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Objective To apply the iceberg model, quantifying absolute and
relative incidence, to the four main causes of maternal morbidity
and mortality in Ireland: haemorrhage, hypertension, sepsis and
thrombosis.

Design Secondary analysis of national data on maternal morbidity
and mortality.

Setting Republic of Ireland.

Population or sample Approximately 715 000 maternities,
1 200 000 maternal hospitalisations, 2138 cases of severe maternal
morbidity (SMM) and 54 maternal deaths.

Methods Incidence rates and case-fatality ratios were calculated.

Main outcome measures Maternal death, SMM and
hospitalisation.

Results At the ‘tip of the iceberg’, the incidence of maternal death
per 10 000 maternities was 0.09 (95% CI 0.03-0.20) due to
thrombosis and 0.03 (95% CI 0-0.11) due to haemorrhage,
hypertension disorders or sepsis. For one death due to
thrombosis there were 35 cases of pulmonary embolism and 257
thrombosis hospitalisations. For one death due to eclampsia,
there were 58 eclampsia cases, 13 040 hospitalisations with

pre-existing hypertension and 40 781 hospitalisations with
gestational hypertension. For one death due to pregnancy-related
sepsis, there were 92 cases of septicaemic shock and 9005
hospitalisations with obstetric sepsis. For one maternal death due
to haemorrhage, there were 1029 cases of major obstetric
haemorrhage and 53 715 maternal hospitalisations with
haemorrhage. For every 100 maternities, there were
approximately 16 hospitalisations associated with haemorrhage,
12 associated with hypertension disorders, three with sepsis and
0.2 with thrombosis.

Conclusions Haemorrhage and hypertension disorders are leading
causes of maternal morbidity in Ireland but they have very low
case fatality. This indicates that these morbidities are managed
effectively but their prevention requires more focus.

Keywords Iceberg model, maternal health, maternal mortality,
obstetric/maternal hospitalisations, severe maternal morbidity.

Tweetable abstract Study shows that haemorrhage and
hypertension are main causes of #maternalmorbidity in Ireland.
Timely interventions for #maternalhealth and focus on prevention
of severe and non-severe morbidities are needed. @NPEC
#maternityservices #clinicalaudit #qualityimprovement.
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Introduction

Historically, maternal mortality has been widely used inter-
nationally as an indicator for maternal health and quality
of maternal care. The most serious adverse outcome,
maternal mortality, is fortunately in decline in higher-
income countries with lower rates being reported in recent
decades." Nevertheless, reducing preventable maternal
deaths is still recognised as one of the priorities in sexual
and reproductive health, internationally.”> Maternal deaths
have often been referred to as the ‘tip of the iceberg’ in

what relates to adverse maternal health issues.® It has been
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suggested that by focusing mainly on fatalities, other
important maternal health issues might be overlooked. For
each woman who loses her life due to causes related to
pregnancy, many more experience life-threatening compli-
cations or long-term morbidities.*”

Maternal morbidity can be conceptualised as a spectrum
ranging, at its most severe, from a ‘maternal near-
miss’ — defined by the World Health Organization (WHO) as
the near death of a woman who has survived a complication
occurring during pregnancy or childbirth or within 42 days
of the termination of pregnancy — to non-life-threatening
morbidity, which is more common. The WHO Maternal
Morbidity Working Group defined maternal morbidity and
associated disability as ‘any health condition attributed to
and/or complicating pregnancy and childbirth that has a neg-
ative impact on the woman’s wellbeing and/or functioning’.’

It is essential to know the full extent to which women’s
health is affected during or shortly after pregnancy, and to
identify the main causes of illness. More accurate and rele-
vant indicators are needed to provide a clearer and broader
understanding of the issues affecting maternal health.
Hence, severe maternal morbidities (SMMs) have been
recognised as important indicators of the broader issues
affecting maternal health.®

Measuring morbidity can also serve as an indicator of
the quality of obstetric care.” By reviewing near-misses
and/or SMMs affecting women, lessons can be learned
about their needs, the quality of care provided and the pro-
cesses in place (and their deficiencies) as well as identifying
ways to improve them. This can ensure a better and more
efficient response to the specific needs of these women.
The study of women who survive a severe complication of
pregnancy or childbirth offers the possibility of carrying
out preventive actions towards the avoidance of such com-
plications and improved care in future cases.®

An approach that analyses maternal deaths, together with
SMMs and other pregnancy complications or adverse
events, recognises that death is the extreme of a continuum
of adverse pregnancy events. This facilitates a focus on the
circumstance that led or contributed to an adverse out-
come.»>1?

The current study aimed to quantify the incidence of the
leading causes of maternal mortality, severe morbidity and
hospitalisation (i.e. obstetric haemorrhage, thrombosis,
hypertensive disorders and pregnancy-related sepsis) in the
Republic of Ireland for 2009-19.

Methods

The iceberg model, based on the work by Mantel et al.,’
was used to represent the continuum of adverse outcomes
from the extreme of maternal death, followed by SMM,
then maternal hospitalisation and all maternities.

Maternal morbidity and mortality in Ireland

The iceberg phenomenon of health illustrates situations
in which only acute or serious health events have greater
visibility from healthcare services (the ‘tip of the ice-
berg’).!" The deeper, wider issues or general disorders with
larger incidence rates (where early intervention or preven-
tion can be applied) may remain overlooked as the layers
of the iceberg beneath the surface.

Data selection
Data from three different sources were used to obtain the
frequency of the specific maternal deaths, SMMs and hospi-
talisations. The total number of maternities used for rate cal-
culation referred to the total number of women who
delivered in Ireland each year, as per the National Perinatal
Reporting System. Table 1 outlines the sources of data used
and their main characteristics. An overview of the data
sources, measures and conditions included in the analyses is
also included in Figure S1 in the supplementary material.
Thrombosis, obstetric haemorrhage, hypertensive disor-
ders and pregnancy-related sepsis have been widely
reported as the main causes of maternal mortalities due to
obstetric complications, worldwide and,
higher-income countries.”'* ¢ Similarly,
shown that the main severe maternal morbidities recorded

especially, in
literature has

for high-income countries are severe haemorrhage, hyper-
tensive disorders (e.g. pre-eclampsia) and sepsis.'>"?

The outcomes and conditions included in the analyses
are described below.

Maternal mortalities

Defined as ‘the death of a woman whilst pregnant or within
42 days of delivery or termination of pregnancy, from any
cause related to, or aggravated by, pregnancy or its manage-
ment, but excluding deaths from incidental or accidental
causes’ as per WHO 2010.">"7 For the current study, mater-
nal deaths with direct cause due to thrombosis, obstetric
haemorrhage, eclampsia or pregnancy-related sepsis occurring
in Ireland for the reporting years 2009-18 were included.
Data were obtained from the Maternal Death Enquiry Ire-
land, which records all maternal deaths occurring nationally.

Severe maternal morbidities

A case of SMM was defined as a pregnant or recently preg-
nant woman (i.e. up to 42 days following the end of preg-
nancy) who experienced any of the following four, clearly
defined, maternal morbidities in the years 2011-19: pul-
monary embolism (PE), major obstetric haemorrhage
(MOH), eclampsia and septicaemic shock. Data on these
conditions were used as recorded by the National Perinatal
Epidemiology Centre (NPEC) National Audit of Severe
Maternal Morbidity. Definitions for each SMM included
are detailed in Table 2 and related to the criteria used by
this audit, which are a further adaption of a validated

© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd. 403
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Table 1. Data Sources used in the study

Data Data source Years of Description
data

Maternal mortalities (i.e. mortalities linked to  Maternal Death 2009-18  MDE lIreland records all maternal deaths occurring in
Haemorrhage, Hypertension/Eclampsia, Enquiry (MDE) Ireland and carries out confidential enquiries on these,
Thromboembolism, Sepsis/Septicaemia identifying the main causes of, and trends, in
or related infection) maternal deaths nationally
Severe maternal morbidities (i.e. Major NPEC National Audit of 2011-19  Audit carried out by the NPEC, which has collected
obstetric haemorrhage, Septicaemia, Severe Maternal Morbidity maternal morbidity data from Irish maternity units.
Eclampsia or Pre-eclampsia, The purpose of the audit is to provide baseline
Pulmonary embolism) evidence for reflective practice and action planning

by public maternity healthcare providers, public health

professionals and policy-makers in Ireland
Maternal hospitalisations (non-severe/acute Hospital InPatient Enquiry 2009-19  HIPE is a system that collects information on hospital
conditions leading to admission to Scheme (HIPE) day cases and inpatients in Ireland. It is a health
hospital, include: Hypertension; information system designed to collect demographic,
Haemorrhage; thrombosis). clinical and administrative information on
See Table 2 for further detail discharges and deaths from acute hospitals
on the conditions included nationally. (Data were extracted on the 30 July 2021)
Maternities (total number of women National Perinatal Reporting  2009-19  The NPRS collects information on approximately

who delivered in Ireland each year) System (NPRS)

70 000 birth records each year from 19 maternity
units and all practicing self-employed community
midwives

methodology of the Scottish Confidential Audit of Severe
Maternal Morbidity.'®*°

Maternal hospitalisations

These were defined as the admission into hospital of a
pregnant or recently pregnant woman (up to 42 days fol-
lowing the end of pregnancy),”’ as recorded by the Irish
Hospital In-Patient Enquiry. This can be for childbirth or
due to ‘any illness or disability directly related to pregnancy
or childbirth. These are not necessarily life-threatening but
can have a significant impact on the quality of life’.** The
number of hospitalisations for the conditions under study
was obtained from all admissions with a relevant diagnosis
irrespective of whether it was a delivery admission or not.
Morbidities were classified using the International Classifi-
cation of Diseases 10th revision. The cases of maternal hos-
pitalisations of interest in this study included those under
one of the following specific morbidities:

e Thrombosis (antenatal and postnatal venous thromboem-
bolism cases diagnosed with any of the International Classi-
fication of Diseases 10th revision codes related to this, as
per Jacobsen et al.?)

e Obstetric haemorrhage early pregnancy,
antepartum, intrapartum and postpartum haemorrhage and
following ectopic or molar pregnancy)

e Gestational hypertension (including gestational oedema
or proteinuria)

(including

e Pre-existing hypertension (including unspecified maternal
hypertension)
e Obstetric sepsis (during pregnancy or puerperium as per
Say et al.)."”

Further details on the morbidities and International
Classification of Diseases 10th revision codes included are
outlined in Table 3.

Analyses
Crude incidence rates with exact Poisson 95% Cls were calcu-
lated per 10 000 maternities for the four causes of maternal
death, SMM and maternal hospitalisation. Maternal death
rates are usually reported per 100 000; however, we report all
rates per 10 000 in order to facilitate comparison of their rel-
ative incidence. The total number of maternities (i.e. women
giving birth to a live or stillborn infant with a birthweight
>500 g) occurring in Ireland was used as the denominator.
Case-fatality ratios were calculated to present the fre-
quency of one maternal death due to obstetric haemorrhage,
hypertension, thrombosis and sepsis relative to the rate of
the corresponding type of SMM and relative to the rate of
the corresponding type of maternal hospitalisation. Poisson
regression was used to derive 95% ClIs for these ratios.

Results

There was a total of 54 maternal deaths in Ireland in the
period 2009-18, a rate of 0.82 (95% CI 0.62-1.07) per

404 © 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.
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Table 2. Definition of severe maternal morbidities included in this study

Severe maternal morbidity

Major obstetric haemorrhage (MOH)

Eclampsia
Pulmonary embolism

Septicaemic shock

An estimated blood loss >2500 ml, or transfusion 5 or more units of blood or administration of
treatment for coagulopathy (Fresh Frozen Plasma; Fibrinogen Concentrate Substitution Therapy;
Platelets). Ectopic pregnancies meeting these criteria were also included

Seizure associated with antepartum, intrapartum or postpartum symptoms and signs of pre-eclampsia

Venous thromboembolism can manifest during pregnancy as an isolated lower extremity deep
venous thrombosis or a clot can break off from the lower extremities and travel to the lung
to present as pulmonary embolus. Cases matching the following criteria were recorded: increased
respiratory rate (>20/min), tachycardia, hypotension. Diagnosed as ‘high’ probability on VQ scan
or positive spiral chest CT scan. Treated by heparin, thrombolysis or embolectomy

Sepsis-induced tissue hypoperfusion or hypotension persisting after resuscitation with 30 ml/kg
intravenous isotonic crystalloid fluid as evidenced by: Systolic blood pressure <90 mmHg or Mean
arterial pressure <65 mmHg — Decrease in systolic blood pressure by 40 mmHg from baseline
and/or Lactate >4 mmol/|

Table 3. Conditions from Hospital InPatient Enquiry Scheme data and corresponding International Classification of Diseases 10th revision (ICD-10)

codes included in this study

Condition ICD-10 codes Description
Hypertension (including gestational 012 Gestational [pregnancy-induced] oedema and proteinuria without hypertension
oedema or proteinuria) 013 Gestational [pregnancy-induced] hypertension without significant proteinuria
014 Pre-eclampsia
015 Eclampsia
Pre-existing hypertension (including 010 Pre-existing hypertension complicating pregnancy, childbirth and the puerperium
unspecified maternal hypertension) O11 Pre-existing hypertension with pre-eclampsia
016 Unspecified maternal hypertension
Haemorrhage 0081 Delayed or excessive haemorrhage following ectopic and molar pregnancy
020 Haemorrhage in early pregnancy
0441 Complete placenta praevia with haemorrhage
046 Antepartum haemorrhage, not elsewhere classified
067 Labour and delivery complicated by intrapartum haemorrhage,
not elsewhere classified
072 Postpartum haemorrhage
Thrombosis (using ICD-10 codes per G08 Intracranial and intraspinal phlebitis and thrombophlebitis
Jacobsen et al.,?® in the AJOG 2008) 126 Pulmonary embolism
180 Phlebitis and thrombophlebitis
182 Other venous embolism and thrombosis
0223 Deep phlebothrombosis in pregnancy
0225 Cerebral venous thrombosis in pregnancy
0228 Other venous complications in pregnancy
0229 Venous complication in pregnancy, unspecified
0871 Deep phlebothrombosis in the puerperium
0873 Cerebral venous thrombosis in the puerperium
0879 Venous complication in the puerperium, unspecified
0882 Obstetric thromboembolism
Sepsis (as per Say et al.,'? in the Lancet 2014) A34 Obstetric tetanus
0411 Infection of amniotic sac and membranes
0753 Other infection during labour
085 Puerperal sepsis
086 Other puerperal infections

© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd. 405
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10 000 maternities.”* Of these, 23 were classified as ‘direct’
maternal deaths (i.e. deaths due to obstetric complications)
and 31 deaths were classified as ‘Indirect’ maternal deaths
(i.e. deaths due to pre-existing disease or disease that devel-
oped during pregnancy, which was not the result of obstet-
ric causes, but which was aggravated by the physiological
effects of pregnancy).” Twelve of the ‘direct’ maternal
deaths were due to one of the four conditions under study.
Thus, these conditions caused 0.18 (95% CI 0.09-0.32)
deaths per 10 000 maternities.

Between the years 2011 and 2019, 2138 cases of the stud-
ied SMMs (MOH, eclampsia, PE, septicaemic shock) were
recorded, equivalent to a rate of 39.10 (95% CI 37.46—
40.80) cases per 10 000 maternities.

During 2009-19, there were 714 698 maternities in Ire-
land for which there were 763 675 maternal hospitalisations
due to complications (i.e. excluding hospitalisations for
women to give birth). In the same time period, there were
255 520 maternal hospitalisations associated with obstetric
haemorrhage, hypertension, thrombosis or sepsis, a rate of
3575.22 (95% CI 3561.37-3589.11) per 10 000 maternities.

Maternal mortality rates

Thrombosis had the highest maternal mortality rate, 0.09
(95% CI 0.03—0.20) per 10 000. This was followed by
obstetric haemorrhage, eclampsia and sepsis, each with a
mortality rate of 0.03 (95% CI 0-0.11) per 10 000 materni-
ties (Table 4).

Severe maternal morbidity incidence

As shown in Table 4, MOH was the most frequent SMM
at 31.35 (95% CI 29.88-32.87) per 10 000 maternities,
approximately ten times more common than PE at 3.18
(95% CI 2.73-3.69) per 10 000 and septicaemic shock at

Table 4. Selected maternal mortalities and morbidities recorded in Ireland

2.82 (95% CI 2.39-3.3) per 10 000, whereas the lowest
incidence rate among the four SMMs studied was regis-
tered for eclampsia with 1.76 (95% CI 1.42-2.14) per
10 000 maternities.

Maternal hospitalisation incidence

As observed with the SMMs, obstetric haemorrhage was the
commonest cause of maternal hospitalisation at 1637.03
(95% CI 1627.66-1646.44) per 10 000, showing that a high
proportion of women, approximately 16%, had a hospital
admission associated with haemorrhage during pregnancy,
delivery or in the postpartum period (Table 4). Hospitalisa-
tions related to hypertension recorded a similar incidence
rate, with 1242.86 (95% CI 1234.70-1251.06) per 10 000
associated with gestational hypertension and 397.40 (95% CI
392.79-402.05) per 10 000 associated with pre-existing hyper-
tension. Hospitalisations associated with sepsis were far less
common, though its incidence of 274.45 (95% CI 270.62—
278.32) per 10 000 maternities was at least ten times more
common than hospitalisations associated with thrombosis,
which had a rate of 23.48 (95% CI 22.37-24.63) per 10 000.

Case-fatality ratios

Case-fatality ratios are displayed as an iceberg demonstrat-
ing the number of cases of each SMM or type of maternal
hospitalisation that occurred relative to one maternal death
due to the corresponding cause. One fatality is represented
at the top and the number of cases of the corresponding
SMM or maternal hospitalisation is then displayed in the
layers below (Figure 1).

When examining the case-fatality ratios for each of the
studied SMMs, PE stands out because there was one death
for every 35 cases of this condition (95% CI 15-79; Figure 1;
Table 4). Among the severe morbidities, eclampsia recorded

Thrombosis /PE Haemorrhage Hypertension Sepsis
n Rate CFR n Rate CFR n Rate CFR n Rate CFR
(per (per (per (per
10 000) 10 000) 10 000) 10 000)

Mortality* 6 0.09 1 2 0.03 1 2 0.03 1 2 0.03 1
Severe 174 3.18 35 1714 3135 1029 96 1.76 58 154 2.82 92
morbidity**
Maternal 1678 23.48 257 116998 1637.03 53 715 Gestational 88 827 1242.86 40781 19615 274.45 9005
hospitalisation®** Pre-existing 28 402  397.40 13 040

CFR, case fatality ratio; PE, pulmonary embolism.
*n maternities (2009-18) = 656 248.

**n maternities (2011-19) = 546 749.

*#%n maternities (2009—19) = 714 698.
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the second highest fatality level. For 58 cases with this diag-
nosis (95% CI 14-234), one death occurred. There was one
fatality due to sepsis per 92 cases of septicaemic shock (95%
CI 23-373) whereas MOH had the lowest fatality risk with
one death for every 1029 cases (95% CI 257—4116).

Among the studied maternal hospitalisations, there were
257 admissions related to thrombosis (95% CI 115-572) for
each death due to thrombosis. This highlights the far higher
fatality risk associated with hospitalisation due to thrombo-
sis. In contrast, there were 9005 maternal hospitalisations
associated with sepsis (95% CI 2252-36 010) and 13 040
(95% CI 3261-52 141) associated with obstetric haemor-
rhage for each death due to these conditions. However, there
were more than 50 000 maternal hospitalisations associated
with hypertension — 40 781 (95% CI 10 199-163 064) asso-
ciated with gestational hypertension and 13 040 (95% CI
3261-52 141) associated with pre-existing hypertension — for
each maternal death due to eclampsia (Table 4).

Discussion

Main findings
Of the studied conditions, thrombosis, although having the
second highest crude incidence rate (3.18 per 10 000), was

Maternal morbidity and mortality in Ireland

the highest cause of maternal death due to obstetric com-
plications. At the ‘tip of the iceberg’, the incidence of
maternal death per 10 000 maternities was 0.09 due to
thrombosis, but 0.03 due to haemorrhage, due to hyperten-
sion disorders or due to sepsis.

There is a significant group of women affected by mater-
nal morbidities in Ireland, as evidenced by the high num-
ber of maternal hospitalisations due to complications
exceeding the number of maternities in the same period.

For one death due to thrombosis there were 35 cases of
pulmonary embolism and 257 thrombosis hospitalisations.
For one death due to eclampsia, there were 58 eclampsia
cases, 13 040 hospitalisations with pre-existing hypertension
and 40 781 hospitalisations with gestational hypertension.
For one death due to pregnancy-related sepsis, there were 92
cases of septicaemic shock and 9005 hospitalisations with
obstetric sepsis. For one maternal death due to haemorrhage,
there were 1029 cases of major obstetric haemorrhage and
53 715 maternal hospitalisations with haemorrhage. For every
100 maternities, there were approximately 16 hospitalisations
associated with haemorrhage, 12 associated with hypertension
disorders, three with sepsis and 0.2 with thrombosis.

MOH and obstetric haemorrhage were the main mater-
nal conditions affecting women in Ireland; showing, by far,

CFR CFR
Mortality 1 Thrombosis Mortality Obst. Haemorrhage
Severe Morbidity Pulmonary Severe Morbidity 1: 1029 Major Obstetric
1:35 Embolism (PE) Haemorrhage (MOH)
italisati itali 0 Obst. Haemorrhage
Hospitalisations 1:257 Thrombosis Hospitalisations 1: 53,715 8
Populati Populati itil
cpaen 1: 109,375 Maternities 1: 328,124 Maternities
Thrombosis Obstetric haemorrhage
CFR
CFR
s Eclampsia Mortali Pregnancy-Related
Mortality 1 i | 1 Sepsis
Severe Morbidity 1:58 Eclampsia Sevste Morhidiy 1:92 Septicaemic Shock
Pre-Existing
Hospitalisations Lo HERTIRa Hospitalisations 1:9.005 Obstetric Sepsis
X Gestational i
1: 40,781 Hypertension "
Population Wheiarid
S aternities
Population 1:328,124 Maternities 1:328,124
Hypertension Sepsis
Figure 1. Case-fatality ratios (CFRs) for thrombosis, obstetric haemorrhage, hypertension and sepsis in Ireland, 2009-19.
© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd. 407
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the highest crude incidence among all the morbidities and
hospitalisations studied (31.35 and 1637.03 per 10 000,
respectively). Gestational hypertension recorded the second
highest crude incidence rate (1242.86 per 10 000) among
all the conditions studied. The incidence of PE during
pregnancy or postpartum was 3.18 per 10 000 and of
thrombosis hospitalisations was 23.48 per 10 000.

Interpretation

Maternal mortality is declining in high-income countries,
recording encouragingly low values in Ireland.”> However,
in recent reports®® SMMs show increasing incidence rates,
highlighting the need for further attention to these poten-
tially life-threatening conditions.””

Thrombosis was the highest cause of maternal death in
Ireland, similar to the UK® and EU.? Eclampsia also
recorded a high fatality level, but the mortality rate associ-
ated with this condition (0.03 per 10 000) was below the
European rate in 2010 (0.07 per 10 000)."?

Previous studies found incidence rates for thrombosis
between 8.50 and 13.0 per 10 000 pregnancies.”® The inci-
dence of thrombosis in Ireland is high in comparison to
these.

Findings for sepsis and septic shock demonstrate how
these are also among the main conditions affecting mater-
nal health in Ireland, as previously highlighted in the litera-
ture for high-income countries.>>'"

The current study highlights the need to look further
into the continuum of severity of maternal outcomes,
focusing not only on severe maternal morbidities but also
on the non-severe morbidities. Many women survive
maternal health complications but suffer from lifelong dis-
abilities. These have a significant impact on women, their
families, infant health, the wider community and an
already overburdened healthcare service with limited
resources.'**7*

Maternal morbidities are a significant issue affecting
women in Ireland. Although this might be partially due to
an increasing number of women entering pregnancy with
chronic medical conditions, older age, obesity and increas-
ing caesarean rates, other preventable factors related to the
care provided might also contribute to this phenomenon.

MOH and sepsis are two conditions with high impact
on maternal health in Ireland, as shown in our findings,
and these are among the most common conditions consid-
ered preventable.’® This demonstrates the potential for pre-
vention and reduction of the rates and ratios reported in
the current study. Previous studies found that the majority
of preventable SMM cases were linked to healthcare
provider-related issues,**° indicating that maternal mor-
bidities can be prevented through reduction of risk factors
by creating and implementing adequate health policies,
establishing best-practice guidelines, adequate healthcare

practitioner training and public health education and inter-
ventions.*?! Our findings, by identifying significant mor-
can also become an
important tool as guidance to direct the focus of quality
improvement initiatives.

The findings highlight a high incidence of SMMs in Ire-
land. Numerous women surviving life-threatening maternal
morbidities suffer altered functioning and hampered well-
being, and many more endure long-lasting health outcomes
linked to maternal conditions. Guida et al.*> demonstrated
that SMMs can have an impact on maternal functioning
up to 5 years postpartum. Hypertension headed the list of
conditions associated with this. In our study, the incidence
of hypertension-related hospitalisations was among the

bidities such as those outlined,

highest from the conditions studied.”

Our study emphasises the importance of preventing a
woman’s progression along the continuum of severity. This
can also improve delivery outcomes and newborn health.'’
It was estimated that, in 2019, maternal disorders con-
tributed to 299.8 disability-adjusted life-years (DALYs),
including morbidity from haemorrhage (53.8 DALYs), sep-
sis and other maternal infections (30 DALYs), hypertensive
disorders (44.2 DALYs), obstructed labour and uterine rup-
ture (42.0 DALYs) and ectopic pregnancy (9.7 DALYs),
among others (e.g. late and indirect maternal deaths, deaths
aggravated by HIV/AIDS and abortion complications or
miscarriage).”>?*

As per previous literature, this study’s find-
ings support the need for greater focus on maternal mor-
bidities (both severe and non-severe) as conditions that

4-7,10,29,35,36

also significantly impact on the health and wellbeing of
mothers. The WHO has recommended that countries with
low maternal mortality (high-income countries) review and
analyse SMMs to identify systems failures and intervention
priorities.'* Dedicating further attention to SMM would
allow us to establish quality improvement initiatives and
address possible shortcomings in care and/or significant
risk factors associated with it. Many countries or maternity
hospitals have established SMM case reviews to examine
preventability of severe morbidities and learn lessons
towards improved care.”*®?” Through this, cases deter-
mined to be preventable can be addressed, reviewed
through a multidisciplinary discussion, and areas for
improvement can be identified.”!

National clinical audit has had an essential role in the
recording and monitoring of severe maternal morbidities.
This is an important step towards identification of issues,
defining priorities, implementing measures to address these
and establishing quality improvement. In Ireland, annual
SMM clinical audits have been carried out by the NPEC
since 2011.>® The current findings highlight the relevance
of audit and review of SMMs, near-misses and important
events from which lessons can be learned for improved
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care. These also demonstrate the importance of adhering to
guidelines and best-practices, and of implementation of
adequate risk management systems (e.g. MOH pro-forma,
sepsis care bundles, maternity early warning systems and
venous thromboembolism assessments).

Though current data do not provide clear evidence of
the impact of access to care on maternal mortality, in the
latest Maternal Death Enquiry report,” 30% of deaths
from direct and indirect causes in 2009-18 occurred in
women born outside Ireland. Similarly, in the UK, a more
than four-fold difference in maternal mortality rates among
women from Black ethnic backgrounds was reported and
an almost two-fold difference among women from Asian
ethnic backgrounds compared with White women.”® Fur-
thermore, in the SMM reports in Ireland 2017-19,18-26:40
an overrepresentation of women from Black, Asian and
Irish-traveller ethnicities has been noticed. Further and
more thorough studies on this issue are needed to clearly
understand how access, or the quality of care provided,
impact on maternal morbidities or mortalities.

The findings on case-fatality ratios associated with
obstetric haemorrhage, eclampsia and pregnancy-related
sepsis may also be evidence of ever-improving clinical care.
These conditions’ low fatality rate in Ireland suggest that
women with potential life-threating conditions are being
identified and managed, although there is no room for
complacency.

By applying the iceberg effect model to maternal mortal-
ities and morbidities, it was possible to reveal further rele-
vant issues affecting obstetric women’s health. Further
analyses on additional conditions and relevant maternal
health issues would also be valuable. This approach has
been applied to a limited number of clinical areas. Analys-
ing these different data together in further clinical fields
has the potential to clarify and inform healthcare services
and providers on important issues affecting individuals.

Strengths and limitations

This study provided an important overview of the preva-
lence and fatality of some of the main maternal morbidities
in Ireland in recent years. This is the first piece of research
using some of the main national data available on these
conditions, allowing for the identification of maternal
health issues beyond fatalities and offering opportunities
for improved care.

Data on all SMMs in Ireland between 2009 and 2010 are
not available as the NPEC audit on SMM was only
launched in 2011. SMM data were collected in maternity
units only, hence, any postnatal cases who presented to a
general hospital were not captured. Additionally, for a
complete understanding of the issues affecting maternal
health, the study of incidence of conditions that did not
require admission to hospital (e.g. cases managed in

Maternal morbidity and mortality in Ireland

primary care) would be relevant. These data are not avail-
able at national level.

The three national data sets used in this study allowed
comparison of the relative incidence of morbidity and mor-
tality associated with four categories of obstetric complica-
tions. Ideally, the case definition criteria would have been
harmonised across the data sets but this was not always
possible and some variation was present.

Conclusion

Maternal death, although tragic, is the last point in the
spectrum of adverse pregnancy events, representing the tip
of the iceberg of adverse maternal outcomes. For each
maternal fatality occurring, many more women survive and
may carry with them long-term consequences. Haemor-
rhage and hypertension are leading causes of maternal
morbidity in Ireland but they have very low case fatality.
This indicates that these morbidities are managed effec-
tively but their prevention requires more focus.

This study highlights the need to prioritise and imple-
ment timely interventions to tackle critical pregnancy and
maternal health issues. Valuable lessons can be learned
about the requirements, care and interventions necessary to
ensure a better and more efficient response to the specific
needs of these women.
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