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Abstract

Background: Perinatal deaths are a devastating experi-
ence for all families and healthcare professionals involved.
Audit of perinatal mortality (PNM) is essential to better
understand the factors associated with perinatal death, to
identify key deficiencies in healthcare provision and
should be utilised to improve the quality of perinatal care.
However, barriers exist to successful audit implementation
and few countries have implemented national perinatal
audit programs.

Content: We searched the PubMed, EMBASE and EBSCO
host, including Medline, Academic Search Complete and
CINAHL Plus databases for articles that were published from
1st January 2000. Articles evaluating perinatal mortality
audits or audit implementation, identifying risk or care
factors of perinatal mortality through audits, in middle and/
or high-income countries were considered for inclusion in

*Corresponding author: Dr. Arlene Gutman, School of Medicine and
Health, University College Cork, Cork, Ireland; and Pregnancy Loss
Research Group (PLRG), Department of Obstetrics and Gynaecology,
University College Cork, Cork, Ireland,

E-mail: arlenegutman@gmail.com

Tommy Harty, School of Medicine and Health, University College Cork,
Cork, Ireland; and Cork University Hospital, Cork, Ireland

Keelin O’Donoghue, Pregnancy Loss Research Group (PLRG),
Department of Obstetrics and Gynaecology, University College Cork,
Cork, Ireland; Cork University Maternity Hospital, Cork, Ireland; and
The Irish Centre for Maternal and Child Health Research (INFANT),
University College Cork, Cork, Ireland

Richard Greene, National Perinatal Epidemiology Centre, University
College Cork, Cork, Ireland; Department of Obstetrics and
Gynaecology, School of Medicine and Health, University College Cork,
Cork, Ireland; and Cork University Maternity Hospital, Cork, Ireland
Sara Leitao, National Perinatal Epidemiology Centre, University
College Cork, Cork, Ireland; Department of Obstetrics and
Gynaecology, School of Medicine and Health, University College Cork,
Cork, Ireland; and Pregnancy Loss Research Group (PLRG),
Department of Obstetrics and Gynaecology, University College Cork,
Cork, Ireland

this review. Twenty articles met inclusion criteria. Incom-
plete datasets, nonstandard audit methods and classifica-
tions, and inadequate staff training were highlighted as
barriers to PNM reporting and audit implementation. Failure
in timely detection and management of antenatal maternal
and fetal conditions and late presentation or failure to
escalate care were the most common substandard care
factors identified through audit. Overall, recommendations
for perinatal audit focused on standardised audit tools and
training of staff. Overall, the implementation of audit rec-
ommendations remains unclear.

Summary: This review highlights barriers to audit prac-
tices and emphasises the need for adequately trained staff
to participate in regular audit that is standardised and
thorough. To achieve the goal of reducing PNM, it is crucial
that the audit cycle is completed with continuous re-
evaluation of recommended changes.

Keywords: neonatal death; perinatal mortality; perinatal
mortality audit; stillbirth; substandard care factors.

Introduction

Perinatal death can have significant psychological, social
and even financial effects on parents and families and may
also have serious implications for healthcare professionals
involved [1-4]. To understand how to improve the care
provided to mothers and babies and reduce these deaths, it
is important to collect data surrounding these events,
monitor trends over time, identify risk factors and causes of
death, and use this valuable information as learning
opportunities for improvement [5-7]. This can be achieved
through auditing of perinatal mortality (PNM), including
both stillbirths and deaths soon after delivery, referred to
as neonatal deaths.

Perinatal mortality is used as one of the main in-
dicators for the quality of care provided to mothers and
infants [5, 6]. After the 2015 Millennium Development Goals
identified maternal health and infant mortality as priority
goals for United Nations’ (UN) countries, the current
Sustainable Development Goals highlighted the specific
need to reduce preventable perinatal deaths, including
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stillbirth and neonatal deaths, around the world [8]. Still-
births in particular have a history of being underreported,
unrecorded and under-researched, contributing to the
higher proportions of stillbirth rates compared to neonatal
deaths in high- and low-income countries [8, 9]. The U.N.
has, most recently, estimated a global stillbirth rate of
13.9 stillbirths per 1,000 total births, when using the
international comparison of gestational age after 28 weeks
gestation, and a global neonatal death rate of 17 deaths per
1,000 live births, of neonates 0-27 days old [10, 11]. The
most recent Europeristat report published in 2019, found
the European stillbirth rate in 2015 was 2.7 per 1,000 to-
tal births, and the neonatal death rate (for births after
24 weeks gestation) of 1.7 neonatal deaths per 1,000 live
births [12, 13]. This report includes data for indicators of
maternal and newborn health in 2015 and its data collec-
tion commenced in January 2017, highlighting the chal-
lenges in obtaining timely and accurate data on such
indicators. Although data has shown some reduction of
perinatal mortality rates from 2010 to 2015, the differences
recorded among high income countries demonstrates that
there is still room for improvement [12]. The United Nations
goals have brought further awareness and changes to
maternal and fetal care, however further work is needed to
successfully achieve these and end preventable stillbirths
and neonatal deaths [8, 10, 11].

Although in the past decades 51 countries have
implemented audit policies for maternal mortality and
morbidity, only 17 countries have implemented similar
policies for perinatal mortality and morbidity [14]. This
evidences the need to develop policies and strategies
across the globe to better measure PNM and analyze what
could be done to reduce it. The ‘Every Newborn Action
Plan’ (ENAP), developed by the World Health Organization
(WHO), proposed the reduction of stillbirth and neonatal
mortality rates to less than 12/1,000 by 2030 [15]. One of
this initiative’s key strategies specifically focuses on the
importance of collecting audit data surrounding stillbirths
and neonatal deaths [15].

Auditing allows the identification of maternal or fetal
risk factors increasing the likelihood of PNM, or the moni-
toring of substandard care factors (SSCF) that range from
adequate identification of risk factors by healthcare pro-
viders, to how the organization of a hospital may have
affected the outcome of a delivery [7, 16-28]. The WHO
recommends measuring specific indicators, such as peri-
natal and stillbirth mortality rates, and indicators of care,
such as the presence of a skilled attendant at birth, or the
use of antenatal corticosteroids [15, 29]. By implementing
audits and utilizing them as an intervention method [30] it
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is possible to identify and form recommendations or action
plans with the goal of improving antenatal care to reduce
perinatal mortality rates [5, 7, 16, 22, 28, 31-33].

The WHO has deemed the implementation of perinatal
audit and review essential to achieve goals in reducing
perinatal loss [9]. Notwithstanding this, clear barriers have
been identified to implementing audits and only a few
countries have successfully realized national perinatal au-
dits. It is acknowledged that the completion of perinatal
audit cycles as well as the formation of recommendations
and action plans based on their results, remains one of the
major challenges faced in successful perinatal audit
implementation [34].

This systematic review aims to explore and summarize
current literature on the implementation of perinatal mor-
tality audits in middle/high-income countries. It intends to
identify factors affecting the implementation of PNM audits
and the reporting of perinatal deaths. This review also plans
to study the identification of risk and substandard care
factors associated with perinatal outcomes through audits.
Additionally, it aims to outline and identify the imple-
mentation of outcomes or measures stemming from peri-
natal mortality audits or reporting programs.

Methodology
Search strategy

For this systematic review, a search of the following electronic da-
tabases was conducted: PubMed, EMBASE and EBSCO host,
including Medline, Academic Search Complete and CINAHL Plus
with Full Text. This was completed by two reviewers independently,
with specifically established search criteria, inclusion and exclusion
criteria.

For all databases, the following search terms were used:

(perinatal OR stillbirth OR neonatal OR stillborn OR intrauterine
death) AND (mortality or morbidity or death) N5 (audit or sur-
veillance or report)

The initial searches yielded a total of 16,248 articles, reduced to 13, 369
with the removal of some duplicates by the EBSCO database. These
publications were subsequently screened according to their titles,
generating 318 to be reviewed by abstracts. This selection process is
summarized as a flow chart in Figure 1.

Selection process and criteria

Peer-reviewed articles, with a publication date from 2000 and in En-
glish, Portuguese or Spanish were considered for inclusion in the re-
view, according to the language abilities of reviewers. Both qualitative
and quantitative research manuscripts were reviewed. Furthermore,
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Figure 1: Flow chart of selection process.

articles evaluating perinatal mortality audits or reporting, identifying
risk or care factors of perinatal mortality through audits, evaluating
perinatal mortality audit implementation and focused on middle and/
or high-income countries were considered for inclusion in this sys-
tematic review. High and middle income countries were defined ac-
cording to data from the World Bank [35]. Grey literature was not
included nor manuscripts focusing primarily on maternal morbidity/
mortality audits or perinatal mortality audits in low-income countries
or low resource settings were considered for inclusion as they are
beyond the remit of this systematic review. Significant differences in
maternity service provision exist between high and low income
countries and the focus in reducing perinatal mortality in low resource
settings also differs substantially from maternity centres in high
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income countries [36]. Challenges and facilitators to perinatal audit
are likely to differ greatly between these two groups and therefore
discussion of perinatal audit in low income countries was considered
beyond the scope of this review.

A total of 122 studies were selected for in depth, full-text review by
the two reviewers. Articles found during full-text review were cross-
referenced to ensure coherence in the selection process. A third
reviewer supervised the review process and was available for dis-
agreements or uncertainties related to study selection.

Full text was analyzed according to the inclusion and exclusion
criteria, as well as their relevance to the objectives of this review. A
manual search of these selected manuscripts was carried out to
identify potentially relevant references to include, generating five
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additional articles to be analyzed in full text. Only two of these ref-
erences met the inclusion and exclusion criteria, along with 18 of the
original 117 papers reviewed. The reasons for exclusion after full text
analysis are outlined in Table 1. Following this process, total of 20
papers were selected to be included in this systematic review.

Quality appraisal of studies

The CASP Critical Appraisal Tools for Case Control Studies and Qual-
itative Studies were used to assess the validity of the articles used in
this systematic review [37, 38]. For cross-sectional studies, the CASP
Case Control Study Checklist was applied, adapting this by removing
questions 6a and b which refer specifically to questions regarding
the control vs. cases group. All papers selected were considered valid,
and therefore included in this review. The papers their strengths
and limitations according to the appraisal tool are described in the
appendices in the Critical Appraisal Table (Supplementary material,
Appendix 1).

Data extraction

Data from the included articles was summarized systematically. The
following data was extracted from each article: Study population,
Sample Size and Location; Methods including use of external re-
viewers, barriers recognized in audit implementation, and risk factors
identified; Main outcomes relating to the objectives of this review and
study limitations. This review focused on preventable or modifiable
risk factors, most specifically maternal factors or factors associated
with clinical care. Risk factors associated with fetal causes of death
were not included in data extraction. A narrative summary was carried
out and data synthesis tables (Tables 2, 3, and 4) completed to present
the main characteristics and findings from the studies included.

Results

In total, 20 papers met the inclusion criteria and were
included in the analysis. However, two articles [18, 19]

Table 1: Summary of papers excluded on full text review.

Gutman et al.: Perinatal mortality audit: outcomes and barriers —— 687

referred to the same study and reported on the same data.
To avoid duplication these were combined and findings
of the two papers were reported as one entry (study
number 15).

The main characteristics of the included studies are
described in Table 1. The year of publication of the included
studies ranged from 2000 to 2018. Articles originated from
the Netherlands (n=6), Norway (n=1), Ireland (n=1), Italy
(n=1), United Kingdom (n=1), Croatia (n=1), Brazil (n=1),
Australia (n=2), New Zealand (n=1) and the United States
(n=3). Five studies were qualitative in design, while the
remaining 14 were quantitative. The countries from which
the articles originated from is depicted in Supplemen-
tal Material, Appendix 2. The main methods involved
regional [7, 16, 17, 20-23, 27, 28, 33], national [24-26, 31,
32, 39] and European [18, 19] perinatal audits, retrospec-
tive audits [16, 20-22, 26-28, 33] and descriptive audit
studies [7, 16, 17, 23-25, 27, 31, 32, 39-41]. Following crit-
ical appraisal, the quality of studies was deemed to be
good, overall. The quality of four studies, in total, was
determined to be fair as issues were observed in the
completeness of datasets [16, 25], and in the data collec-
tion methodology [22, 40]. Further detail on the quality
appraisal of the studies is available in Supplementary
material, Appendix 1.

Fourteen studies described factors affecting reporting
of PNM [16, 18, 20, 21, 23, 24, 26, 28, 31-33, 39-41]
and twelve studies reported on factors affecting the
implementation of PNM audits [7, 17, 18, 20-23, 26, 28,
39-41]. Fourteen studies focused on risk factors associated
with perinatal outcomes [7, 16-18, 20-28, 31] and seven-
teen presented information on audit recommendations
and/or outcomes of implementation of a PNM audit or
reporting program [7, 16, 17, 20-26, 28, 31-33, 39-41].

Papers excluded on full text review Number of papers excluded Total
Reason for exclusion EBSCO 2000-2010 EBSCO 2011-2020 PubMed Embase

Not within the remit of review: factors of implementation, 21 15 1 14 51
reporting of perinatal mortality, risk factors for perinatal death,

focused on perinatal audit processes and outcomes

Focus on low-income countries/low resource settings 3 3 0 2 8
Study design or article type: e.g. conference/meeting notes, 9 8 0 13 30
editorials, protocols

Articles unavailable in English, Spanish, Portuguese 1 0 0 4
Duplicates 1 5 1 1 8
Total 37 32 2 30 102°

?0One paper was manually extracted, outside of the database searches,

and excluded due to not aligning with aims of rev.
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Study  Author, year, title Study design, location, Methods Outcome measures

number sample size, population

1 Alderliesten et al. 2008. Perinatal audit Standardised audit and audit -  Presence of SSCFs in cases of
Design and evaluation of a The Netherlands review to establish cause of Perinatal Mortality (PM).
perinatal audit n=137 death, Substandard Care Fac- -  Audit panel members’ experi-

All cases of fetal mortality tors (SSCFs). ences of audit process.
>16 weeks gestation and Questionnaire distributedto -  Validity of outcome of peri-
neonatal deaths that occurred audit members to investigate natal audit meetings.
during Feb—Oct 1999 their opinion of the audit pro-
cess.
Anonymous narrative abstract
from case records analysed.

2 Amaral et al. 2011. Retrospective descriptive Cases collected in nine ma- - Maternal Morbidity, Maternal
A population-based surveil- audit study ternity services from medical deaths, Fetal deaths and Early
lance study on severe acute Campinas, Brazil and administrative records Neonatal Deaths, including
maternal morbidity (near- All cases of maternal compared to defined stan- maternal factors, causes of
miss) and outcomes in Campi- morbidity/near-miss, dards, supervised by research death. Preventability scores
nas, Brazil: The Vigimoma maternal deaths, and peri- personnel, and discussed for identified preventative
Project. natal deaths in Campinas anonymously by Municipal measures.

from Oct to Dec 2005 (n=159 Committee on Maternal Mor-
adverse perinatal events; 60 tality or Regional Health
Perinatal Deaths). Directorate Committee. Pre-
Total births Oct—Dec 2005 ventability Scores assigned.
(4,491 live births)

3 Dahl et al. 2000. Retrospective (1976-1983)  Anonymized medical records -  Perinatal deaths (PNM) and
Antenatal, neonatal and post and Prospective (1983-1997) for antenatal, neonatal and rates, BW, GA, maternal risk
neonatal deaths evaluated by Perinatal Audit post neonatal factors, causes of death,
medical audit. A population- ~ Troms County, Northern Nor-  deaths >20 weeks from retro- timing of death.
based study in northern Nor-  way spectivedata1976-1983,and - Quality of maternity care
way — 1979-1997. n=190 (1976-1983), 282 prospectively 1984-1997. assessed in audit according to

(1984-1997) antenatal, Medical Birth Registry used to accepted standards of care.
neonatal and postnatal obtain total born, and birth-

deaths. weight (BW) and gestational

All antenatal, neonatal, post- age (GA) subgroups.

natal deaths

4 De Lange et al. 2008. Perinatal audit PNM summaries from South -  Riskfactors for PNM, identified
Avoidable risk factors in peri-  South Australia Australian Pregnancy SSCFs, type of hospital where
natal deaths: A perinatal audit n=608 Outcome Unit reviewed by PNM occurred.
in South Australia All PNM in South Australia Maternal, Perinatal and Infant —  Patterns of risk factors in

from 2001 to 2005 Mortality Committee. cases of PNM; differences in
frequency of SSCF factors be-
tween differed levels of care.

5 De Reu et al. 2009. Retrospective perinatal audit Reporting of PNM via case —  Feasibility of a nationwide
The Dutch Perinatal Audit n=228 report form by all pro- perinatal audit.

Project: a feasibility study for All cases of PNM in three re- fessionals involved in peri- — ldentification of SSCFand level
nationwide perinatal audit in  gions in the Netherlands in a natal care. of relation between SSCF and
the Netherlands one-year period (2003-2004) Audit groups formed anony- PNM.

mous narratives and case

documents. six audit groups

classified cause of death,

SSCFs and relation between

the two.

National Dutch perinatal

database (PRN), hospital

admin, checked for missed

cases of PNM.

6 Eskes et al. 2014. Perinatal audit, Population Audit reviewers received —  Description of implementation

Term perinatal mortality audit
in the Netherlands 2010-

based cohort study
The Netherland

training in audit process and
PNM classification.

process of Perinatal Audit
(PNA).
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Study  Author, year, title Study design, location, Methods Outcome measures

number sample size, population
2012: n=943 registered PNM, Audit meetings were held to Number of perinatal deaths,
a population-based cohort n=707 audited PNM review cases NS identify cases PNM meetings and numbers
study All perinatal deaths that of SSCF. attending each.

occurred in the Netherlands  SSCF was defined as deviation Cause of death data, presence
during the period 2010-2012 national guidelines, local pro- of SSCFs and relationship to

tocols, or normal professional PNM.

practice.

Two real time databases were

created to support the audit

(Perinatal Audit Registry of The

Netherlands (PRN-Audit) and

Perinatal Audit Registry Sys-

tem (PARS).

Audit narrative and supple-

mental data are provided on

PRN-Audit. Audit meetings and

outcomes are registered on

PARS.

7 Flenady et al. 2010. Cross-sectional qualitative Anonymous telephone Likert Service providers knowledge
Uptake of the PSANZ perinatal survey study style survey regarding Peri- on utilisation and views of
mortality audit guideline Australia and New Zealand natal Society of Australia and PSANZ guideline; awareness

n=133 lead midwives and New Zealand (PSANZ) guide- and use of guideline; practices
doctors working in birthing  lines. The lead doctor and relating to investigation and
suites of 78 maternity hospi- midwife on duty at the time of audit of perinatal deaths ac-
tals with >1,000 births/yearin the telephone call were inter- cording to guideline; recom-
Australia and New Zealand.  viewed and responses were mendations, barriers, and
recorded into data entry potential solutions to imple-
sheets. mentation of the guideline.

8 Kapurubandara et al. 2017. Retrospective case series All cases of singleton still- Cause of death, gestational
A perinatal review of singleton audit births from hospital database age, maternal demographics,
stillbirths in an Australian Westmead Hospital, Sydney, between 2005 and 2010 antenatal complications,
metropolitan tertiary centre Australia retrospectively reviewed. postpartum maternal

n=215 singleton stillbirths Cases reviewed according to outcomes.

28,109 singleton deliveries ~ PSANZ PNM audit guidelines Descriptive analysis of ante-
recorded at hospital (2005- by team of maternal fetal natal care, investigations, and
2010) medicine specialists. postpartum follow up care.

9 Kieltyka et al. 2012 Commentary/Descriptive Re-  Descriptive review of the Differences between NFIMR
Louisiana Implementation of  view implementation of the state- recommendations and actual
the National Fetal and Infant  Louisiana, United States wide LaFIMR and changes implementation in Louisiana.
Mortality Review (NFIMR) Pro- Louisiana’s Fetal and Infant ~ made from the NFIMR program
gram Model: Successes and  Mortality Review (LaFIMR) guide.

Opportunities. processes.

10 Kortekaas et al. 2018. Quantitative Descriptive Cases of term PNM Term PNM stratified by gesta-
Perinatal death beyond Study (=37 weeks) registered on tional age at moment of death.
41 weeks pregnancy: an eval- The Netherlands Perinatal Audit Registry of Classification of death using
uation of causes and sub- n=947 term PNM Netherlands (PARS) selected Modified ReCoDe
standard care factors as 479,097 total term and post- for local audit. classification.
identified in perinatal audit in term deliveries Assessed quality of care, SSCFs
the Netherlands SSCFs, cause of death with

Wigglesworth classification,
cause of death using ReCoDe.
11 Lee et al. 2014. Retrospective perinatal audit Data of all live births, fetal and Demographic details, medical

Understanding Perinatal
Death: A Systematic Analysis
of New York City Fetal and
Neonatal Death Vital Record

New York, United States
n=2,665, n=1930 fetal
deaths, n=735 neonatal
deaths

neonatal deaths provided by
clinical and administrative
staff in medical facilities in
NYC.

history and cause of death,
level of completeness of fetal
death records.
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Study
number

Author, year, title

Study design, location,
sample size, population

Methods

Outcome measures

12

13

14

15

Data and Implications for
Improvement, 2007-2011.

McNamara, 0’Donoghue, and
Greene 2018.

Intrapartum fetal deaths and
unexpected neonatal deathsin
the Republic of Ireland: 2011-
2014; a descriptive study.

Misra et al. 2004.

The Nationwide Evaluation of
Fetal and Infant Mortality
Review (FIMR) Programs:
Development and Imple-
mentation of Recommenda-
tions and Conduct of Essential
Maternal and Child Health
Services by FIMR Programs

Po’ G, et al. 2019.

A regional audit system for
stillbirth: a way to better un-
derstand the phenomenon

Richardus et al.,

Differences in perinatal mor-
tality and suboptimal care be-
tween 10 European regions:
results of an international
audit (2003)

Suboptimal care and perinatal
mortality in 10 European re-
gions: methodology and eval-
uation of an international audit
(2003)

All third trimester fetal and
neonatal deaths in New York
City from 2007 to 2011

Descriptive Analysis of Peri-
natal Mortality Audit
Ireland

n=81 intrapartum fetal
deaths, 36 unexpected
neonatal deaths

282,829 total births

Cross-sectional qualitative
quantitative analysis of fetal
and infant mortality review
(FIMR) programs

United States

n=74 (84% total population)
Total of 88 FIMR programs
eligible for inclusion in study
United States

Regional Perinatal Audit
Emilia-Romagna Region, Italy.
n=332 stillbirths

107,528 total births (2014-
2016)

Retrospective perinatal audit,
Europe (EuroNatal study)
n=1,619

Regions in 10 European
countries selected that would
be representative of popula-
tion of that country. 60% of all
cases of PNM in the regions
audited between 1993 and
1998.

Healthcare providers classi-
fied cause of death based on
WHO ICD-10 codes.

Failure to meet set criteria
defined fetal death registra-
tions as incomplete.
Ill-defined causes of death
were defined as unspecified
causes of death, or cases
identified as extreme prema-
turity or prematurity.

Data on intrapartum deaths
and unexpected neonatal
deaths (>34 weeks gestation
or BW>2,500 g) from National
Perinatal Epidemiology Centre
(NPEC) PNA data from 2011 to
2014 analysed.

NPEC collects national peri-
natal mortality data through a
standardized notification
system.

Telephone interviews with
FIMR program directors ana-
lysed function and output of
programs.

Data on development and
implementation of recommen-
dations based on data from
FIMR programs.

Quantitative analyses of dif-
ferences in outcomes of
various FIMR programs.

All stillbirth cases evaluated
according to specifically
designed diagnostic protocol
in six local audits of one re-
gion. Data collection and re-
view by Multidisciplinary team
(MDT) twice a year.

International audit panel with
members from 12 EU countries
examined PNM cases at

>28 week that fall within cate-
gory Il, 1, V, X and XI of the
Nordic-Baltic Perinatal Death
Classification system were
analysed. Standards of care
based on international guide-
lines/review of literature/
best-practice consensus
agreed by panel members.
Suboptimal care defined by

Impact of electronic reporting
system and the revised fetal
death certificate on data
completeness and cause of
death data.

National intrapartum death
rates, maternal and fetal fac-
tors, intrapartum details,
postnatal investigations and
causes of death from NPEC
data.

Evaluation of FIMR programs to
characterise their roles in
improving the perinatal sys-
tem of care.

Evaluation of intermediate
outcomes of FIMR programs,
recommendations suggested
by FIMR programs.

Maternal and fetal informa-
tion, diagnostic work ups.
WHO classification of stillbirth
and ReCoDe classification for
cause of death.

Quality of Care evaluation was
conducted according to the
Confidential Enquiry into Still-
births and Deaths in Infancy
(CESDI) grade and relevant
Italian Guidelines.
Comparison of SSCF pro-
portions in 10 different EU
countries

Relationship of SSCF to PNM
Validity of perinatal audit de-
cision in assignment of SSCFs
to cases and relation to cases
of PNM
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Study
number

Author, year, title

Study design, location,
sample size, population

Methods

Outcome measures

16

17

18

19

Robertson et al. 2017.
Each baby counts: National
quality improvement pro-
gramme to reduce
intrapartum-related deaths
and brain injuries in term
babies

Rodin et al. 2015.

Perinatal Health Statistics as
the Basis for Perinatal Quality
Assessment in Croatia.

Van Diem et al. 2012.

The implementation of unit-
based perinatal mortality audit
in perinatal cooperation units
in the northern region of the
Netherlands.

Wolleswinkel et al. 2002.
Substandard care factors in
perinatal care in the
Netherlands: a regional audit
of perinatal deaths.

Review article of Each Baby
Counts (EBC) Project, a pro-
spective national perinatal
audit

UK

n=921

All intrapartum, early
neonatal deaths and infants
with severe brain injury from
January to December 2015
Retrospective Audit Study
Croatia

n=4,633 perinatal

deaths >22 weeks

587,356 total

births >22 weeks

Perinatal Audit (Observational
study)

The Netherlands (Northern
Region)

n=15 perinatal cooperation
units, n=112 perinatal deaths
All 15 perinatal cooperation
units and all their cases of
PNM between Sept. 2007 and
Mar. 2010.

1,026 questionnaires with
Audit Participants Feedback

Retrospective Regional Peri-
natal audit

The Netherlands

n=332

All PNM occurring in region in
the Netherlands

grading system adapted from
CESDI123 duplicate cases
included to assess intra- and
inter-panel validity.

Eligible babies registered and
case summaries uploaded to
online database.

Case summaries reviewed by
two EBC-trained reviewers to
examine: whether information
was sufficient; whether
different clinical care would
have resulted in different
outcome.

Assessed perinatal health in-
dicators and outcomes from
perinatal hospital data
collected by Croatian Institute
of Public Health (CIPH) be-
tween 2001 and 2014 after the
implementation of new
reporting system according to
WHO recommendations
Unit-based audits imple-
mented in 15 units.
Multidisciplinary core group
and external confidential audit
committees formed.

Cases were identified by the
core committee as they
occurred.

Anonymous narratives for
audit meetings formulated.
Data from attendance list and
questionnaire collected from
participants of audit.

Cases of PNM identified
through hospital and
midwifery records.

Expert MDT panel defined
audit criteria; panel members
noted deviations from the
standard of care criteria and
their relationship with peri-
natal death on a score sheet.
27 cases reviewed by both
subpanels to study inter-
subpanel agreement.

164 “high risk” cases ana-
lysed by both Dutch and Euro-
pean panels.

Proportion of intrapartum
stillbirths, early neonatal
deaths and severe brain injury.
Relation of quality of care to
adverse outcome.

Perinatal outcome indicators:
PNM, Fetal Mortality, Early
Neonatal Mortality according
to BW (>500 g, »1,000 g) and
GA (>22 weeks, >28 weeks)
Comparison of rates when
definitions of PNM cases are
altered.

Unit participation and individ-
ual staff participation in the
new audit process.

SSCFs and actions to improve
care identified in the audit.
Feedback of audit participants
regarding the process

Presence of SSCF in cases of
PNM; extent to which this was
likely related to adverse
outcome.

Frequency of SSCF according
to level of care — (midwife,
obstetrician, led home birth).

CESDI, Confidential Enquiry into Stillbirths and Deaths in Infancy; EBC, Each Baby Counts; FIMR, Fetal and Infant Mortality Review; LaFIMR,
Louisiana Fetal and Infant Mortality Review; MDT, Multidisciplinary Team; NFIMR, National Fetal and Infant Mortality Review; NPEC, National
Perinatal Epidemiology Centre; PARS, Perinatal Audit Registry of Netherlands; PNM, Perinatal Mortality; PMR, Perinatal Mortality Rate; PNA,

Perinatal Audit; PSANZ, Perinatal Society of Australia and New Zealand; SSCF, Substandard Care Factors.



692 —— Gutman et al.: Perinatal mortality audit: outcomes and barriers

DE GRUYTER

Table 3: Factors affecting the implementation of PNM audits and the reporting of PNMs as reported in the included studies.

Study
number

Author, year, title

Factors affecting the implementation of
PNM audits

Factors affecting reporting of PNMs

1

Alderliesten et al. 2008 [17].
Design and evaluation of a perinatal
audit

Amaral et al. 2011 [22].

A population-based surveillance study
on severe acute maternal morbidity
(near-miss) and outcomes in Campinas,
Brazil: The Vigimoma Project.

De Lange et al. 2008 [16].
Avoidable risk factors in perinatal
deaths: A perinatal audit in South
Australia

De Reu et al. 2009 [28].

The Dutch Perinatal Audit Project: a
feasibility study for nationwide peri-
natal audit in the Netherlands

Facilitators:

16/16 respondents — felt “secure dis-
cussing openly” in review.

Barriers:

16/16 respondents — review was “time
consuming.”

20% audit members said they could
not cooperate in future due to time.
Mean time to prepare for meeting was
4 h.

Participant/close colleague involved in
case in 26% of cases discussed.

3% of cases had too little information
to include in the audit.

Two reviewers unable to participate in
case reviews due to personal involve-
ment in case.

Facilitators:

Benefit in regional vs. local audit to
capture referred patients — 48% of
patients with adverse events were
referred from municipalities/supple-
mentary systems.

University services (research) and cli-
nicians working together on surveil-
lance system aided in its acceptancein
hospitals.

Barriers:

Time consuming process: about
30 min/case for review process: 13 four
hour meetings for Municipal Commit-
tee and 7 four hour meetings for
Regional committee.

Barriers:

59 cases missing from audit (19.8%)
according to LPAS (National Perinatal
Audit study) due to under-reporting to
the LPAS database.

21 cases missing according to Dutch
Perinatal Registry (7.1%). In one region
under-registration may be linked to
lack of tertiary centre requiring out-of-
region transfer. In other regions, no
plausible reason identified.

Time (average 8-h preparation) and
financial burden identified as barrier to
nationwide audit programme

Barriers:

Sub-standard Care Factors (SSCF) only
identified where explicitly identified in
the Perinatal Mortality (PNM) summary
may have underestimated presence of
SSCF

Facilitators:

High quality of case summaries sup-
ported by Multidisciplinary Team (MDT)
assessment.

Barriers:

Discharge letters, especially from ob-
stetricians, were often incomplete.
Review panel training improved identi-
fication of SSCF and their relation to
cases of PNM.
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Study Author, year, title Factors affecting the implementation of Factors affecting reporting of PNMs
number PNM audits
6 Eskes et al. 2014 [31]. Facilitators: Barriers:
Term perinatal mortality audit in the —  Good attendance from all members of - Insufficient data in 11% of cases for
Netherlands 2010-2012: the MDT at Perinatal Audit (PNA) SSCF assessment. Other studies with
a population-based cohort study meetings. An independent chairperson dedicated researchers had lower rates
at PNA meetings optimised outcomes. of insufficient data.

— Cases reviewed by audit committee - Cause of death was unknown in 32% of
within 3—6 months minimised poten- cases according to Tulip classification,
tial loss of details of case and potentially due to lack of training with
contributing circumstances. classification system.

7 Flenady et al. 2010 [41]. Facilitators: Barriers:
Uptake of the PSANZ perinatal mortality - 19% respondents had previously — 65% participants mentioned the need
audit guideline received training in guideline use. for better data collection and reporting

- 78% found information brochures, systems
clinical exam, and investigation
checklist useful, 82% users were
satisfied with guideline overall.

Barriers:

- 90% of participants supported the
need for training on guidelines,

- 79% lacked access to advice on audits
and investigation of perinatal deaths.

- 77% needed more training on apprais-
ing evidence for practice.

- 45% respondents never received
feedback from PNM meetings.

8 Kapurubandara et al. 2017 [21]. Barriers: Barriers:
Aperinatalreview of singleton stillbirths —  Lack of maternal ethnicity data recor- - No standardization of how terminations
in an Australian metropolitan tertiary ded in general obstetrics database. of pregnancy (TOP) should be reported.
centre - Need for improved uptake of investi- - Identified rise of stillbirth rate (OR per
gations for stillbirth according to year=1.08, 95% CI 1.001 to 1.171,
PSANZ guidelines (e.g. universal p=0.048), that was not significant when
placental exam, post-mortem uptake). TOP was excluded (OR per year=1.03,
95% Cl 0.945 to 1.124, p=0.49).
9 Kieltyka et al. 2012 [40]. Facilitators: Facilitators:

Louisiana Implementation of the Na-
tional Fetal and Infant Mortality Review
(NFIMR) Program Model: Successes and
Opportunities.

- Institutional Review Board, Maternal
interview consent forms modeled after
NFIMR.

— Updated standardized data collection
forms to web-based statewide system:
BASINET.

— 100 active case review teams (CRT) and
25-111 community action team (CAT)
members participated vs. NFIMR
recommendation of 12-35 CRT and CAT
members, to diversify representation
at each meeting.

-  CAT members involved in liaising with
local and national organizations that
facilitate implementation of action
plans identified through auditing.

Barriers:

—  General National guidelines required
adaptations to meet state and local
laws and legislation.

- Maintaining identifiers to link data
more efficiently to birth records vs. se-
curity and confidentiality.

Barriers:

— NFMIR had no recommendations on
how to prioritize cases when not all
could be reviewed.

—  Vital Records Office data collection not
as timely as case identification in hos-
pitals/media obituaries. Cases
sampled are only those with available
data.

—  Staffing capacities: Louisiana FIMR
(LaFIMR) prioritized reviewing specific
cases (i.e. Preterm) where action is
most needed, and staff had capacity to
review all of these defined cases.

—  Funding required for state-wide online
data collection and publication of
reports.
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Study Author, year, title Factors affecting the implementation of Factors affecting reporting of PNMs
number PNM audits
11 Lee et al. 2014 [33]. - Barriers:
Understanding Perinatal Death: A Sys- — Inappropriate terminology in records
tematic Analysis of New York City Fetal suggested lack of user training.
and Neonatal Death Vital Record Data —  Unknown responses were provided for
and Implications for Improvement, >5% of registrations for 13 of 19 items
2007-2011. evaluated.

— Implementation of the e-reporting sys-
tem led to an increase in the proportion
of parameters that were reported as
unknown for increased for most items.

— There was a significant difference in
proportion of ill-defined causes of fetal
death vs. neonatal death following
implementation of the e-reporting sys-
tem (67% vs. 5%, p<0.0001).

— lll-defined deaths were primarily re-
ported as fetal death of unspecified
cause (99% Fetal death records with ill-
defined cause of death were signifi-
cantly less likely to be incomplete (63
vs. 69%, p=0.01)

12 McNamara, O’Donoghue, and Greene - Facilitators:

2018 [24]. — Inclusion of placental examination in

Intrapartum fetal deaths and unex- majority of cases (91%).

pected neonatal deaths in the Republic Barriers:

of Ireland: 2011-2014; a descriptive — Differences in reporting of placental

study. histology among units (no stand-
ardisation) to National Perinatal Epide-
miology Centre.

— Only 60% cases had post-mortem ex-
amination completed (higher for
stillbirth).

13 Misra et al. 2004 [32]. - Facilitators:
The Nationwide Evaluation of Fetal and - 83% of directors and 58% of staff
Infant Mortality Review (FIMR) Pro- participated in training in how to use
grams: Development and Implementa- case review findings.
tion of Recommendations and Conduct - 86% of directors and 80% staff partici-
of Essential Maternal and Child Health pated in training in perinatal health
Services by FIMR Programs and/or infant mortality.

- Two-tier FIMR systems were more likely
to report implementation of the 10 topic
areas (p<0.001).

14 Po’ G et al. 2019 [23]. Barriers: Barriers:

A regional audit system for stillbirth: a
way to better understand the
phenomenon

- Audit described as time consuming.

— Disagreement of cause of death in
16.4% of cases between local and cen-
tral committees.

— Classification of cause of death left
significant number of cases
unexplained.

—  Lack of specialized pathologist in peri-
natology resulting in heterogeneous
results across local audits.

- Facilitator

—  SB clinical record and complete diag-
nostic work-up designed for use in
every Obstetrics Unit.
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Study
number

Author, year, title

Factors affecting the implementation of

PNM audits

Factors affecting reporting of PNMs

15

16

17

Richardus et al.,
Differences in perinatal mortality and -
suboptimal care between 10 European
regions: results of an international audit
(2003) [18]

Suboptimal care and perinatal mortality -
in 10 European regions: methodology

and evaluation of an international audit
(2003) [19]

Robertson et al. 2017 [39]. -
Each baby counts: National quality
improvement programme to reduce
intrapartum-related deaths and brain
injuries in term babies

Rodin et al. 2015 [26].
Perinatal Health Statistics as the Basis -
for Perinatal Quality Assessment in
Croatia.

Barriers:

4% of cases had insufficient data to
include in audit.

In 11 cases (0.7%), consensus from the
panel could not be reached.

Lack of standardisation of audit pro-
cess and methodology makes it diffi-
cult to compare regions.

Barriers:

Standardized definitions of cases
required for international comparisons
of PNM.

—  E-learning course for each professional
(obstetricians, neonatologists and
midwives) in every hospital on how to
complete stillborn records and carry out
diagnostic protocol.

Facilitators:

- 75% of SSCFs identified based on
criteria laid out by audit panel; 25%
based on consensus within subpanels.

— High level of case identification in
Belgium, Finland, Norway, Scotland
Denmark, England, and Sweden due to
overlap between medical and civil
registrations.

Barriers:

— No association was found between
completeness of data and grading of
SSCF.

- Differences in definition of FGR between
countries.

— Lack of standardised audit criteria and
methodology limit international
comparison.

- Good consensus among panel mem-
bers and subpanels (kappa coefficient
0.69 and 0.74 respectively). Reproduc-
ibility between subpanels was reason-
able (kappa coefficient 0.61).

Facilitators:

- 96% cases were carried out by MDT.

- Barriers:

—  34% of case reports were incomplete
and had insufficient information for
analysis.

-  Only 52% of local reviewers used a
specific tool/methodology to review
each case including locally developed
tools, National Patient Safety Authority
(NPSA) intrapartum-related death pro-
forma, local midwifery supervising au-
thority stillbirth tool.

Facilitators:

- Reporting of PNM according to differing
criteria (i.e. WHO criteria) altered PNM
rates and emphasised specific sub-
groups requiring further attention (e.g.
Early Neonatal Mortality highest in 22—
27 gestation subgroup).

Barriers:

- Vital data/Civil Registration systems
use different definitions or do not
collect PNM data to include Birth Weight
and Gestational Age.
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Study
number

Author, year, title

Factors affecting the implementation of

PNM audits

Factors affecting reporting of PNMs

18 Van Diem, et al. 2012 [7].
The implementation of unit-based peri-
natal mortality audit in perinatal coop-
eration units in the northern region of
the Netherlands.

19 Wolleswinkel et al. 2002 [20].
Substandard care factors in perinatal
care in the Netherlands: a regional audit
of perinatal deaths.

Facilitators: -
From Audit Participants Feedback:

10% valued initial training, 12% valued
analysing SSCFs methods the most.
Collective non-judgemental search for
SSCFs (21%), multidisciplinary team
(13%), perception of safety (13%)
allowing more open discussions of
own care and cooperation in groups,
reflection on own professional perfor-
mance (5%)

Barriers:

Barriers:

Limited funding

Time-consuming process for meetings,
need for motivation of caregivers to
reflect on their practice.

Frequency of meetings: 64 audit
meetings held mostly outside office
hours, usually twice yearly. Two larger
hospitals switched to monthly and
3-monthly.

76 cases whose data was not available -
for study due to confidentiality.
Insufficient information in 11 cases

Facilitators:

Half of SSCFs identified through explicit
audit criteria. Half identified through
implicit criteria agreed by audit panel.

(3%).

—  ‘Good’ agreement between the sub-
panels (kappa score=0.62).

— European panel assigned 2 (SSCF
possibly related to case of PNM)/3
(SSCF probably related to case of PNM)
scores to 46% of cases. Dutch panel
36% (sign test for paired samples,
7=-1.677, p=0.094).

CAT, Community Action Team; CRT, Case Review Team; FIMR, Fetal and Infant Mortality Review; MDT, Multidisciplinary Team; NFIMR, Fetal and
Infant Mortality Review; PNM, perinatal mortality; PNA, perinatal audit; SSCF, substandard care factors; TOP, termination of pregnancy.

Factors affecting the reporting of PNM in
audit

Factors affecting completeness and standardisation of
data

The lack of standardised reporting criteria or clearly
established definitions was mentioned in four studies
[19, 21, 24, 26]. Differences in reporting, classifications and
criteria used were issues raised in these studies which
hampered the adequate and reliable reporting of perinatal
mortalities in the context of audit. Three studies mentioned
the need for a standardized tool to facilitate the process of
reporting data [33, 39, 41]. One study noted that 27% of
reports did not have enough information to classify the

cause of death, and that 24% of reports were incomplete at
the time of data collection [26].

In a perinatal audit of intrapartum fetal deaths and
unexpected neonatal deaths by McNamara et al. [24], a lack
of standardisation in the reporting of placental histology
was noted and a significant variation in the details of re-
ports was observed.

Other factors that were found to affect the quality of
perinatal audits include multidisciplinary input in the
formulation of case summaries [28, 31, 39], staff training
and capacity [7, 31, 33, 41], standardisation of audit
methodology and adequate adaptation of audit procedures
and guidelines to different regions or states [26, 28, 40].
One study found that clinicians needed better guidance
with regards to investigating PNM (79%) and 65% of



697

outcomes and barriers

Gutman et al.: Perinatal mortality aud

DE GRUYTER

‘pouadqns jsej pue

1S4y ul (£0°0=d) %I°/£-6°0G :Supjows % -
‘pouiadgns jse) 03 3s1y

woly AjsidAIUN/1004dS YSIH %I'LE-6'05 —

‘pouad-qns 1Se| 0} 1SIY Woly

Jooyds Arewnd %8°9¢-0"9 :(100°0=d)

pag)dwod  19A9]  uoniednpa  1SaysSiH

"(£661-€86T) poltad-gns ise) 03 (€861

-9/61) pouad-qns 351y wouj 3)8uls SulAl]

(100°0=d) %¢g1-8'z¢ :Aueiqey-0d-uoN

syjeap jejeulsod ‘|ejeuosu ‘jejeusjue ||y
syjeap |ejeulsod pue |ejeUOdU ‘|RIRUIUR
(£661-%861) 78T ‘(€861-9.61) 061=U
AemioN uisypop ‘Ajuno) swou)

Hpny |eIRULIRd (L66T-£86T) dA1303ds

"/661-6/6T — AemioN

uidyuou uj Apnis paseq-uoiejndod

V "}Hpne |edipaw Aq pajenjeas syjeap
|eleuoau }sod pue jejeuoau ‘|ejeudjuy

- 15101084 |RUIB)RY -01d pue (€861-9/61) aA11dadso0l1ay ‘[£2] 000T 1B 19 1yRQ €
92130e4d JedIUN)D 03Ul pajuswaldw] usaq
SBy UOIJEpUSWIWOIAI SIY} I9Ylaym Jespun -
‘seIpnis
1eu01329s SS0.2 YSno.y3 9due||IdAINS
9ININj papuawWIW0IIY ‘s]020304d J€IIUID
uanoid Ajjedyijualds uo paseq suoljepusw
-W0J31 0} Pa] S9SEI JO MIIA3I IJJHWWO) -
:S9Wo0dINQ
(I ¥ 0°'%) S99 Aq aseasip |ejeuoau
Jo sixejAydoud ajowoud ‘(0 ¥ 0°9)
A1a8ins peay |ejeuoau 10j wes)
aiedald :Sdd 1s9ySly ANI ploAy -
T1¥2L€) (syq
a211oe.d Jeaiun)d jereuald anoidw 3AI] 16%7°7) S00C 220-120 Syuiq |eloL
“(@s #'11/+) 0°47) susis Sujuiem *$921M19S Ajussjew Aysiaaiun angnd ‘(syyeaq |eieultad 09
lejeuasd uo uswom jueusaid ul Juanbaiy aJoW SJUDAS 3SISAPE |BJRULIDd  —  ‘SJUIAS |ejeuliad asIaApe 6GT=U) "'S00T
91eINp7 :Sdd I1s9ysiy g4 plony - :510328) dIB) 79Q 0} 190 wouy seurdwe?) uj syjeap '199/01d ewowiSIA Y] :|izeig
*suoljes)dwod Jereunsad pue ‘syjesap jeusalew ‘ssiw ‘seurdwe) uj SAWOIINO pue (SSiw-Ieau)
:(Sdd) $9102s Ajjiqejuanald yum uoisuapadAy jeulajew o} pajejal -1eau/AJIpiqiow JeUISIBW JO SISED || Ajipiqiow |euidlewWw 3INJE JI9AIS UO
aN3/Q4 1udAs1d 0) SUOIJUBAISIUL PAYIIUBP|] — SYIeap |eleuoau jo 9/T ‘uioqins jo €/1 - J1zeag ‘seuidwe)  Apnis ddue)jdaIns paseq-uoijeindod vy
1SUOIIepUBWIWOIDY 1510108} |RUIRIRY Apnis 11pne aAndLasap aAldadsonay ‘[zl 110T e 19 JelRWY r4
92130e4d JBDIUID 03Ul pAjuUBW
-9]dwi aJe }Ipne jJo S}nsai JdyleyMm Jespun -
*Y1e9P JO ISNEI dBUWIAAP 0} *(WNd) A1jeuow jejeuliad 03 painguiuod
ss9d0.d JIpne uj panjoAul aq 03 3siSojoyled  — K@)l SIJSS ‘s9sed 88// — SIIM Hz< - 6661 190-934 Sulnp paiinldo
*1eadh ‘WNd 03 painguiuod Ajay1) Jey} SYjeap |ejeuoau pue uolielsas
/sawi} # xew aq pjnoys ypne ue jo Aouanb S4JSS ‘s9sed /€1/8 — uo1jelsas S)oam 91« — S)99M 9T« AJljerow |e13) Jo Sased ||y
-91} papuawWwWwodal pue aied jo Ayenb uo ‘Juasaid a1am (S4DSS) /€=U Jipne
juiod juepodwi ue sem jipne Jysnoyl %98 — SI0]OBj dILI PIEPUR]S-QNS ‘SBSEI JO %G U]  — SspueaylaN ayL |eyeunsad e jo uoijenieas pue usisaq
1SUOIIEPUBWIWOIDY 1510]28) 918D JIpne |ejeusad ‘[£1] 800T ‘1€ 1 uULlSaIIBPIY T
weiSoid Sujpodai 10 Jipne WNJ © Jo uoljejusw payiuapi sawod uonejndod Jaqunu
-9)dw| JO S9WI02)N0 pue SUOI}EPUBWWOIDY -Jno jejeuntad yjim pajeidosse si03aej sy ‘azis 9)dwes ‘uonjedo) ‘uSisap Apms 3 “1eak ‘loyny Apms

‘sypne |eleutsad Jo SW0IN0 pue payiIuapl S101dey sy 7 dqeL



DE GRUYTER

outcomes and barriers

Gutman et al.: Perinatal mortality aud

698

*92130e4d oju] pajuswa)dwi ale
SUOl}epPUAWWOd3l }Ipne Jayldym Jea)dun
*siapinold aled Ajuial

-ew |je 1o} uolednpa jeuolssajold Jaymung
*3SIWap ul }Nsai pjnod jeyl

foueusaud aje) ul swoydwAs Sujuizsduod
SuipieS8as uoneonpa jusned Suiroidw

:suoljepuswwoday

*aled |euoissajosd ul Aduadyap %z I
'3 |RJRUIIUE Ul SIIDUIIDYIP %9°T
*21ed wnyeduad ul S91dUBIDYIP %6
*34e J0 SS322. 0} Sulelal S4Y %I

*dnoiSqns

Jeussjew Ul S4Y  9)qEPIOAR %Y

(S4y) si010e4 )SIY

((0'%7-1°2) 68°C ¥OV) sad ut Ajea)d

Po1e3S 10 SYMIQ 3AI] Ul SHSIA |RjeudIUR

€> Se pauyap aled |ejeusjue jewlulpy
((ws'c

—-GT'T) 68°T YOY) aSeLueds|w paudjealyl
(5522

-9%'G) 68°8 YOVY) 9dusledwodu] |eIIAIR)
(66 7—T1°€) 76°€ YOV)

(¥9NI) uonDLISAY YIMOIH duudINesu|
((68'T-99°'1)

61°C YOV) 9sned Jayjo aSeysioway wnyied
-y ‘((55°8-8%) 07’9 ¥Ov) uondniqy
((9£797-91°81) S0°TT YOV) Inoqge| w.ajdid

:Slojdej ale)

((6€76-99°%) £°9 ¥0) asnh Snip 1dI||

S8°'T ¥OV) 1aplosip dulelydAsd

‘((s9°¢C

-62°T) T/'T YOV) uoisuapadAy Sunsixs-aid
((92'%-607) 91°€

(¥0ov)) ASojouydzal aapdnpoisdas paisissy
(LTT-1ST 1D %56) $8°C ¥0) Subjows

1S10)0€) |RUIBIBI

*3](EPIOAR 9JaM }129]83U |euId]BW JO SISED
79 ‘aled jewndo papiaoid pey 91A13s
yeay JI 3)qeploAe ag 0} punoj syjeap #9
*(Lz=u) (pa123[a. 921ApE |BdIpaW 5°9)
129)83u |eusalew Jo (yZI=Uu) (SpJepuels
paidadoe 03 dn jou aied |edIpaW pue Sain
-padoud) walsAs ad1n9s yieay Aq ‘suols
-B220 TST Ul payljuapl aJed Jewiido-uou jo
$103128) ‘Syjeap 9%5°z¢ ul aied jewndo-qns

:Slojdej ale)

500¢

031 T00C woJj eljelisny yinos ul WNd IV
809=U

elje1ISNy yinog

jipne |ejeupsad

eljessny
yinos ul Jipne jejeunad y :syjeap
1ereunsad ul S1032e) )SI 91qBPIOAY

‘[91] 8007 "|e 12 33uE] 3Q 4

weiSoid Suppiodal 10 Jipne WNJ € Jo uonjejusw
-9)dw] JO SAW02}N0 pue SUOI}epUIWLI0IFY

pay1juapl sawod
-1n0 Jejeunsad yym pajeidosse s103Iey )Siy

uonejndod
‘azis a)dwes ‘uoijedo) ‘uSisap Apmg

Bqunu

apn ‘1eak qoypny  Apmg

(PenunuU0d) 4 3)qeL



699

outcomes and barriers

Gutman et al.: Perinatal mortality audit

DE GRUYTER

921AI9S (LAW) wea] Areundidsipimniy pajed
-1pap e ySnoiy} aufapins ay} jo uonejudW
-91dwi |nyssaddns papodal aney sje)dsoy

SawodinQ

*SUOI}epUSWIWO0I3] JO
uojjeuawa)du] aINSud 03 S}PNe WNJ Woly
3Jeqpasy ul sjuswaroidwl papuswwoddY

‘uol3ednpa pue Sujuiel)
Jy129ds 1asn Jo dul)dpINS papuswwoIdy

1SUOIIRPUBLIWOIDY

*JUSWaAOW |e)d) padnpal

10} du1japIns jeuoljeu e jo JuswdojaAsp
Suipnpoui ‘uorzedrgnd Jo awil ay) Je pajusw
-9]dwi usaq pey SUOIJEpPUSWIWOIAI BWOS

:SawodinQ

‘poOpUIWIWOIAI UOIIeSIISAAUI pue WalSAs
uol3eIyISse)d WNJ Jo asn ul Suruiesy Jayyng
*sajanjod

1e20] jo Juswdo]anap ay3 pue saulapinsg jo
3sN J3YLINJ INOQE SUOIJEPUSWIWOIAI JO %6T
‘348 JO Uollesiu

-e810 0] paje|as SUOIIEPUIWWOIAI JO %SGE
'S9sed 9/¢ ul pay

-1JU3pI 4JSS ¢1G Jo 9duasaid ayy uo paseq
‘9peuw 919M SUOIIEpUIWWOIAI £09 JO |B10} Y

suoljepuswiwodsy

‘uoiSal 113y} ulyum Ayjeyow jo
S9SBD SSISSE ||IM SHpPNE |BI0] ‘958 AI9AS 10}
3]qiseay Jou JIpne WNJ |euoleu ‘ysnoyny
‘aseqejep WNdJ jeuoljeu ‘ejns
-UIS JO uoI3eaId- Jipne |ejeunad apimuolieu
© 1B)S 0} )UBWIUIdA0S YdIN( Y} pes] SHNsay

:SawodInQ

*31qeqoid

A13A 10 3)qeqoid Sse passasse sem N 0}
4JSS JO UOIIB|31 DY) ‘SaSEI PalIPNE JO %8 U]
*91ed Jeuolssajold

]ensn woJij UOlIeIASP 0} Pale|al JO %I#
‘sauleping

Yym adueljdwiod-uou 0} paje|al dIdM 9%GE
‘sased pajipne

40 (9€=U) %ES Ul paynuap| aiam s33SS

:510)0€) 31D

SHIYS JyS1u/ale| 0} pale|al 435S — %ST
(€=u) a1e2 A1e1149) 0} J3jSUBI]} 0} dIN]IR4
‘ylesap Jo asned 03 uolje|ay

9)qeqoid Sased JO 9Z€ :|9A3] J19AISaIR)
"PayNuUap! S43SS peY $9sed (%1IS) 6£7/6€1

:S10)de) ale)

siayjow yang-uou uf WNd %Ly -Andiuyia
AjuinSuesuo)

Ansaqo

asn 032eqo|

15101k} |eulsle |y

‘puUB|BIZ M3N pUE BljRIISNY
ur 1eak/syuiq 000°T < yum sjendsoy
Ayuidlew g/ jo sans Suiypiq ul Sul

-)10M S10}20p puB SIAIMPIW ped] ££T=U

puejeaz maN pue ejjelisny

Apmis Asnins aajjeyienb |euol}ras-ssol)

¢10¢

-010Z pouad ay} Sulnp spuepiayian
3y} ul paiinddo jey} syjeap jejeunsad ||y
*syjeap |ejeursad pajipne o/=u
‘syjeap |ejeursad paialsi8al ¢y6=u
puejiaylan ayl

Apmys

}oyod paseq uoijendod ‘}ipne jejeuniad

(7002

—-€£00¢) pousad 1eak-auo e uj SpuelIaylsN
93 ul suol3al € ul WNJ 40 sased ||y
8zr=u

Jipne jejeunsad aAl}dadsollay

aunapins jipne
Anenow jejeunad ZNYSd 9yi jo ayeidn
‘[1%7] 010 "2 19 ApeUd)4 /

Apnis L0yod paseq

-uonendod e :Z10Z-0T0T SPUBLAYIAN

3y} ul Jipne Ajjepow |ejeuad wia)
‘[1€] #102 "1 19 s?)Is3 9

SpuepIaylaN ay} ul ypne |ejeu

-11ad apimuoiieu 10y Apnis Ayjiqisesy

e :303(01d MPNY |eJRULIdd YdIng Byl
"[82] 600T "1 19 N9y aq S

weiSoid Sunpiodal 1o Jpne WNJ € jo uojejusaw
-3)1dw] JO S3W0IIN0 pUB SUOIJRPUIWWOIY

payjuapi sawod
-1no Jejeunad Yjim pajeidosse s103Ie) YSiy

uonejndod
‘azis 9)dwes ‘uonyedo) ‘uSisap Apms

Rqunu

a “aeah doypny  Apmig

(panupuod) 4 3yqer



DE GRUYTER

outcomes and barriers

Gutman et al.: Perinatal mortality aud

700

'4DSS @d5npal

0} Supojyuow 9)7 Jadoid jo Juswanosdu|
‘eixAydse wnuedesjul Jo sssuaieme
paseasoul alnbas sapueusaid widl-}sod
‘uo13BIYISS.]I Yleap Jo asned

10§ WNd-@DI JO 9sn pue aseqejep Jeuoljeu
ul 11y 03 sdnsueldeleyd diseq Alolesiqo
‘suosiiedwod

eJEp JRUOIJRUID}U] J0) ‘SBII0Sa)eD

4JSS pasipiepuels jeuoijeusajul dojanag

:suoljepuswwoday

*S19)SESIp |einjeu JO Sased
ul *8'9 pajedo)je aq pjnoys suoddns jeuoi}
-Ippe a1aym ‘sajjeydadsuaue jo 13isny) ‘89
- S)ealqIno,, JO uoljedIYIIUIP! 10§ pamoj|e

Jlun dAneIISIUIWPE 3)B)S B Jspun Sujuuny

‘siaquiaw (1)) wea| uondy Ayunw

-wo) Jo pie yum ‘(sweiSoud yels Ayjesay
*8'9) sanAnoe ypne poddns ey suoiy
-eZ|ueSI0 |BI0] YHUM pPaWIO) SUOIIRI0geR]|0)
‘seale |ea1ydelSoss Japeoiq ojul

yoeal siaquiaw (1y)) wea] malAly ase)
*yaea uj s9jes WNd

ul uoljerieA 03 anp eueisinot noysnoyy
suoiSal pauysp YijesH d11qnd Jusiayip

ul sweiSosd anbiun suju pajuswajdw|

:SawodnQ

“Apnis s1yy Jaje panosdul yuiqlas Jo uon
-e813saAul 10} sauldpIng ZNYSd jo ayeidn
*pPa12npuod sem (3ipne aA129dsoulal)

Apnis siyy saye jeudsoy Siy3 ul pajeniul
sem ssajoid malnal Jejeunad jewuo) v

:SawodinQ

*92130e4d

]ed1ul)d ojul pajuswajdwi usaq aAey

Apnis S1Y} Jo S}Nsal ay) Jayidym ieajpun
"|2eqpaay pue uoljed

-npa ueldiul)d sajesodiodul Yydym WNd 104

‘Yieap

J0 asned 0} pajejal Ajqissod pue Ajdy|1)
‘A1 A1aA a19m S4)SS ‘Sased Jo 9t GE
'T10C-010T $S042e S4)SS

YIM S3SED JO J3QWINU Ul SIIUIBYIP ON
'40SS T 3ses) je pey sased g/ “WNd
wi9}-350d JO Sased 60T Ul S4JSS 1810} 8/T

:S10)de) 9le)

(S)99M T€ < %hE

‘SPIM 9+ Ov-lE %ET) ST< IWg

151010k} |eutsle |y

*JUSAT 9SISAPY 0} Jolid }99M Ul JuswaAowW
|e19) pasealdap papodal sisyjow Jo 9% /€
*aled

|ejeusjue 1o aje] pajuasald uswom oG
'4Y 91q1ssod se payiuapl AyuinSuesuo)
"4y se payluapi Jou upjows

1S10)08) |RUIBIRI

S3LIBAIIRP
widy-1sod pue widy |80} L60°6.LY
syjeap |ejeunsad wid} Ly6=U
Spue|IayIaN ayL

Apnis aAnndudsag aAljeyjuend

's9ssad0.4d (YWI4eT) malnay

Ayneyow jueju| pue |e3}a4 S, eURISINGT
S9]e1S paliun ‘eueisinog

MaInay aAndunsag/Arejuswwo)

(0102-5007) 1endsoy

Je Pap103J SaLIBAIBP uo03dISuIS 60T°8C
SUMIG]INS uoId)3uls STZ=Uu

eljesnsny ‘AsupAs ‘jeyidsoy peawisam
JIpne $a119s 3sed aA1}Iads0l1ay

spuepayiaN ay} ul ypne jejeupsad

ul payluapl se s10}oej aled plepueisqns
pue S9sNned Jo uoljen)eAs ue :Aoueu
-8a1d syeam 14 puohaq yieap jejeuriad
‘[92] 810T "|e 10 Seesjal0Y

*saljiunyoddQ
pue $855322NG :13po weisold (JWIIN)
MaIADY AJljelIO JuBjU| pUB |B)34 |BuOl}

-BeN 9y} Jo uoljejuswa)dw| eue|sino
‘[o%] T10T 1B 13 eyAnany

ENIIER]
Areua) ueyjodosiaw uerjesisny ue uj
syMIq))13s uola)Suis Jo malnal jejeuntad y
‘[12] £10T "1e 19 BdRpURgNINdEY

(2%

weiSoid Suppiodal 10 Jipne WNJ € Jo uonjejusw
-9)dw] JO SAW02}N0 pue SUOI}epUIWLI0IFY

pay1juapl sawod
-1n0 Jejeunsad yym pajeidosse s103Iey )Siy

uonejndod
‘azis a)dwes ‘uoijedo) ‘uSisap Apmg

331} “1eak “loyjny

laqunu
Apms

(PenunuU0d) 4 3)qeL



701

outcomes and barriers

Gutman et al.: Perinatal mortality audit

DE GRUYTER

*SYS1 J139uas pue ‘Ajajes juejul pue
1e194 ‘Sujuueld Ajjwey ‘1oqe) wialaid ‘sqls
:pajuawa)dw] a1am seale Suimo)|oj ay} 0}
Suje)al suoepUSWIWOIAI 3Y} JO %06 9N —
‘pajuswa)dwl usaqg jou pey suoljepuaw
w0231 JO %t ‘pajusawaldwi Sulaq Jo $S3d
-0.d ayj ul a1am 9z ‘pajusawajdwi ussqg
pey suoljepuswwodal papodal Jo 945/ -
*SUOI1epUBWWOIDI
payiodal Jo 94,55 dn Supjew
“1d ‘uswomyisu ySiy ‘asedjejeuslue ‘sqis
:2J9M YWI4 jo 9)dwes ay} Aq padojansp
suoljepuawwodai jo 21do} ayj Ajjuanbaly
JSow Suwidduod yjeay jejeunad dAy Byl -
‘sjuapuodsal AsAIns
Aq payiodal suojjepuswwodal TEZ JO|RI0Y —
1SUOIIEPUBWIWOIDY
‘pajuswa)dwi usaq Sey uollepusdW W0
siyy Jayleym Apnis siyy woyy Jespun -
*Syjeap |ejeuosu
papadxaun pue syjesp |e1a) wnyedeiju]
1o pue)ai| ul sauinbus jeuapyuod 3Inp
-0Jjul 0} uoljepusaWWoIal H)IdN papoddng -
*A)lenidadsuod-aid Ajjerdadsa ‘siojoey dsu
Jo ssaualeme d11qnd paseasdul Sunysassns
‘uonjesiisanul wanowisod pue aied |ejeu
-9jue ul juswaAoidwil Jo Seale paynuap| -
1SUOIIEPUBWIWOIDY
‘(700°0=d ‘%89 A %T9) pasealdap
SQ4 Jo asned |e}a) pauyap-||l Jo uoiodold -
:SaWwodINQ
‘ejep Jo ssauaiajdwod pue Ayjenb snosdu
0] ainpad0.d Suijodas pue a1edyINd
4 p/epuejs Jeuoljeu jJo UOIJEPUSWIWOIRY  —

*/1/91 ul Ajjejeusyue
UoIdLISal YMmolS |e}ay 10918p 0} ainjiey -
:510308) BIB)
‘uonjipuod jeaipaw Sunsixe-ald YuMo4e'ce -
'S)99M 9T Jale PIY00q %EC -

*slayjow Jo %881
ur umousun Supjooq je aSe |euoiie}san -
‘8upjooq je Supjows %Iz -
'959q0 10 JYSIDMIBAQ %Zh  —
:510)08) |RUIDIRY

s9jels payun Apnis ul uoisnidul

104 9118112 sweiSoid YWI4 88 40 1e10)
(uonreindod B30} %¥8) #7/=u

S9)e)S pajun

sweiSold (YWI4) M3IA

-a1 Ajjeniow juejul pue |e3ay jo sisAjeue
aAle}luenb aaneyenb jeuo1}das-ssol)

Syu1q 1810} 678°C8T

syjeap |ejeuoau pajdad

-Xaun 9¢ ‘syjeap |e3aj wnyedesjul T8=u
puejal|

Hpny Ayl

-|eLIOl JejRULIdd JO SISAjeuy aAndidsaq
1102

0} /007 wouj A1) Y10\ MBN Ul Syjesp
|eleuOaU pue |e1a) 1a)sawli] paiyl |y
syjeap

]eIRUOBU GE/=U ‘SQ4 0£6°T=U ‘G99‘C=U
S91E1S PajiuN 104 MaN

swelSold

W Aq Sa21M19S UyeaH pliyD pue

|eulale|y 1eI3uUdSS JO }oNpUO) pue Suol}

-epuUaWWO0I3Y Jo uoljeuswa)ldw| pue

juswdo)anaq :sweiSold (YWI4) MaIASY

Aneuow jueyu)

pue |e}24 JO uoljen|eA apimuolleN ayl
‘[z€l v00T "1 30 RISIN €1

‘Apnis
aA1dLIdSap e TOZ-TTOC :pueal| Jo
Jlgnday ayj ul syjeap jejeuoau pajad
-Xaun pue syjeap |eja) wnyedelju)
‘[rz]l 810C

ouaal9 pue .w:r_mor_on_.o h_wr:.NEMZu—\,_ 1

"110Z-200C

‘uawanoidwi 1o suorredndw| pue
eleq pioday |eA Yieaq |ejeuoaN pue
12184 A1) Y104 M3N JO SISAjeuy d1jewsa)
-SAS V :yjeaq |eleuLIad Sulpueisiapun

:SUOI}ePUAWIWIOIRY - Jipne jejeusad aapdadsoay ‘[e€] ¥10T 1B 19 997 11T
"(SA99M TH< Ul %¥E
‘9 + 0%7—/€ ul %9T1) eixAydse :wnuedenu| -
*92132e4d |E21UI)D 03Ul pajuswaldwi udaq *40SS pauodas Ajjuanbaly
9ABY SUOIJEpPUBWIWIOIA] J3Y}dym Jesjdun  — }SOW SBM UOIIBIYISSB]D puB UOlIBN|BAR D)  —
weiSoid Suppiodal 10 Jipne WNJ € Jo uoljejusw payijuapi sawod uonejndod 1squnu

-9)dwi JO SAW0}N0 pue SUOI}epUIWI0IFY

-1no Jejeunad Yjim pajeidosse s103Ie) YSiy

‘azis 9)dwes ‘uonyedo) ‘uSisap Apms

a “aeah doypny  Apmig

(panupuod) 4 3yqer



DE GRUYTER

outcomes and barriers

Gutman et al.: Perinatal mortality aud

702

*31e2 Jo Ajljenb ssasse 0} malAaL
wea) Areundidsipyinw ul s43SS paynuap| -

‘uoijiuysp OHM

J0 3SN 3y} uey) Jayiel ‘me) ueyje}| 0} Suiplod

-Je S3Se|1IeIS|W pue gS JO uoijeayisse)d

ul dejiano 03 anp ‘ypne *sA 191s189y yuig
u] sased gs Jo uoljewysalapun payysnysiH -
:SaWodINQ

*(50°0>d) papinoid Sa1AIIE BIIAIBS

HOW J0 Jaquinu aSelaAe ay} uj asealdu] ue
Y}IM paje1dosse s103a1lp YWI4 jo Sujuies) -

‘seale 21do)

PayI1IUaPI OT Y3 Ul SUOIIEPUSWIWOIAI JO UL}
-ejuawa)dw] ym pajerdosse sem Sujujel] -

*Suoljepuawwodas Sujuaw

-9)dwy] 10§ saiSajelis ul Sujuresy u pajed
-1d21ed JJe1s Jo % %G pue SI0J0dIP JO %T. -
:S9Wo02INQ

*1I3MO] SBM

91eJ uonejuawsaldwi ay3 ‘suoilduny YWI4

pUB S3NSS| P10I3J |EIIPIW 1O |BUA ‘USWOM
3SU-ySiy 03 Suljejal suolepuUlWIWOdd) 104  —

*(WNd 01 9Inqui3u0d 03 Ajay1jun ‘payiuapl
4JSS) T Se papels a1am (%/'6C) S9sed 657 —

“(paynuapl 4SS
ON) 0 Se papeiS alam (%6°€C) S9sed 69€  —

‘(%2 01) AaAnap a1ed jeuolssajould ul
4SS UoWwwWod }SowW YoM 3939p 0} aInjiey -
1510108} dIR)

*(%Z°TT) Supjows jeusajew o}
paje|al Sem 10)Jk) |BUIDIBW UOWWOD }SO)y  —
:510]08) |euId)e

*91eD plEpuelSgns ou — ( apels

%/'8/ — sapels Aoueyu| ul syieaq yMiqnis
ojul Ainbuj jenuapyuo) o3 Sulploddy -

‘paSeuew/pajdslap

10U ¥94 %9°9T ‘SI1aplosip uoisuapad

-AH /s se19qeiq 1eall/asouselp 0}
91N|1e} %GT ‘@1ed 0] SSAIIE pakeldp 9450 -
"4DSS PeY S9sed %S'wl -
1510108} dIR)

“(SE'7-76"T 1D %56 ‘6°T ¥0) YS! Xg punolsd
-oeq uedlyy ueleyes-qns  :Ajpluyly -

‘siaylow (7£°2-0%°'1 ‘96'T Y0) 85990
pue (98°T-/0°T S61D ‘T#'T YO) JUSBMIBAQ -
1510108} |RUIBIRW

‘8661 PUB £66T UM}

-9 pajpne suol8al ay} ul WNJ Jo Sased
11e 40 %09 *A13unod jeyy jo uonendod
J0 dAljeIUaSaIdal 9 pjnom Jey) paldL)as
salunod ueadoiny QT ul suoiSay
619'1=U

(Apm3s 1e3ENOIN3)

adoin3 ‘yipne jejeunsad aA1}29dsoI19y

(910Z-%7102) SUMIq €30} 825°L0T
syyIqiis cee=u

*Ajey| ‘uoiSay euSewoy-eniw3
11PNy |ejeuLiad jeuolSay

[61] (€002)

JIpne |euoljeulajul ue JO UOl}enjeAs pue

ASojopoyjaw :suoiSal ueadoiny QT ul

Aynenow jejeuniad pue ared jewndogng

[81] (€007)

JIpNne JeuoljeUISIUL UR JO SHNS3I :SUOISal

ueadoini QT uasmiaq ased jewndogns
pue Ayjeyow jejeunsad ul S9IUIRYIQ
“le 13 snpieydly ST

uouawouayd

3y) pueisiapun 1a1aq 03 Aem

® :Y}1q)1Is 10) walsAs jipne jeuoiSal y
‘[eTl 610C 1239 ‘D 0d 12

weiSoid Suppiodal 10 Jipne WNJ € Jo uonjejusw
-9)dw] JO SAW02}N0 pue SUOI}epUIWLI0IFY

pay1juapl sawod
-1n0 Jejeunsad yym pajeidosse s103Iey )Siy

uonejndod
‘azis a)dwes ‘uoijedo) ‘uSisap Apmg

Bqunu

apn ‘1eak qoypny  Apmg

(PenunuU0d) 4 3)qeL



703

outcomes and barriers

Gutman et al.: Perinatal mortality aud

DE GRUYTER

*suosiedwod jeuoljeusajul
Sunqeus ‘enayud Suipodal [yI1S[Y3d pue
OHM JO 9sn yum uaas juswarosdwi] ypny -
1S9W02INQ
92130e1d |ed1Ul)d 0jul pajuswalduwl usaq
9ABY SUOIJEpUSWIWOIDI IBYIdYM Jedpun -
‘95e)
yoes jo sisAjeue Areurdidsipinw aaisuay
-91dwod Y3m pie 0} 100} WNd pasipiepuels
mau e jo asn ay} Suipoddns pafoid g3 -
‘sease pajysnysiy
Jy1dads ojul syiodal yydap-ui adnpoud
0} pawJoyiad aq 03 sisAjeue aApeyuend -
‘paseq
-SW3lsAS 919M SuollepudWIWOIA) (%ES) 08  —
‘paseq SwajsAs 1o jenpialpul
919M SUOIIEpUBWIWOIAY JI JB3]D J0U (%) IT -
Hels
J0 s1aquiaw |enplAipul uo A]9)0s pasnooj
ey} SUOlJEpUSWIWOIDI PauUIRIUOD (%S8T) LT -
‘suoljep-uaw
-Wo23l 10 Suolde OU pauleluod (%Iz) ¢€ -
:uojjew.ojul
JUBILYNS Y}IM SMIIAS1 18I0] 0ST 33U} 40
1SUOlIepUBWIWOIDY

saSelaAe ] MO]3q ulew?dl SaSelane

S.B13e01) INg ‘#10T 03 TOOT Woly Suisl S/)
Jo suojuodoid :(S/D) uolIAS uealesIR)  —

(%107)

%%°€6 01 (T00T) %I'€9 Wolj pasealdul
SHUSIA #2 UMM SI9UIOW :SHSIA punosesn -

“(#102)

%E"TL 0} (T00T) %EY WOoly pasealdul s}sIA
|eleUSIUR 63 YJIM SISYIOW :S}ISIA|RJRUDILY  —
:510)28) 3led
Suimoy)oj ay3 sauiino Apnis ayj ‘no paLed
sem sisAjeue uoljeosse dyads ou ySnoyyy
:s10308) 3IR)

“(WNd

0] paInquuod aney o3 A3y ‘payiiuspl
4JSS) € Se papeis a1aM (%5°8) Sased 1T —

HERINS

0} painqjuod aAey Jysiw ‘payluapl 41SS)
T Sse papeiS alom (%8°/€) Sosed ¥8¢‘T -

SYPaM ZZ< SYMIq 1810} 95€°/8S
S)99M ZZ< syjeap |ejeunsad £€9‘y=u
ejjeos)

Apnis 11pny aA13dadsol1ay

S$10¢ Jaqwadaq o} Arenue(

wolj Anful uleiq a19A3s Y3Im Sjuejul pue
syjeap |ejeuoau Ajes ‘wnyedesul ||y
126=u

AN

lipne

|eyeunsad euoijeu aapdadsold e }aafoid
(043) s1uno) Aqeg yoeq Jo 3)d[1ie MalAY

‘e1jeos)
ul Juawissassy Ajjenp jejeullad 10)
siseq ay} se $211S1elS Yl|esH |ejeuniad
‘[92] ST0T “1e 39 ulpoy 1

salqeq wJdj ul saunful

urelq pue syjeap pajejal-wnyedesjul

9onpaJ 0} swweltSold Juswanoidwi

Ayenb jeuoney :syunod Aqeq yoe3
‘[6€] 10T "1 18 Uosuaqoy 91

weiSoid Sunpiodal 1o Jpne WNJ € jo uojejusaw
-3)1dw] JO S3W0IIN0 pUB SUOIJRPUIWWOIY

payjuapi sawod
-1no Jejeunad Yjim pajeidosse s103Ie) YSiy

uonejndod
‘azis 9)dwes ‘uonyedo) ‘uSisap Apms

Rqunu

a “aeah doypny  Apmig

(panupuod) 4 3yqer



DE GRUYTER

outcomes and barriers

Gutman et al.: Perinatal mortality aud

704

*92112e.4d |B21UI)D 03Ul pRjUBW

-91dw| aJe }Ipne Jo S}Nsai Jaylaym Jeajpun
*Aoueu8aid uj uonessad Supjows
SuiSeinoous 1e padRIlp 3q 0} SHOYT

:suoljepuswwoday

‘suoljoe pue sishjeue

40SS uo siseydws yym ‘Upny |ejeunsad
10§ neaing jeuoljeN ay3 Aq spuepiayiaN ay}
uj sHuUN €611 ul pajusawa)dw] alam spoyaw
Jpne  ‘sypne paseq-liun  dsayl Iayy

:SawodinQ

*32130e.d |ed1Ul)d 03Ul pajudwWaldw] udaq
9ABY SUOIIEPUBWIWIOIDI J3YlBYMm Jes)dupn
*u0I1323)34 dduBWI0NAd |BUOISSD)

-0.d pue malnal 19ad 0} paje|al — 1ay3o %/
‘Sunesw

djeisedas uj passnasip sadijoeid Aep-o3-Aep
U] paj|nsal uoj}eloqe)|0d |eUIRIXd, %ST 913
-oe.ud J1ano puey 03 Suljejal uoljeioqe)od
|eulajul, % /T "juswasSeuew pue uoljezjues
-10 0} pajejal ‘.uonjesiuesio addeud, 9%4,9¢
*92110e4d jewIOU pue Sauljapins 0} paje)al
Ajpsow ‘,|edipauw, se 9,/z :pazii089jed pue
Salleuuonsanb wouy paynuapl suolde zivy

19482 3A0idw] 0] payIuUapI SUodY

*(uonejuasaid
lewiouqe jo Juswaseuew ‘Sulio}juow |elay
wnyedenul *§9) ased wnyedenul 9%/g
*(3403S € 10 Z YlIM S3sed Jo 9%0T1)

Y9NI 40 Uol}I3lap 91e) 00} 10 ON -

*(1043u02 $933q

-elp ‘Supiojiuow |e3ay ‘JuswasSeurw pue
uol312319p Y¥YON| '8'3) 1L |ejRUBY %Ih
*94N3JoNJISelul 0} pajeldl %G
"(3402s (WNd
0] pajejal Ajqeqoud) £/(WNd 01
paiejas Alqissod) ¢ yum sased jo
%) AoueuSaid uy Supjows sem
payiuspl s§3SS uowwod jsoy -
“(Y 7T urynm
SJUSWAAOW |19y ou Jo Jiodal ou ‘Supjows
lewajew  ‘S'9) |eIDOS/|euidlew %0

:510)de} 9le)

‘Juaijed sSpIemo} %6

‘SU0)3YIS JUBIBYIP %9E ‘|9A3] swWes pue
uoJaYydd awes %9¢€ (%ET) uoledIuNwwo)
‘JusWaSeuRW /SUOIJRIBPISUOD %H7E

‘ejep auleseq %59 :(%8¢) uoneuawndoqg
"pake)ap %91

‘Uoseal pajels e oYM Pasn 10U 9% Z€ ‘asn
919)1dwodul %8E :(%ET) dd11IRId |BUWLION
*asn a391dwodul

%81 ‘PaARIAP %91 :(%1E) SauNdpINS Jo asn
‘Paynuspl s43SS €91

spuejiaylaN
9y} ul uoiSal ul SulLNdI0 WNd NIV

*syjeap |ejeunsad jo

ZEE€=U Jpne|euoiSal e :SpuBIaYIaN 3y} ul aJed

spuelayIaN ayl
HpNe |eJReULIdd |eU0ISaY dAI3IadS0110Y

y2eqpas sjued

-1211ed PNy YUm saljeuuonsanb 9zo‘t
‘'0T0C "le pue

/00¢ '1das uaamiaq WNd JO Sased 11y}

lle pue syun uoljesadood jejeuntad G 1 ||y
*syjeap jejeunsad

Z11=u ‘s}iun uoljesadood jejeuad GT=u
(uo139y uIBYLION) SpuelBylaN 3yl

_Em:_‘_wn ul s10}dej aled piepueisqng
"[0Z] T00T "B 13 133 uImS3) oM 61

‘SpueIaylaN 3yl
J0 uoiSaJ ulayyou sy} ul S}UN uoleId
-dood jejeunsad ul Jipne Ajjeuow jejeu
-119d paseq-}un jo uonejuawajdwi ay|

1SUOIJEpUAWIWI0IAY 151008} 310D (Apmis Jeuoljea1asqQ) 1pny |ejeuliad *[£] 2102 "|e 30 waiq uep 8T
weiSoid Suppiodal 10 Jipne WNJ € Jo uonjejusw paljijuapl sawod uonejndod laqunu
-3)dw1 Jo SBW02IN0 pue SUOIIRPUBWIWOIRY -1no Jejeunad yIm pajerdosse si103oey sty ‘azis a)dwes ‘uoijedo) ‘usisap Apms 3 “aeah joyiny  Apms

(PenunuU0d) 4 3)qeL



DE GRUYTER

Table 4: (continued)

Recommendations and outcomes of imple-

Risk factors associated with perinatal out-

comes identified

Study design, location, sample size,

population

Author, year, title

Study

mentation of a PNM audit or reporting program

number

Inadequate intrapartum fetal

monitoring (7% cases with 2/3

score).

8% neonatal care.

25% of cases (95% Cl 20-30%) were given
a 2 (one or more SSCF identified and

possibly related to PNM) or 3 (one or more
SSF identified and probably related to

PNM) score by the Dutch audit panel.

Similar proportion of SSCF identified
where care led by obstetrician (26%) vs.

midwife (30%).

AOR, assisted reproductive technology; BW, birthweight; CAT, community action team; CRT, case review team; EBC, every baby counts; END, early neonatal death; FD, fetal death; FIMR, fetal and
infant mortality review; IUGR, intrauterine growth restriction; IVF, In-vitro fertilization; MDT, multidisciplinary team; NFIMR, fetal and infant mortality review; PNM, perinatal mortality; PPS,

preventability score; RF, risk factor; SSCF, substandard care factors.
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respondents to the same survey expressed that their hos-
pitals needed better systems for collecting data and
reporting PNM [41].

Additionally, three studies [18, 20, 23] reviewed the
reproducibility of their results by examining consensus
between subpanels of the review process in determining
relation of SSCF to adverse perinatal outcome. In two of
these studies, consensus was good, (kappa coefficient
0.62-0.74) [18, 20] whereas in the remaining study, there
was disagreement on determining cause of death in 16.4%
of cases [23].

Factors affecting case ascertainment

The lack of linkage of medical and civil records has been
mentioned as a factor affecting PNM reporting as it can
allow for better and more accurate case identification. Two
studies found underreporting of events through hospital
systems or audit programs compared to registries or
databases [26, 28]. De Reu et al. [28] specifically noted 20%
of cases from the PNM database had not been reported
in the audit. Kieltyka et al. [40] found that timeliness
of capturing cases through civil records could affect
the representation of cases being sampled in the audit
process.

Barriers to PNM audit implementation
Time

Five studies [7, 17, 22, 23, 28] found that the time commit-
ment associated with the audit process was obstructive to
its implementation. The average time required to prepare
cases for audit meetings varied between 4 and 8 h and
frequent, time-consuming meetings were identified as a
potential barrier to audit implementation.

Insufficient or incomplete data

Incomplete data in cases of PNM was noted to affect data
collection for audit purposes in nine studies [17, 18, 20,
21, 26, 28, 31, 33, 39]. The proportion of incomplete data
were variable, ranging from 3 to 34%. Two studies [26,
28] showed that differences in data acquisition methods
between civil and medical records resulted in insuffi-
cient data for perinatal audit. In one study [20], data
could not be obtained from civil records due to confi-
dentiality laws.
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Staff training

Four studies [7, 31, 32, 41] identified inadequate training in
the processes of auditing as a factor which impeded their
effective implementation or as a necessary factor that
would improve implementation. Two studies [28, 32]
showed that staff training in identifying cases of sub-
standard care and how to implement recommendations
from audit, improves outcomes in each of these domains,
respectively.

Other barriers

Other factors that were found to affect the implementation
of perinatal audits include personal involvement of the
clinician in cases [17], lack of consensus between audit
review members in determining outcomes in cases of
perinatal mortality [18], poor compliance with pre-existing
audit guidelines [21] and absence of standardisation of case
definition for international comparison [19, 26]. Surpris-
ingly, only two studies positively identified funding as a
barrier to implementation of a regional/national audit
system [7, 28].

Facilitators to PNM audit implementation

In a survey of perinatal mortality audit participants, 10%
indicated they valued training given in the audit process, a
non-judgmental environment to search for SSCFs (21%) and
the multidisciplinary team approach (13%) [7]. Another
study found similar results, where 100% of members felt
secure discussing cases openly with other care providers
[17]. Similarly, in a study by Flenady et al. [41], survey re-
spondents valued the use of checklists and information
brochures, which aided investigation and standardisation in
cases of perinatal mortality.

Recognition of risk factors associated with
perinatal outcomes

In total, 12 papers identified risk factors for perinatal mor-
tality through perinatal audit [16-18, 20-25, 27, 28, 31].
These findings are presented in Table 3. Maternal smoking
during pregnancy and maternal obesity were the two most
commonly identified maternal factors associated with
adverse perinatal outcomes. Failure of timely detection of
fetal growth restriction (FGR) and appropriate management
[16, 19, 20, 23, 24], late presentation or failure of transfer to
higher level of care [21, 23, 28], and failure to diagnose/
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manage diabetes/hypertensive disorders in pregnancy [20,
23] were commonly identified SSCF associated with peri-
natal mortality. Seven of these studies analysed the relation
of SSCF to perinatal mortality [17, 19, 20, 23, 25, 28, 31]. The
proportion of SSCF that possibly or likely contributed to
perinatal mortality was variable, ranging from 8 to 45%.
Alderliesten et al. found SSCFs in 25% of PNM cases, with
8% of deaths possibly related to the SSCF in question [17].
This is comparable to findings from Kortekaas et al. who
reported in 35.4% of cases of PNM, SSCFs were possibly,
likely or very likely related to the death [25].

A perinatal audit in South Australia found 11.2% of
SSCFs occurred due to deficiencies of professional care,
and differences in the quality of perinatal care present in
different types of hospitals, with country (regional) and
level 1(primary care/midwifery led) hospitals having the
most prevalent SSCFs [16]. De Reu et al. [28] found that in
329% of cases with SSCFs, failure to transfer to tertiary care
contributed to cause of death compared to 25% of cases
where the underlying cause was potentially related to night
or late evening shifts. In another study in the Netherlands,
the inability to follow guidelines (31% of identified SSCFs),
provision of care against normal practice (23%) and inad-
equate communication between clinicians (13%) were the
most common SSCFs [20]. Similarly, in an internal audit in
the Netherlands, 35% of cases with SSCFs were associated
with noncompliance or missing local protocols and 41%
with deviation from normal care [31].

Outcomes following implementation of a
perinatal audit

Seventeen papers reported on the outcomes or recom-
mendations following the implementation of perinatal
audits (Table 3). Following the results of two regional
audits in the Netherlands, a nationwide perinatal audit
was initiated [7, 28]. This was facilitated by the creation of
a perinatal mortality database, which helped with the
standardisation and completeness of data collection.
Similarly, following the application of an online reporting
system in another regional audit by Lee et al. [33], there
was an improvement in the quality of fetal death reports
and a reduction in poorly defined causes of fetal death
(61% vs. 68%, p=0.004). In Australia, a local perinatal
review process was implemented after the results of one
study in this region [21].

Overall, there is a lack of clear information on whether
recommendations from perinatal audits have been imple-
mented or not. Only five studies provided further detail
on this [21, 28, 31, 32, 40]. Mishra et al. [32] analysed the
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proportion of recommendations implemented after the
initiation of a fetal death monitoring program. They found a
high rate (75%) of implementation of 231 recommendations,
with a further 22% in the process of being implemented at
the time of publication. Additionally, Kieltyka reported that
nine public health programs were implemented in specific
regions across the state of Louisiana [40].

Following an audit of 707 cases of PNM in the
Netherlands, a total of 603 recommendations were made
based on the identification of 512 SSCFs in 376 cases [31].
The majority of recommendations (35%) related to the
organisation of care, in particular the co-operation of care
between healthcare professionals in the community and in
hospitals. The same audit found that over a 3-year period,
the PMR decreased from 2.3/1,000 to 2/1,000 (p<0.001).

Recommendations for audit implementation

Eight studies made recommendations for improvement of
the audit process and implementation of audits on either a
local or national level [16, 17, 24, 25, 31, 33, 39, 41]. Audit
member training was an important recommendation which
was suggested by De Lange [16], Eskes [31] and Flenady
[41]. This was recommended specifically in the areas of
investigation and classification of perinatal mortality.

Studies also recommended multidisciplinary partici-
pation in the analyses of PNM cases, as this was found to
improve the quality of case summaries and the overall
audit process [17, 28, 41]. Furthermore, the implementation
of a national confidential enquiry for all cases of intra-
partum fetal deaths and unexpected neonatal deaths was
recommended by McNamara et al. [24].

Two studies in total recommended the use of an audit
tool to help with standardisation of analysis in cases of
perinatal mortality [25, 39]. Both studies commented on the
need for a standard case summary tool to aid in the quality
and completeness of data in cases of PNM.

Recommendations for clinical practice

Recommendations for clinical practice were made in seven
studies which reflected, mostly, on the identification of risk
factors and substandard care factors described in their
results.

Patient or public education regarding concerning
symptoms in late pregnancy [16, 22] and smoking cessation
in pregnancy or other maternal risk factors [24] were the
most common patient-focused recommendations made.
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Discussion

The current systematic review aimed to study with further
depth the main challenges faced by PNM audits and
facilitating factors contributing to efficient and successful
PNM audit implementation. The main factors affecting the
correct and reliable reporting of perinatal deaths in PNM
audits were also studied. Lastly, this review intended to
clearly understand the relevance and potential impact of
PNM audits in identifying risk factors and recommending
and (perhaps) implementing measures for improvement of
quality of care. To our knowledge this is one of the first
systematic reviews examining this field of Perinatal Mor-
tality Audit with this level of detail.

The nineteen studies analysed in our review high-
lighted common barriers to the implementation of peri-
natal audits and, upon further analysis of the literature,
these barriers appear to resonate with clinical audit in
general. Although our review is comprehensive and in-
cludes all published literature found in the respective da-
tabases that met our inclusion criteria, it is noted that
national perinatal mortality data from some countries is
not included in our review, as some national reports have
not been submitted to peer-reviewed journals and there-
fore did not meet our inclusion criteria.

Standardisation of data collection, cause of
death and case definitions

The results of this review revealed that there is a lack of
consistency in the methods used to collect data on peri-
natal mortality and associated factors, definitions used for
cases of perinatal death, and classifications of associated
factors. This affects the completeness of data being
collected, as seen in several studies [17, 18, 20, 21, 26, 28, 31,
33, 39]. Consequently, this impacts on the ability to use
these data for identification of risk and substandard-care
factors, classifying causes of death and tracking trends
in perinatal mortality for improvements. Guidelines set
forth by multiple national and international organizations
[42-44) emphasise the importance of a structured, stan-
dardized approach to clinical audits procedures and data
collection. However, our results show there are still areas
where further standardization is necessary.

The use of a standardized collection system or tool
has been established in several high-income countries
with national perinatal audits, including the U.K., Ireland
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and New Zealand [45-47]. This is known to facilitate the
collection of pertinent data of each reported perinatal
death case, especially in high volume, fast paced envi-
ronments where capturing data can be a challenge [43]. In
the U.K., a validated Perinatal Mortality Review tool is
also used to guide the review of perinatal death cases in a
standardized manner. A report on the use of this tool
stated that it has been used in the review of 88% of eligible
PNM cases across England, Scotland and Wales, and over
90% of these resulted in the identification of a sub-
standard care factor [48]. Standardization of data collec-
tion has been recommended in other mortality audit
guidelines, such as the WHO’s guide for paediatric mor-
tality auditing [49].

In this review, studies identified a lack of established
reporting criteria or definitions as a barrier to reporting
perinatal deaths [21, 24, 26, 31, 41]. Different hospital
systems, regions or countries using distinct perinatal
mortality definitions hinders the comparison of perinatal
mortality rates between countries. This hampers tracking
trends in rates, rates across countries and learning from
each other’s successes [12, 34]. The WHO’s definition is
recommended for international comparisons, but many
countries use their own definitions, with different gesta-
tional age and/or birth weight cut-offs, and differing
inclusion criteria for termination of pregnancy [43]. The
Lancet Stillbirth Series has emphasised that international
consensus on the classification and definition of stillbirth
is essential to improve care through national audits in
high income countries [50].

Rodin et al.’s [26] study in this review showed how lack of
data from the audit impeded the ability to classify cause of
death. Lehner et al. [51] also reported that the use of a stan-
dard audit tool resulted in the identification of underlying
causes of death in 168/170 stillbirth deaths originally classi-
fied as unexplained through chart review. Similarly, Allanson
et al., highlighted the benefits and applicability of a stan-
dard reporting and classification system while Vergani et al.
showed that applying a standard classification tool lead to a
reduction of the rate of unexplained stillbirth [52, 53]. Though
the global lack of quality data and poor reporting on still-
births’ cause of death is recognised and a standardised audit
and classification system has been proposed [54], there is
currently no international consensus on one system to apply.
Although various studies have compared classification sys-
tems, establishing which would be best recommended, there
is still lack of agreement and a need for a consistent system
which allows for accurate comparison [52, 55, 56].
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Factors affecting the implementation of PNM
audits

Lack of protected audit time, dedicated staff training, and
incomplete or insufficient data were cited as the most
common barriers to perinatal audit implementation in our
review. Lack of resources is one of the age-old barriers to
clinical audit and has been quoted extensively as a limiting
factor in the development of regular, clinical audits
[57-59]. Given the already burdened and time limited
workload at most clinical sites, some clinicians feel that
the time required to partake in audit impedes upon their
clinical work, ultimately compromising patient care
[60]. However, the importance of clinical audits is noted
amongst clinicians as a critical identifier of suboptimal
care factors and as a quality improvement strategy [30]. In
Ireland, the National Perinatal Epidemiology Centre
(NPEC) has often highlighted that robust clinical audit of
perinatal outcomes is vital for patient care, but this re-
quires the protected time of clinical staff [45, 61]. Im-
provements in this regard can be difficult to implement on
an individual basis and require adjustments on either a
local, regional or national level to afford healthcare
workers the time to engage with clinical audits. A pre-
determined amount of protected hours per week for clinical
trainees or dedicated research staff may help facilitate
regular perinatal audits. The Healthcare Quality Improve-
ment Partnership (HQIP) in the United Kingdom have
outlined recommendations with regard to time manage-
ment, to facilitate and promote regular clinical audits [42].

Four of the studies in our review identified inadequate
staff training as a barrier to perinatal audit implementation
[28, 31, 32]. Staff training is essential for clinical audit to
ensure accurate outcomes measurement and of reliable
datasets which, as part of the audit cycle, can promote
systematic change. Lack of training in perinatal death
classification systems amongst audit participants may lead
to inaccurate identification in cause of death in these cases,
subjecting audit results to potential misclassification bias.
However, in two studies [28, 31], even though staff received
training in audit processes and classification system, there
was a considerable rate of unknown cause of perinatal
death using Wigglesworth and Tulip classification systems
(32% and 34.6%, respectively). This highlights the impor-
tance of training for the audit process and the relevance of
adequate methods and approaches to clinician education.

Incomplete datasets were a consistent and significant
finding in our results. Although, in most studies the
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percentage of cases with insufficient data was low, this
figure was highly variable, comprising 34% of cases of
PNM in one study [39]. HQIP and the National Institute for
Clinical Excellence (NICE) have also highlighted the
relevance of data completeness and prepared guidance to
promote high quality data acquisition in clinical audits
[44, 62]. Awareness of the importance for high quality
data in cases of PNM is increasing, however few countries
have practiced standardised auditing [63].

Perinatal mortality audits as an important
identifier of risk factors for perinatal
mortality

Our analysis highlights the utility of perinatal audits in
identifying risk factors for mortality and how through
careful case analysis and recognition of suboptimal care
factors, change can be implemented at a local, regional or
national level to improve obstetric care [7, 21, 28, 33].
Although rates of perinatal deaths have fallen significantly
in high-income countries in recent decades, suboptimal
care still accounts for a proportion of cases and this is
devastating for all parents, families and healthcare pro-
fessionals involved. Failure to thoroughly examine these
cases is a major deficiency in a modern healthcare setting,
obstructs clinician education and may lead to recurrence
of events.

There is widespread acceptance in the literature that it
is essential to analyse cases of perinatal mortality to
identify potentially reversible risk factors as well as pre-
venting the recurrence of critical mistakes at both local and
national system levels [14, 39, 63]. Audit and feedback have
been shown to be effective in improving clinical practice
and may be more effective than other quality improvement
strategies particularly when the audit process is targeted at
analysing practices where there is clear evidence linking
processes and patient outcomes [64]. In New Zealand,
following the introduction of the Perinatal and Maternal
Mortality Review Committee (PMMRC) in 2007, an 11%
reduction in the stillbirth rate was observed [47]. Similarly,
the Netherlands achieved the greatest reduction in still-
birth rates following the implementation of the Dutch
perinatal mortality audit when compared to 48 other high
income countries [31, 63]. The value of national perinatal
programmes has been acknowledged, however few high-
income countries have implemented nationwide audit
policies and fewer still routinely conduct in-depth analysis
of substandard care factors, for example by confidential
enquiry [34].
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Outcomes following implementation of
perinatal audits

Few studies in this review commented on whether recom-
mendations based on findings of perinatal audit have been
implemented and whether the “audit loop” has been
completed. Nevertheless, follow-up on audit recommen-
dations was not a primary objective in most of the studies
included. The audit cycle should always be completed by
monitoring of implemented strategies and verification of
their efficacy [44, 65, 66]. Qualitative analysis by Misra
et al. [32] to evaluate intermediate outcomes of fetal and
infant mortality review programmes, identified imple-
mentation as a critical outcome of audit, but acknowledged
that this was a difficult concept to measure, given the lack
of well-established measurement scales [32, 67, 68]. Clos-
ing or continuing the audit loop is an essential part of the
process in order to improve clinical and professional out-
comes [69, 70]. Completion of the audit process helps with
clinician professional development and is an obligatory
component of clinician training in many countries [64]. In a
healthcare setting where professionals or services may be
underperforming, PNM audits with clear targets and an
action plan have been shown to produce a substantial
improvement in the quality of perinatal care [71].

Conclusions

This review has highlighted the barriers to successful
implementation of PNM audits. While most of the studies
analysed were local or regional perinatal audits, they iden-
tify changes that need to be brought about at a systematic
level in order improve the quality of perinatal audit, and
ultimately perinatal care. Heightened awareness of the
impact of effective audit on identifying potential areas for
clinical improvement is crucial and in order to promote the
success and future of PNM audit, particular focus should be
applied to enabling adequately trained staff to participate in
regular audit that is standardised and thorough.

Finally, greater emphasis should be placed on the final
and most important part of the audit process, that is closure
of the perinatal audit cycle through regular assessment and
re-evaluation of changes and recommendations put for-
ward from the initial audit. Feedback from PNM audits
should inform clinical governance, and recommendations
from audit should be continually re-evaluated in order to
achieve sustained improvement in the quality of obstetric
care, achieving the ultimate goal of reducing the number of
perinatal deaths.
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