical guide [1] outlines the continuous

settings (Figure 2) [11,12]. In addition to continuous sur-
veillance of all maternal deaths and notification linked to
the health information system and higher level policy
actors, the MDSR approach also mandates that each
death receives a systematic review and recommendations
with actions to prevent similar deaths in the future [1].
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Lessons learned from implementing maternal death reviews over 60 years across multiple contexts
including eight low- and middle-income countries in International Federation of Gynaecology and
Obstetrics (FIGO) Leadership in Obstetrics and Gynaecology for Impact and Change (LOGIC) programme
[11, 12] indicated that the most successful settings were characterised by three inter-dependent factors.
Each contributed to the positive and enabling environment that has emerged to be a pre-requisite for
success. These were:

e Individual responsibility and ownership

e A proactive institutional ethos which promoted learning as a crucial part of improving
services and quality of care

e Asupportive political and policy environment at a national and/or local level

The phrase “maternity conscience,” which is at the heart of self-reflective learning, was used to describe
the professional ethos of wishing to learn from adverse events in describing the success of the very first
confidential enquiries in maternal deaths in England in the 1920s. It remains so today. Supportive health
professionals and administrators made all the difference between success and failure. In programmes
where staff was disinterested, un-cooperative or even obstructive, failure and disenchantment followed.
Disenfranchisement, which resulted in a failure to fully participate, arose from a lack of professionalism
and self-reflective learning, fear of blame and punishment, and disillusionment by a continual lack of
action on the recommendations made in earlier meetings or reports.

The successful audits in these series of reviews were led by committed health professionals whilst those
that were less successful were often due to poor leadership and a reluctance to participate. Where poorly
planned reviews had been running for some time with no action taken on the results, senior staff gave up
attending meetings which led to a sense of futility among the younger staff who were then also
demoralised.

Where the culture in which the audits took place was forward looking and safety conscious, long lasting
improvements were made. Healthy hospitals which support their staff understand that errors are
unintentional and here learning from adverse events was encouraged and the leadership open and fair.

Underpinning and facilitating successful audits was a supportive national ministry of health with a clear
policy and, if necessary, enabling legal framewaork. In some countries punitive laws included reporting all
maternal deaths to the police for criminal investigation and/or the arrest of all staff concerned with a
maternal death until proven innocent. Understandably this had a significant negative impact on the
review process. Removing fear of participation in such audits can be achieved by affording legal
protection for assisting in such enquiries whilst ensuring cases of gross malpractice will continue to be
dealt with by the existing legal procedures. Where countries found it difficult to change existing policies,
starting an anonymous maternal death review alongside the existing legal framework proved helpful as an
interim measure.
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Figure 2 Lessons learned from 60 years of confidential enquiries and maternal death review. FIGO: International Federation of

Maternal deaths were notifiable by national policy in
51 of 71 (72%) high burden countries in 2014 [13], up
from 22 of 55 countries (40%) in 2008 [14] (Figure 3)
with more countries moving towards implementation in
addition to policy (See Table S1, additional file 1). Only

Haiti of the six Latin American and Caribbean countries
did not have a policy by 2014. In 2014, all Countdown
countries in the Central and Eastern Europe and the
Commonwealth of Independent States (CEE/CIS) region
(n = 5) had a documented policy for maternal death
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Figure 3 Adoption of maternal and perinatal death notification
in Countdown priority countries. Countries with perinatal
mortality audit in policy or a national system for facility review of
perinatal deaths in 2014: 17 (Angola, Azerbaijan, Bangladesh, Gabon,
Gambia, Indonesia, Irag*, Kenya, Liberia* Mexico*, South Africa,
Rwanda, Tanzania, Uganda, Uzbekistan, Zambia*, Zimbabwe). *refers
to stillbirths only or early neonatal only; not both. Sources:
[9,13,61,62] See additional file 1 for more details.
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notification. The African Union call to make maternal
deaths notifiable and institute maternal death reviews in
all countries through the Campaign for Accelerated
Reduction of Maternal Mortality in Africa (CARMMA)
[15] may have had an impact on the continent, with
only 36% of assessed countries having a maternal death
notification policy in 2008 increasing to 70% of coun-
tries in 2014.

Perinatal death and maternal death audits can be per-
formed by the same team using similar processes. For
example, perinatal deaths could be discussed at the same
review meetings as maternal deaths [16]. There was no
evidence of a country having a policy for perinatal mor-
tality audit without also having one in place for maternal
mortality audit. Out of the priority countries, including
the 51 which reported maternal death notification in pol-
icy in 2014, only 17 have a national mandate for perinatal
death reviews (Figure 3 with more detail in Table S2,
additional file 1). Evidence suggests that policy is a neces-
sary condition for commencing implementation of audit
processes, but policy alone is not sufficient for the run-
ning of an effective audit programme. While most coun-
tries have individual facilities (both public and private)
already conducting perinatal mortality audits, few have
systems in place that link the data to national level data-
bases with accountability structures in place for the
recommendations identified through the audit process.
In Tanzania, for example, despite staff commitment to
capturing data, action and response are insufficient
because many of the challenges identified during audit
meetings may be considered beyond the scope of the
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facility to address [17]. Similar challenges have been
described in South Africa [18,19].

Evidence of impact for perinatal mortality audit and
review

The 2012 Cochrane review update by Ivers et al. con-
cluded that audit and feedback generally could be effec-
tive in improving professional practice, although the
effects were mostly small to moderate. In the case of a
low baseline adherence to recommended practices and
more intensive feedback, the relative effectiveness could
be greater [2]. A WHO-led meta-review of 110 interven-
tions revealed that audit and feedback was a key facilita-
tor for quality of care improvement [20].

Maternal mortality audit at the population-level have
well-proven, sustained benefits across settings though
not without challenges [11,21]. A number of high-
burden, low-income countries have recently undertaken
facility-based maternal death review systems, including
Nigeria [22], Malawi [23], Cameroon [24], in Mali and
Senegal through the QUARITE trial [25], and in eight
countries in sub-Saharan Africa (Burkina Faso, Camer-
oon, Ethiopia, Mozambique, Nigeria, Uganda) and South
Asia (India, Nepal) through FIGO’s Leadership in Obste-
trics and Gynaecology for Impact and Change (LOGIC)
programme [12]. Given that maternal mortality is an
increasingly rare event, more facilities are turning to
near-miss reviews to develop recommendations to
improve care [12,26].

For perinatal mortality specifically, a 2009 systematic
review of critical incident audit found no randomised
trials, but a meta-analysis of before-and-after effects asso-
ciated with the introduction of perinatal audits in middle-
and low-income countries demonstrated a 30% reduction
in mortality [27]. Experience with perinatal audit from
high income countries over a number of years has shown
that in 30-70% of cases substandard care contributed or
caused the death [28]. While limited information is avail-
able on the specific attributes of systems which can close
the audit loop and reduce perinatal deaths, some evi-
dence of impact is available. In Norway, multidisciplinary
perinatal audit has been implemented since 1986 [29].
The perinatal mortality decreased from 13.8 to 7.7 per
1000 live births with better cooperation between hospi-
tals and the implementation of nationwide protocols
attributed to the audit process. Nationwide perinatal
mortality audits in the Netherlands are the result of a
joint effort by government and professional colleges to
implement audit in all of the country’s 90 obstetric units
[30,31]. The MBRRACE-UK (Mothers and Babies Redu-
cing Risk through Audit and Confidential Enquiries
across the United Kingdom) has just taken over the long
existing confidential enquiries which anonymously inves-
tigate maternal deaths, stillbirths and infant deaths.
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These are supported by the Healthcare Quality Improve-
ment Partnership with funding provided by the four UK
Departments of Health plus Eire. In recent years, infor-
mation on certain congenital anomalies occurring in live
births, stillbirths, miscarriages and terminations has also
been included. In 2011, a more detailed data collection
form was used and a new system for classifying the cause
of death was introduced. In Australia while perinatal
mortality audit guidelines exist and cause of death review
using a single system has been implemented, uptake of
substandard care review as part of this process remains
haphazard and not reported nationally [32,33]. In New
Zealand, maternal and perinatal audit (including in-depth
review for substandard care) has been in place since 2006
with all mortality review committees under the auspices
of the Health Quality and Safety Commission since 2009
and funded by the national department of health, which
follows bi-national guideline recommendations. While
the quality and completeness of information for perinatal
audit has improved in some regions and improvements
in obstetric management have been demonstrated, peri-
natal audit in high-income countries has a long way to go
to ensure mistakes are not repeated and outcomes for
mothers and newborns are optimised. More than 35 clas-
sification systems for stillbirth causation are currently in
use in high-income countries and further research is
required into which models work best [28].

In low- and middle-income countries there are fewer
years of documented experience to draw from overall.
The Emergency Obstetric Maternal and Newborn Care
six-country cluster randomised control trial included
maternal and perinatal audit as one intervention in a
package of facility-level quality improvement measures
and reported no change in mortality outcomes [34], how-
ever, the number of deaths reviewed was used as the
metric of successful programming rather than the num-
ber of changes instituted following identification through
the audit process. According to serial data from South
Africa, audit can be a powerful entry point for improved
quality of care but only if the identification of deaths and
their causes are linked to an analysis of modifiable factors
and specific actions (Figure 4) [19].

Implementation of audit programmes is an ongoing
process and not a once-off event. In one review, four
essential factors were deemed important for audit sus-
tainability including 1) drivers and multidisciplinary
teams, 2) clinical outreach visits and supervision, 3) insti-
tutional multi-disciplinary review and feedback meetings,
and 4) communication and networking between health
system levels, facilities and different role-players [18].

Implementation challenges and evidence-based solutions
Potential challenges to the sustainable implementation
of perinatal mortality audit were classified according to
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the WHO health system building blocks of leadership
and governance, health financing, health workforce,
essential medical products and technologies, health
delivery system, health information system, with com-
munity ownership and participation as an additional
building block linking the continuum of care (Table 1)
[8]. Evidence-based solutions (linked to practice guide-
lines and existing interventions [35] from the literature)
and case studies from different contexts were identified
to address each of the challenges.

Leadership and governance

The lack of a national policy, strategy and/or guidelines
for perinatal audit is a limitation in both high-income
and low- and middle-income countries, though the avail-
ability of a policy alone is not a sufficient measure of suc-
cess [17]. Even once a policy is enacted, there may not be
a process to develop and promote data collection tools,
mortality audit meeting guidelines, and clinical criteria
by which to audit against. Audit refers to a quality
improvement process checked against set standards,
whether local, national, or global. Given that few settings
have these clinical guidelines formally in place, most peri-
natal audit processes do not apply formal standards but
rather use a team of local experts to determine avoidable
factors in each case and identify solutions [11].

Fear of blame - ranging from loss of face amongst peers
to potential legal ramifications - has been described as
the most significant deterrent to conducting mortality
reviews [11]. This lack of audit acceptance is especially
pronounced when it is enforced by an external agency
[20]. The level of detail that are required to be reported
to higher levels (e.g. name of deceased and facility name),
may contribute to poorer quality dialogue during mortal-
ity reviews, and a shifting of avoidable factors to areas
outside of health worker control. A supportive culture at
personal, institutional and national level underpinned by
the fostering of professionalism and the development of
an ethos of safety against a wider supportive and non-
punitive environment is needed [11].

Drivers, champions, or “agents of change” have been
identified as critical to a sustained programme of audit.
These individuals can be managers or health workers,
and have been described as “passionate”, “committed”,
“responsible” and “motivated” [18]. These individuals are
needed at different levels; ranging from community
through to facility as well as management at subnational
and national level.

Health financing

There is little information in the literature about whether
cost is a barrier to implementation of mortality audit sys-
tems, though the lack of standard guidelines and tools
even in countries with policies mandating audits may
reflect that insufficient priority and funding is available for
this process. Health records and information management
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| The Perinatal Problem Identification Programme (PPIP) was designed and developed in South Africa as a .

facility audit tool for perinatal deaths. In the late 1990s it was introduced in a few hospitals but since 2012
PPIP has been mandatory for all public health facilities delivering pregnant mothers and caring for
newborns. Currently 588 sites, representing 73% of the deliveries captured by the District Health
Information System for South Africa, collect data locally and provide information on a monthly basis to
the national database [43].

Of all of the sites that have or previously used PPIP, 163 were identified as having at least five years of
continuous audit: 29 community health centres, 105 district hospitals, 4 national central hospitals, 22
regional hospitals and 3 provincial tertiary centres. The vast majority of sites had more than 90%
compliance with monthly submission of statistics. There was a total of 3,406,347 births and 85,728 deaths
of babies greater than 1000g in the 163 sites in the first five years of audit.

In comparing the perinatal mortality rate in the 163 sites from the beginning to the fifth year of audit,
29% (N=48) had decreasing perinatal mortality, 32% (N=52) increasing and 39% (N=63) had no significant
change. In order to investigate audit within current clinical practice in a dynamic health context, a
subgroup of 54 sites beginning audit on or after 2006 were further analysed.

Within this group, 19 sites with increasing mortality (35%) and 16 sites (30%) with decreasing mortality
were identified. The remaining sites (N=19) had no significant change. Sites with increasing mortality were
more likely to identify modifiable factors in their deaths that one would expect to be easily remediable
(such as lack of use of antenatal corticosteroids). That these factors existed perhaps point to problems
within a system pathognomonic of ineffective audit; it is a useful tool but only within a well-functioning
system that can complete the audit cycle and respond appropriately to death review. Sites who appeared
to undertake a thorough audit process improved their perinatal mortality rate and the hypothesis is that it
is the quality of the process (the detailed death review and the response to modifiable factors) that is the
vital component that changes perinatal mortality. This is supported by the significant reduction in those
same sites of the rate of unexplained stillbirth, indicating a more thorough search for the cause of death.
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Figure 4 South Africa’s experience with perinatal mortality audit. PPIP: Perinatal Problem Identification Programme

are not prioritised in health budgets though there is
increasing donor support for health analytics and informa-
tion. This is not surprising given that little has been pub-
lished on the costs of implementing and maintaining
electronic health information systems and quality
improvement systems generally in low- and middle-
income countries [36]. Depending on local capacity, elec-
tronic platforms may pose an initial additional financial
burden although may save time and money in the longer
term [27].

The process of providing orientation and training for
audit and software maintenance is low-cost [27]. While
the collection of cases and preparing for meetings does
reflect a significant input of time from the audit task
team, the cost per meeting has been estimated to be
around US$200 in two west African settings [37]. The
changes required to act on the recommendations from
the audit often require a greater outlay of costs, but
should result in a more efficient system with targeted
health system investments that are more likely to
improve quality of care.

Health workforce

One challenge identified in the area of health workforce
is the tendency to hide behind busy schedules rather
than plan and attend audit meetings [18,38]. Integrating
audit into routine practice requires formal responsibility
for the driver and task team. One way to achieve this is
to include audit in job descriptions [18]. Management
and teams are also responsible for creating a culture
where contributions to review meetings are an integral
part of their daily work rather than a strain. Multidisci-
plinary engagement also needs to be facilitated at higher
levels due to potential professional boundaries and
conflicts.

There is also a risk of professional power hierarchies
dominating the process and silencing less senior voices.
To be constructive, the effort requires a team approach
and effective facilitation. In Malawi, a quorum was
established for review sessions of maternal critical inci-
dent audit to take place such that at least one member
of all professional cadres had to be present including a
member of the district health management team [38].
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Table 1. Challenges and potential solutions to scaling up perinatal mortality audit by health system building blocks

Health system Challenges Potential solutions

building block
Leadership and « Absence of a national policy or strategy on audit « National policy with clear implementation plan and decision-tree
governance - Lack of data collection tools mortality audit meeting based on entry-points and system capacity

guidelines

« Lack of prioritisation of audit by policymakers

« Culture of blame and fear of potential legal
ramifications

- Lack of awareness and use of data by government
officials

+ No champions

« Standardised tools (paper-based and electronic) available for
adaptation at global level

- Training for facilitators both integrated into intrapartum care
training and stand-alone

« Legal protection

« High level buy-in for collection and use of data (e.g. from
President or Minster of Health)

Health finance

« Lack of funding for audit tool development locally

« Training and supervision not currently budgeted

- Software and electronic platforms may pose additional
financial burden

« Opportunity cost of audit committee meetings

« Advocate for inclusion of audit in budget for national and sub-
national quality improvement processes

« Cost the additional benefit of removing avoidable factors in
comparison to extra time spent dealing with missed opportunities

Health workforce

- Overburdened staff do not have time for meetings
- Fear of blame, inter-disciplinary mistrust and
professional power hierarchies

« Identify champions to lead and participate in the audit
committee who will engage not antagonise
- Legal protection and confidentiality

Essential medical
products and
technologies

- Stationery not available for patient records necessary to
complete audit

« Lack of electronic system means paper-based forms
lost, or data not aggregated and shared

- Prioritise stationery procurement
« Develop easy to complete patient charts and checklists
« More effective records management and retrieval

Health service
delivery

« Administration is responsible for many of the necessary
changes outside of health worker control

« Ensure facility administrators are members of the audit
committee with responsibility to attend meetings periodically if
not always

- District administrators receive specific, actionable requests from
the audit committee

Health information
system

« Lack of a centralised database for compiling audit
results

+ No system for notification of perinatal deaths at any
level

« Poor capacity to use and interpret statistics and create
actionable recommendations

« Where practical, consider the use software that generates run
chart data, simple graphs, and provides prompts and checklists for
addressing recommendations arising from audit

Community
ownership and
partnership

- Community representatives are rarely engaged in the
audit process or informed of the findings

- Only facility deaths captured; inequitable representation
of true burden of disease and avoidable factors in the

- Engage a community liaison as a standing member of the audit
committee with appropriate confidentiality requirements

« Consider community surveillance to inform about perinatal
deaths that occur outside the facility and conduct verbal and

community

social autopsy, where feasible

Essential medical products and technologies

Little equipment is required to conduct mortality audit.
Primarily, in less-resourced settings the main challenge is
that stationery is not available to complete audits [39,40].
In Malawi [23], Tanzania [17] and Uganda [39], the pro-
cess of documentation has been noted as a barrier to com-
pleting audit successfully. However, other than the forms
to record case information and record book to keep minu-
ted meeting notes and action item, the patient charts and
registers necessary to extract the data may not exist, or
may not be adequately designed to capture key informa-
tion, or, even if they do exist, charts may be missing due
to poor storage and management systems [41,42]. Though
it is not considered essential equipment, stationery should
be prioritised in budgets and designed to be simple, struc-
tured, and user-friendly.

Health service delivery

Strong health services are those which deliver effective,
timely, safe, quality and efficient care. This building block

is the main one which audit seeks to strengthen and
there are few challenges identified here from the process
of audit itself. In fact, delivery of care within the sphere
of control of the health worker is the most likely to be
impacted by an audit process [19]. However, many of the
changes identified through deaths reviews fall outside of
health worker control under the purview of administra-
tion and management which may demoralise audit teams
if reccommendations are not followed through and acted
upon. Involving facility-level and district management in
the local audit team, with a wider national review process
affords more accountability at all levels of the health
system [23,43].

Health information system

A number of critical barriers to perinatal mortality audit
implementation were identified linked to the health
information system at all stages - in counting deaths,
assigning cause of death and avoidable factors, and doc-
umenting recommendations and actions taken. In many
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facilities, and even at regional and national level, there is
limited capacity to use and interpret statistics including
avoidable factors to create actionable recommendations.
Many countries have limited capacity for capturing neo-
natal deaths, especially those whose births are not regis-
tered, and very few countries have any mechanism for
tracking stillbirths beyond the facility level. Current sys-
tems have selection bias given that perinatal deaths are
missed due to lost files or poor recording, and the fact
that a large proportion of deaths happen outside the
health facility, either at a birth at home, or after dis-
charge [16]. Determining cause of death in the absence
of post-mortems can be challenging, particularly for
stillbirth. Yet even in better resourced settings, the
causes of neonatal death may not be programmatic and
linked to obvious solutions [27,44]. Disparate classifica-
tion systems between CRVS, routine systems, and audit
forms may result in duplication and inefficient docu-
mentation [45]. Documented avoidable factors may be
subjective and depend on the reviewer [46], while the
lack of a centralised database for compiling audit results
reduces the ability to track trends at all levels of the
process. However, the process of death reviews can be
used to lead to the production of national standards by
level of care, as seen in Uganda [47] and South Africa [48]
in order to conduct comprehensive clinical audits against
existing criteria, making them less subjective [36,47].
Paper-based systems may appear less costly but may
result in lost files, data not being aggregated and shared,
and require more people time to manage and collate.
Strategies to minimise paper (e.g. cell phone-based audit
[39], cloud-storage [49]) have been piloted but not
scaled up in many low-income settings. Even in settings
where an electronic health information system has been
rolled out more widely, like the District Health Informa-
tion System (DHIS) used in Malawi, Rwanda and South
Africa, this may have a limited impact if data quality
remains poor [36]. South Africa has demonstrated the
benefits of reviewing deaths at facility level while collat-
ing data in a centralised database [16,43], but few other
countries have managed to do the same.
Community ownership and partnership
There are two main ways in which community ownership
and partnership can be integrated into a national audit
system, both which separate challenges. First, community
engagement is necessary for the capture of births and
deaths and associated factors at the community level. Cap-
turing events that take place in homes and communities is
important in all settings, especially where a significant pro-
portion of women still give birth at home. In audit systems
as well as most CRVS, there is only capacity to capture
deaths that occur within health facilities. Aside from sys-
tems with routine community-level surveillance these sys-
tems will not provide a true representation of the burden
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of disease and avoidable factors in the community. While
challenging, involving communities in mortality review
does have many potential benefits. In one pilot project in
Malawi, community and health facility stakeholders were
partnered to identify maternal deaths through verbal
autopsy, review causes and associated factors, and take
action to prevent further deaths. Community involve-
ment was able to identify additional deaths that may
have been otherwise unknown to the health facility.
Importantly, the process also resulted in concrete actions
at the community and health centre and district hospital
level, however the system did not capture information on
perinatal deaths [50].

The second aspect of community ownership reflects
the need to have communities engaged in the facility-
level process of facility-based death review. WHO
MDSR technical guidance encourages programme
implementers to start in facilities and build capacity for
review with health professionals before moving to cap-
turing and reviewing events that take place in commu-
nities [1]. For deaths that occur at the facility,
community representatives are rarely engaged in the
audit process or informed of the findings. Without ade-
quate facilitation and guidance, blame may be trans-
ferred to the first delay (decision to seek care) [51], and
community-related factors rather than to avoidable fac-
tors within the realm of the health provider [48]. When
involving the community, either in a one-on-one or
group context, facilitators risk alienating the respon-
dents. Engagement with community members must seek
to counter the power dynamics and social inequalities in
order to get a valid representation of the barriers to
seeking and accessing facility-based care [52]. Impor-
tantly, the assumption tends to be that patient expecta-
tions of death review are low but families can
adequately describe the poor care received and know
that it can and should be better [52]. Community-
related advocacy may benefit from a focus on reducing
fatalism surrounding sick newborns as a first step before
more effectively engaging the system to demand better
services [42].

Discussion

As an increasing number of countries prioritise and gain
experience with mortality audit, more information has
been emerging on components for successful audit pro-
grammes with implementation viewed as a sustainable
and ongoing process and not a once-off event. While
key challenges have been identified in each component
of the health system, the two main gaps emerged across
the literature in the areas of leadership and governance
and health information system. There is little debate
over whether the task of systematically counting and
accounting for deaths is important; the question is how
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to ensure that data become an instrument to support
changes in practice. Audit on its own will not save lives
but as part of a package it is a tool for improving quality
of care. How can local champions and higher level deci-
sion-makers work together to create an accountable sys-
tem that captures deaths at all levels of the health
system with consistent guidelines and training, suppor-
tive supervision, with a consolidated central database?

Getting started

There are a variety of entry points to introducing perina-
tal mortality audit. If a decision is taken to introduce
audit at national level, there are a number of factors to be
considered that applies to both maternal and perinatal
audit around the place where deaths will be identified
(government facilities, all facilities, community), the
scope of implementation (urban areas, sample areas, or
full coverage), as well as the depth of the review process
(a summary review of a sample of deaths, a summary
review of all deaths, or an in-depth review of either a
sample or all deaths) [1]. These decisions are often made
at the national level and disseminated alongside a
national policy and implementation guidelines. Experi-
ences from some high-income countries have shown the
potential for sustained, widespread implementation when
there is high level national leadership (Figure 5). Where
local drivers exist without an overarching national or
regional coordinating body, national systems can still
arise from the ground-up, as seen in South Africa [27,43].

Even without a national policy or system in place, indi-
vidual facilities may be encouraged to undertake perinatal
mortality audit reviews, linking to existing maternal mor-
tality and morbidity review meetings if they exist. If there
are several maternal deaths to review at every meeting
teams may consider reviewing at minimum a selection of
intrapartum stillbirths and first day neonatal deaths.
However, key details should be recorded for each birth
and death, including cause of death, even if all cannot be
discussed at review meetings.

Ensuring the right stakeholders are on board to prepare
for, conduct and participate in audit review meetings is
critical. Midwives and obstetricians are in a natural posi-
tion of leadership given the burden of intrapartum
deaths, but first day and later deaths require crossover
with other departments and specialities like paediatrics,
neonatal nursing, emergency, outpatients, and pharmacy.
A steering committee may be established to include
representatives of various departments, stakeholders
from facility management, as well as the district medical
office and community liaison, if applicable. In some set-
tings, the participants may be even further expanded
[53]. In the US, multiagency child death review involves
coroners, law enforcement, courts, child protective
services, as well as health care providers [54] and in
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England, each local authority has established a multi-dis-
ciplinary child death overview panel to review all deaths
of children from birth to 18 years in their area [55]. How-
ever, such a wide stakeholder group is not essential; there
are examples where audit has been successfully initiated
and sustained by midwives and community representa-
tives [39].

Leadership, as one of the main challenges identified
from the literature, is critical. At national or regional
level this includes the overall responsibility for operatio-
nalising the audit policy, providing technical assistance
for the implementation of audit systems, and monitoring
recommendations and follow through. At the local level,
it is up to leaders to nurture a conducive culture. Having
participants agree to a code of conduct for review meet-
ings, establishing a no-blame environment, and ensuring
confidentiality insofar as it’s possible contribute to an
environment where audit is more likely to be successful
[11]. Once a decision is taken to introduce mortality
review and a facility-based leadership committee estab-
lished linking to regional or national systems if they exist,
the process of moving through the six-step audit cycle
may begin, starting with (1) identifying cases; (2) collect-
ing information; (3) analysing information; (4) recom-
mending solutions; (5) implementing solutions; and (6)
evaluating and refining.

Step 1 - Identifying cases

This may be done from the paper-based or electronic
birth or death register. In facilities it also helps to have
a lead co-ordinator who checks in with each department
for new cases for consideration. Ideally, this should link
to CRVS and the routine health information system in
addition to providing the basis for the cases for review.
The scope of the audit system, including the method of
data collection and the outcomes covered depends on
local capacity and caseload. This step may be accompa-
nied by a national process to advocate for the introduc-
tion or improvement of perinatal death certificates to
capture cause of death and maternal condition and link
this information to local and national statistics.

Step 2 - Collecting information

For every death, decisions must be taken as to what
information is recorded, where the information is
recorded, who records it, and who collates it both for
the death review process as well as for reporting to
other levels within the system like facility and district
level administration, the national ministry of health, as
well as inter-sectoral systems such as CRVS. A phased
approach—for example, simply capturing the trend of
births and deaths, distinguishing between intrapartum
stillbirths and intrapartum-related neonatal deaths is a
possible first step while gauging the willingness to
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Formal perinatal audit programs have been implemented in some high-income country settings. Over the
last 5 years 18 publications regarding perinatal audit in high-income countries were retrieved from a
PubMed search. These papers report on the feasibility of introducing audit with varying definitions and
levels of success. Evaluation of sub-standard care is not always included and the audit cycle is rarely
completed. Fifteen national confidential inquiry programs regarding childbirth have been reported from
high-income countries, however, without a cost-effectiveness evaluation or a study on their impact on
outcomes, follow-up or recommendations [63]. In high-income countries, like the Netherlands (8
publications), Sweden (3 publications), and Australia and New Zealand (2 publications) different systems
and different scopes of audit are used to evaluate their obstetric care. The most recent reports still show
sub-standard factors in care in up to 36% of reviewed cases, with up to 10% of cases having a clear
avoidable relationship between the sub-standard care and negative outcome. Multi-disciplinary meetings
to discuss these cases add to the recognition of stillbirths and neonatal deaths as important outcomes
[30]. Implementing the recommendations from these meetings is difficult, but can be achieved through
improved practices such as better communication between various obstetric care providers, updates in
fetal monitoring training, attention for decreased fetal movements and better care for acute obstetric
emergencies [30]. Evaluation of before-and-after introduction of audit gives support for positive effects of
this instrument though further research and guidance of best practices in this sensitive intervention is
much needed.

In recent years a debate has started around the role of the parents in the audit process of the care
received around their perinatal loss. Official bodies may request parents to be involved in procedures
regarding claims. No literature exists to guide on the role of parents within death review. In general,
recently more often “victims” of sub-standard (hospital) care are involved in the quality-assessment
procedure to deal with their damage and prevent recurrence. A more open and transparent attitude
towards victims of medical errors is apparent.

Closing the action loop of the quality improvement circle is difficult in health care, due to the fact that
especially doctors are reluctant to change, having the implicit feeling that their former care was not good.
In addition, health care —professionals are “do-ers”, and do not always take sufficient time to prepare an
adequate implementation plan first.

Several other factors are the basis for successful implementation of improvements in health care [64]. The
improvement itself should be clearly defined, evidence—based if possible and effective. A primary
responsible person or team should be assigned as owner. The higher management and team leaders
should perform as role models to visibly support the change in the organisation and provide financial and
organisational resources and preconditions. A thorough analysis of stakeholders, contributing and
inhibiting factors will lead to the choice of those strategies which will effectively implement the
improvement. Finally, evaluation and monitoring with use of the proper indicator is necessary for
assessing the progress of the implementation and the effect of the change. Feedback of this indicator to
the team will enable to celebrate success, essential for keeping up the motivation, or adjusting the
program if inhibiting forces are slowing down the process. A culture of being positive towards change in
the organisation is also important and intrinsic motivation of the persons responsible for the change is
vital.
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Figure 5 Learning from perinatal mortality or near-miss audit at scale in high income country settings.

introduce a maternal and perinatal mortality review, or
adding perinatal audit to a more established maternal
mortality or near-miss audit. The process of developing
a user-friendly form with programmatically relevant

causes of death, maternal conditions, and a limited list
of avoidable factors clearly linked to recommendations
is an essential component of this process. The develop-
ment of “The WHO application of the International
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Classification of Disease to perinatal mortality (ICD-
PM)” aims to improve the capture of stillbirths and neo-
natal deaths and link these to contributing maternal
conditions in a way that is applicable across all settings.
This will assist in standardising and increasing informa-
tion around the critical time of childbirth.

Step 3 - Analysing information

While the perinatal mortality audit process should not
primarily be a data producing process, there are mini-
mum analyses and outcomes that should be tallied by the
audit committee or designate and presented at scheduled
review meetings. These minimum indicators include: the
number of normal, assisted and caesarean deliveries; the
number of maternal deaths; the number of macerated
and fresh stillbirths and early neonatal deaths; and in-
facility mortality rates [56]. The number of major compli-
cations during labour and delivery and reasons for cae-
sarean section (fetal distress, obstructed labour, failed
induction, placental abruptions, post-partum haemor-
rhage, post-partum infection, severe preeclampsia or
eclampsia, etc) may also be collated and presented. If
causes of death, maternal conditions, and avoidable fac-
tors have been identified, these should be presented,
alongside trends, where feasible. Innovation and technol-
ogy can help particularly in the rapid analysis and presen-
tation of results but shouldn’t be the focus of the
intervention or a barrier to scale up (Figure 6).

Steps 4 and 5- Recommend solutions and implement

At the review meeting, the presence of a skilled, indepen-
dent and accepted chairperson is needed to guide the dis-
cussion and refer participants back to best practice
guidelines, where available. At this stage, a framework to
define what went well and what could have been done dif-
ferently to provide better care in a no-blame environment
can be helpful, along with minuted notes of recommenda-
tions, suggested actions and person responsible. While
avoidable factors under the purview of administration and
management have the capacity to act quickly and this level
should not be ignored, it may be more effective to first
focus on the avoidable causes within health worker control
(e.g. detailed history taking and correct partograph use vs.
ambulance availability or lack of resuscitation equipment)
and use successes as an advocacy tool to prompt manage-
ment to further action. In addition to following up on
items that have not been completed, it is important to
celebrate progress and identify successful changes when
they occur.

Step 6 - Evaluate and refine

Documenting changes over time, through an annual
review meeting or report helps identify areas of success
and those still needing work. Once the systematic
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process has begun, maintenance and supervision is criti-
cal. A list of questions has been developed to help users
assess and reflect on progress at each stage of imple-
mentation, from creating awareness of the need for a
mortality review process to integrating it into routine
practice [18].

Designing the system for wider scale monitoring and
health care improvement

At the national level, a policy, either aligned to maternal
mortality review or not, should specifically endorse perina-
tal mortality audit as a strategy for reducing deaths and
improving quality of care. National guidelines for how to
set up an audit committee and conduct meetings, clear
guidance on information flows, and standardised tools are
helpful. National standards to compare against care
received may facilitate a more objective assessment of
avoidable factors associated with each death. At the local
level, this can be done through developing and nurturing
champions, particularly advocating for staff designated to
oversee the system who are named as part of their job
description and able to provide outreach and supervision
support to sites as needed. In settings where midwives
provide the majority of care at birth and the postnatal per-
iod, the system should be developed at a level that mid-
wives can complete the process from start to finish and
provide leadership at all levels.

Way forward

The initial country hubs for Every Woman, Every New-
born [8] have experience with perinatal audit, but
neither at wide scale. Perinatal mortality audit is a well-
known policy in Tanzania but although documentation
is widespread the review of these deaths may not be
adequately linked to identifying challenges and solutions
[17]. Bangladesh was an early adopter of perinatal mor-
tality audit and the government included it as a quality
improvement instrument in the national strategy [57]
but scale up has been limited with successful review
confined to a handful of facilities with dedicated cham-
pions. Key messages and action points are summarised
in Figure 7.

There is growing demand for information about how
to implement and scale up perinatal mortality audit as a
central element of a quality improvement strategy; audit
came out as the third priority under development
domain for the post-2015 research agenda [58]. These
outstanding research questions go beyond overarching
quality improvement jargon and seek answers to speci-
fic, practical implementation questions. Many of the
questions about impact, best practices for managing
review meetings, and how to follow up on action items
in busy maternity units, are also similar to maternal
death review and the two should be linked especially
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South Africa

The perinatal problem identification programme (PPIP) facility audit tool was born from the research need
for clinicians to understand what the reasons for the perinatal deaths were — and to find a way to see
whether the deaths could be avoided. The national database only recorded the number of births and
deaths occurring in the public health system. The software (freely available to download online at
http://www.ppip.co.za/) started as printable data sheets for monthly birth data and maternal and
perinatal deaths with linked avoidable factors. In rural areas where both the technological and IT skills and
hardware (PC) were lacking, it was mostly a paper based system. Initially the process was led by a facility
champion, who would ensure that the data was transcribed from the birth registers to the data capture
forms (DCF) or data sheets and onto the PC PPIP. Gradually as hospitals were modernised and better
equipped with computers, the PPIP data is now computerised in most facilities, though some rural
facilities remain paper-based. While data backups are not automatic and there is a risk of crashing due to
electricity failures, facilities send through data to the central database on a monthly basis and are able to
run and print pre-populated reports with tabulated data and graphs.

Uganda

Since 2010, Uganda Ministry of Health (MOH) policy has mandated maternal and perinatal death review
to take place in all facilities that conduct births. While these reviews are taking place at individual health
facilities, there is a bottleneck in the information flow from the facility to district and national level. The
lack of collation means that it is difficult to affect systemic changes outside the local audit committees and
direct provider-patient interaction. To address this bottleneck and attempt to improve the information
flow, the Act for Birth project worked together with the MOH and professional associations to simplify the
long paper-hbased MOH death audit form and adapt it for use on cell phones and computers to make it
more user-friendly and quicker to complete. The software has two interfaces; one that can be used on any
windows-based computer which includes all of the births and deaths that are collected in the facility
maternity register, and one on a basic cell phone platform that is used to conduct audit meetings.
Information on all births and deaths are collected but only certain cases with key points for learning are
chosen by the facility audit committee to be audited. The data collected are encrypted and sent to a
central database which can be accessed by the facility records office, and those designated at district
medical office and national MOH. Patient names and identifying details are not entered into the cell
phone to preserve confidentiality and no data remains on the cell phone that is used in the audit meeting
after the data have been transmitted. Given the connectivity challenges in many facilities the system is
not yet ready for scale nationwide but there are plans to roll out the mobile audit software to facilities
with capacity to use it.
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computer. DCF: data capture forms. MOH: Ministry of Health.
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Figure 6 Using mHealth and technology to facilitate mortality audit. PPIP: perinatal problem identification programme. PC: personal

where maternal deaths are fewer in number. For many
low-income settings, the lack of community participa-
tion is also a critical gap and challenge for an equitable
process with a positive impact on the families most at
risk. There are a number of community participation
mechanisms that could be adapted and tested with the
aim of building a more comprehensive, effective audit
practice. Learning how to scale up the use of perinatal
mortality audit was one of the recommendations arising
from the Commission on Information and Accountabil-
ity [59]. The development of WHO guidelines on peri-
natal mortality audits is expected to help facilitate

further testing and expansion of opportunities for
research.

Conclusions

Each death that is reviewed has the potential to tell a
story about what could have been done differently to
unlock the solutions that should have been available for
each woman and baby. Though inputs are needed at
every level of the health system and beyond, health
workers have the power to change what is in front of
them. The system requires leaders to champion the pro-
cess, especially to ensure a no-fault environment, and to
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Key messages

Perinatal mortality audit captures information on the number and causes of all stillbirths, neonatal deaths, and near-
misses where applicable, with the aim of identifying specific cases for systematic, critical analysis of factors which may
have contributed to the poor outcome including the quality of care received.

Maternal death surveillance and review is moving rapidly with many countries enacting and implementing policies and
scaling up, but perinatal mortality audit is lagging behind. In 2014, only 17 countries report having a policy for review of
stillbirths and neonatal deaths.

Previous reviews have found impact on mortality outcomes through audit, but only if the audit cycle is completed.
Completing the cycle involves implementing changes identified through the audit process. New evidence shows that the
greatest change can be achieved in cases where health workers identify an issue within their sphere of control and
work to address it.

The major health system challenge falls within the area of leadership and governance; there are few champions
engaging at the helm of an audit process at national, subnational, and facility level, and there is a lack of global and
local leadership to help build a culture of surveillance and review.

Key action points

Learn from high income countries and select low- and middle-income countries that could provide important lessons on
how to develop clear guidelines and protocols, and on how to ensure the audit cycle is completed.

Support development of standardised tools and guidelines for conducting clinical audit of stillbirths and neonatal
deaths, including clear guidance on how to facilitate a no-blame culture of learning, who should be involved, how
should cases be selected, and how actions should be followed up, as well as criterion-based systems with easy access to
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Figure 7 Key messages and action points.
.

meaningfully reported outputs and best-practice guidelines.

access change agents at other levels to address larger,
systemic concerns. It has been suggested that we are
entering the third revolution in global public health
from metrics and evaluation to accountability and now
to improved quality of care [60]. Mortality audit grows
out of knowledge of the importance of the first two
themes in order to address the third. The benefit of
audit and feedback has been acknowledged by develop-
ment partners and governments to prevent further
deaths of mothers, it should also be used to prevent the
deaths of their babies.
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