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ABSTRACT

Objective To describe a novel approach to hospital
mortality meetings to elucidate understanding of
contributory factors to child death and inform practice in
the National Health Service.

Design All child deaths were separately reviewed at a
meeting attended by professionals across the healthcare
pathway, and an assessment was made of contributory
factors to death across domains intrinsic to the child,
family and environment, parenting capacity and service
delivery. Data were analysed from a centrally held
database of records.

Setting All child deaths in a tertiary children’s hospital
between 1 April 2010 and 1 April 2013.

Main outcome measures Descriptive data summarising
contributory factors to child deaths.

Results 95 deaths were reviewed. In 85% cases,
factors intrinsic to the child provided complete
explanation for death. In 11% cases, factors in the family
and environment and, in 5% cases, factors in parenting
capacity, contributed to patient vulnerability. In 33%
cases, factors in service provision contributed to patient
vulnerability and in two patients provided complete
explanation for death. 26% deaths were classified as
potentially preventable and in those cases factors in
service provision were more commonly identified than
factors across other domains (OR: 4.89; 95% Cl 1.26 to
18.9).

Conclusions Hospital child death review meetings
attended by professionals involved in patient
management across the healthcare pathway inform
understanding of events leading to a child’s death. Using
a bioecological approach to scrutinise contributory
factors the multidisciplinary team concluded most
deaths occurred as a consequence of underlying illness.
Although factors relating to service provision were
commonly identified, they rarely provided a complete
explanation for death. Efforts to reduce child mortality
should be driven by an understanding of modifiable

risk factors. Systematic data collection arising from a
standardised approach to hospital reviews should be
the basis for national mortality review processes and
database development.

Strengths and limitations of this study

» It is possible to adopt a standardised approach,
which involves multidisciplinary team (MDT) atten-
dance across the healthcare pathway and a stan-
dardised framework to assess contributory and
modifiable risk factors, to better inform the under-
standing of children’s deaths in hospital.

» As a single-centre study, conclusions regarding con-
tributory causes to child death are not directly appli-
cable to the wider English National Health Service.

» Although the MDT evaluated risk factors through
consensus, the study would be strengthened if
the methodology had a priori agreed defined ev-
idence-based criteria for risk factors and had ad-
opted a more scientific approach to determining
inter-rater variability.

» Only 5% of child death review meetings engaged
representation from the primary healthcare team
which may have impacted on a true appreciation of
factors in the family and environment.

» This methodology does not allow firm conclusions
to be drawn on population risk factors for death as
detailed child and parent data were not gathered on
all hospital admissions.

INTRODUCTION

The UK has one of the highest child mortality
rates in Europe.' Understanding the determi-
nants of such poor outcomes requires a stan-
dardised approach to reviewing child deaths at
a local, regional and national level. Although
the current system, whereby the Office for
National Statistics publishes annual reports on
registered deaths, provides high-level epide-
miological data, several limitations impede
its ability to inform health strategy to reduce
child mortality. These include: inaccuracies in
the death certification process,2 % restrictions
imposed by reliance on a single cause of death
and an inability to go beyond identification of
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what the patient died from to consideration of how that

patient died with that condition at that time.

In England Local Safeguarding Children’s Boards have
a statutory responsibility for reviewing all child deaths.*
The processes to be followed are described in Working
Together to Safeguard Children.” A prospective investiga-
tion of individual ‘unexpected’ deaths and a retrospective
review of all deaths by a regional Child Death Overview
Panel (CDOP) aim to provide a comprehensive dataset
to compliment national registration statistics. Although
this approach has been successfully adopted for reviewing
‘unexpected’ deaths in the community, anecdotal experi-
ence suggests that a similarly systematic review of children’s
deaths in hospital does not occur.®” In hospital, the stan-
dard vehicle for reviewing children’s deaths is the ‘Mortality
and Morbidity’ (M&M) meeting. However, formats for
these meetings vary widely,” and there is little evidence of
their effectiveness in improving patient outcomes.’ "’

Mortality review processes in the National Health
Service (NHS) are currently under close scrutiny. NHS
Improvement in collaboration with the Royal College
of Physicians has introduced a national mortality case
review programme that aims to introduce standardised
methodology for reviewing case records of adult patients
who have died in acute general hospitals. In paediat-
rics, NHS England is developing a national paediatric
mortality database to harness the intelligence arising
from regional CDOPs and local child death review meet-
ings."" The dataset for such a database will likely include
metrics relating to demographics, categorisation and
preventability of death, and its success is part predicated
on there being clinically informed regional child death
review processes to ensure high quality data collection.
Since most children die in hospital,' these expectations
provide an opportunity for processes in hospital child
death (M&M) meetings to be standardised in order for
conclusions regarding issues such as contributory factors
to death and preventability to have validity.

With this in mind, our hospital developed a stan-
dardised approach to reviewing hospital deaths based on
the following principles:

» attendance by key professionals across the healthcare
pathway;

» aframework that formally assesses contributory factors
across domains intrinsic to the child, the family and
environment, parenting capacity and service delivery;

» afocus on learning of lessons to prevent future child
deaths.

In this paper, we present our findings from using such a
framework and make recommendations for future practice.

METHOD

The Bristol Royal Hospital for Children provides
tertiary paediatric services in South West England. It
serves a population of approximately 933000 children
(0-16years) that increases significantly during the
holiday season. Since 2008, all hospital deaths have been

individually reviewed using a standardised approach at a
specially convened child death review (CDR) meeting.
The approach broadly replicates that advocated by the
UK Government for reviewing ‘unexpected’ child deaths
in the community.”

The CDR meeting is a multiprofessional meeting that
invites the key professionals involved in the child’s care
across allied health, social services, pathology, patient safety,
primary, secondary and tertiary care. The Chair of the
meeting was commonly a senior consultant in the paedi-
atric intensive care unit. If this individual was the named
consultant with responsibility for the child then the position
defaulted to another senior colleague. If the death involved
a joint agency response then the chair would be the Desig-
nated Community Paediatrician. In rare events where there
was loss of trust between health professionals and the family,
an independent chairperson from outside the organisation
was sought. Videoconferencing and conference call facil-
itated attendance and professional unable to attend were
invited to submit information using a standardised pro
forma. The parents were considered central to the process
and were invited to submit questions or concerns. Figure 1
illustrates a typical meeting.

Comprehensive clinical, social and epidemiolog-
ical data were gathered in advance, and a template
summarising contributory factors, categorisation of death
and preventability was completed at the meeting’s conclu-
sion on a Form C (online supplementary appendix A).
Contributory factors were assigned using a bioecological
framework: factors intrinsic to the child; family and envi-
ronment; parenting capacity; and service provision.”
Within each domain, a contributory factor was accorded
a varying level of influence: O=informationnot available;
I=nofactoridentified or factor identified that was unlikely
to have contributed to death; 2=factor identified that
may have contributed to vulnerability, ill-health or death;
3=factor identified that provided a complete and suffi-
cient explanation for death. Deaths were classified into 10
nationally recognised categories (online supplementary
appendix A). Preventability of the child’s death was cate-
gorised depending on the presence of modifiable factors;
namely whether the CDR had identified ‘one or more factors
which, in any domain, may have contributed to the death of the
child and which, by means of nationally or locally achievable
interventions, could be modified to reduce the risk of future child
deaths'."* The determination of categorisation, contribu-
tory factors and preventability was a collective decision
by the multidisciplinary team (MDT). The recommenda-
tions arising from the CDR informed the wider hospital
governance programme and the Form C forwarded to
the regional CDOP. The parents were routinely invited
to meet with appropriate members of their clinical team
prior to and after the CDR meeting.

We conducted a service evaluation of the CDR meetings
for all hospital deaths (excepting children declared dead
in the emergency department) that took place between
1 April 2010 and 1 April 2013. Anonymised data were
extracted from the regional CDOP database of records
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History: A 14 year old boy is knocked of his bicycle in a rural area. When the
paramedics arrive the boy has a GCS of 3. He is taken to his local hospital where the
adult anaesthetist intubates and ventilates him. A CT brain scan shows a severe brain
injury. The paediatric neurosurgery team request transfer directly to the tertiary
children’s hospital. Tragically on arrival he has fixed dilated pupils. He is transferred
to the Paediatric Intensive Care unit. Brain stem death testing is performed and
organ donation proceeds.

Child Death Review meeting:

Local hospital ITU
team

PICU team
Paramedics

3

(Parents) Neurosurgeons

Road Traffic
Accident
investigation

-~ Organ

Donation team

Nursing/AHP staff

Issues:

Local: Response time of emergency services; liaison between secondary and
tertiary care; management of the donor

Regional: Performance of trauma network versus national standards

National: Legislation relating to bicycle helmets; safer road/cycling environment’

Figure 1 Schema showing attendance at a representative hospital child death review meeting. PICU, paediatric intensive care

unit.

held centrally by the Child Death Enquiries office. It was
not deemed necessary to obtain ethics approval for the
analysis of routinely collected national data and permis-
sion for its use for publication purposes was gained from
the CDOP office. Extracted data were coded and analysed
(STATA V.12.0) to look at: demographic information;
cause of death classification; and contributory factors. We
stated a priori that we would perform subgroup analysis
on factors related to service provision as this had been
highlighted as an area of interest. Outputs were designed
to show descriptive mortality data, and risk factors for
death and ORs for specific exposures. Mantel-Haenszel,
x* and logistic regression analyses were performed to
identify risk factors for preventable deaths.

RESULTS

CDR meeting data

During the period studied there were 95 deaths. All deaths
were reviewed using the standardised framework described
above. Videoconference or teleconference facilities was
used in 24% of meetings. The average time between death
and CDR meeting was 4.5+2.4 months. Professional repre-
sentation at CDR meetings is shown in table 1.

Six families submitted questions directly to the CDR
meeting and 32 families met with clinicians after the
CDR meeting to receive feedback. Another three fami-
lies requested a written summary of the CDR meeting

outcome. The CDR multiprofessional meeting format
directly facilitated the establishment of a definitive diag-
nosis (mainly metabolic or genetic) in 9% patients.

Patient/parent demographic data
Twenty-two per cent of deaths occurred in children within
the hospital’s cardiac surgical programme. Twenty-nine
per cent of deaths occurred in children born prematurely.
The demographic data for children and parents are
shown in table 2. Fifty-five per cent of deaths were male
and 45% were female; 89% of deaths occurred in children
aged 0—4 years, and 61% of these were in infants <1 year of
age; 89.5% of deaths occurred in white children; 63% of
children who died had a pre-existing chronic illness; 45%
of deaths occurred between 8 pm and 8 am, and 31% of
deaths occurred on Saturday or Sunday. Parental smoking
and mental health issues were commonly identified.
Categorisation of death by age grouping is shown in
table 3. Most deaths were due to chromosomal, genetic
and congenital anomalies (51%), followed by infections
(11%), malignancy (11%) and acute medical and surgical
conditions (10%). In infants, 62% of deaths were due to
chromosomal, genetic or congenital anomalies, followed by
infections (9%) and malignancy (9%). The x? test of inde-
pendence between age and category of death showed weak
(P=0.07) evidence of association suggesting that the cate-
gory of death did vary by age as clinical experience would
support.
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Table 1 CDR meeting data

%
Meetings
Professional group attended
BRHC PICU consultants and specialist 100
paediatricians
Nursing representation 63
District general hospital paediatricians and 37
community paediatricians
Palliative care (hospice and palliative care 25
liaison nurse)
Pathologist 15
Allied health professionals (pharmacy, 9
physiotherapy, clinical psychology and
biochemistry)
Patient safety (presenting root cause analysis 8
report findings)
Primary care (GP, health visitor, midwife and 5
social worker)
Police and ambulance staff 5)

Public health

Expert (Bristol museum to assist identification 1
spider bite)

BRHC, Bristol Royal Hospital for Children; GP, general practitioner;
PICU, paediatric intensive care unit.

In 85% of cases, factors intrinsic to the child provided a
complete explanation for death. In 11% of cases, factors
in the family and environment and, in 5% of cases, factors
in parenting capacity, may have contributed to the vulner-
ability, ill health or death of the child. In 33% of cases,
factors in service provision were identified that may have
contributed to vulnerability, ill health or death, and in
two patients such factors provided a complete explana-
tion for death (figure 2).

Preventability

Twenty-six per cent of deaths were classified as potentially
‘preventable’ according to a predefined national defini-
tion of having contributory factors in any domain that,
by means of nationally or locally achievable interven-
tions, could be modified to reduce the risk of future child
deaths. Among these deaths, 86% were in children aged
0—4 years, 28% in children with genetic/chromosomal
conditions and 20% in children with acute medical/
surgical conditions (table 4).

In deaths classified as ‘preventable’, factors in service
provision were more commonly identified than factors
across the other domains (table 5). Analysis suggests
service provision issues related to treatment decisions
(28%), misapplication of knowledge (28%) and team-
work (24%) were important considerations in the
management of these patients.

We attempted to use stepwise multiple logistic regres-
sion to assess the association of ‘preventable deaths’
with the child’s other demographic features (table 2).

8

With significant numbers of data points missing spread
throughout multiple variables (detailed as ‘n/k’ in table 2),
confidence intervals for the model were wide with no indi-
vidual factor that could be significantly statistically linked to
what were clinically judged preventable deaths.

DISCUSSION

Principal findings

All in-hospital deaths were reviewed in a standardised
manner. Secondary care and palliative care professionals
attended 37% and 25% of meetings, respectively. It is
important to place such attendance in context. Only
specialities and agencies involved in the care of the child
were invited to the meeting. For example, during the
study period 65% of deaths involved children referred
from hospitals in the region and in such cases it was
appropriate to invite the local hospital professionals
who had cared for the child. Therefore engagement by
secondary care professionals was achieved in >50% of
meetings that required their attendance. Sixty-one per
cent deaths occurred in infants and 29% in children born
prematurely; 63% of deaths occurred in children with
chronic illness; 24% in those with disability; and 62% of
deaths occurred in infants with chromosomal, genetic or
congenital anomalies, all factors known to contribute to
child mortality.H_19 In 85% of cases factors intrinsic to the
child, namely the underlying disease or injury process,
provided a complete explanation for death. The CDR
multiprofessional meeting format directly established
a definitive diagnosis in 9% patients. In 11% of cases,
factors in the family and environment and, in 5% of cases,
factors in parenting capacity, may have contributed to the
vulnerability, ill health or death of the child. In 33% of
cases, factors in service provision were identified that may
have contributed to vulnerability, ill health or death, and
in two patients such factors provided a complete explana-
tion for death. The 26% of deaths were thought ‘prevent-
able’ (through identifying a contributory factor that
could be modified to reduce the risk of a future child’s
death in the future) in keeping with other data and
studies on child mortallity.12 2 1n deaths deemed ‘prevent-
able’, factors in service provision were more commonly
identified than factors across other domains (OR: 4.89;
95% CI 1.26 to 18.9). Service delivery issues often related
to problems with treatment decisions, misapplication of
knowledge and teamwork.

Strengths of study

We describe the first report of using the CDR process to
review children’s hospital deaths. We have shown that
it is possible to (a) engage key professionals involved in
the management of the child across the pathway of care,
(b) collect data of the sort that might be uploaded to
a National Child Death Review database and (c) use a
bioecological approach in discerning contributory factors
and preventability.

4
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Metric Number (%) Metric Number (%) Metric Number (%)

Male 52 (54.7) Weekday 66 (69.5) No 66 (78.6)

Age band Median age (month) Time of death (n/k 4) Parental mental health problem

1-4 26 (27.4) 22.5 8 pm-8 am 41 (49) Yes 18 (18.9)

10-14 6 (6.3) 150.5 No 35 (36.2) No 77 (91)
Ethnicity Disability Parental ETOH abuse (n/k 10)
Asian 4(4.2) Yes 23 (24.2) Yes 7 (8.2)
Mixed 4(4.2) No 80 (84.2) No 57 (81.4)
January- 30 (31.6) Motor impairment Father unemployed (n/k 39)
March
July— 24 (25.3) Yes 11 (11.6) Yes 22 (39.3)
September

No 91 (95.8) No 72 (78.3)

ETOH, alcohol; n/k, not known.

Weaknesses of study findings related to social demographics are of interest, firm
We recognise that, as a single centre study, its conclusions  conclusions on population risk factors for death require
are not immediately generalisable to the wider NHS. While  similar detailed child and parent data to be gathered on

Age in years
No (% of total cause) by
age

Category of death <1 1-4 5-9 10-14 15-19 Total (%)

Suicide/deliberate self-inflicted harm 0 0 0 0 0 0

Malignancy 5 (8.6) 3(11.5) 0 1(16.7) 1 (50.0) 10 (10.5)

Chronic medical condition 3(5.2) 4 (15.4) 0 0 0 7(7.4)

Perinatal/neonatal event 1(1.7) 1(3.9) 0 0 0 2 (2.1)

Sudden unexpected 1(1.7) 0 0 0 0 1(1.3)
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M Factors identified that provide a
complete explanation for death

I Factors identified that may have
contributed to death

B No factors identified or identified but
unlikely to have contributed to death

[
N w S % o)) ~ o] 0 o
o o o o o o o o o

The Child Family and

Environment

B No data available

T

Parenting Capacity ~ Service Provision

Figure 2 Contributory factors to child death by domain (100% stacked columns).

all hospital admissions. Our study pragmatically describes
a clinical dataset and, with data elements missing, was not
powered for causal hypothesis testing. It was disappointing
not to have more parents directly submit questions to the
CDR meeting. This reflected a lack of a single point of
contact with bereaved families that we have since addressed
through appointing a bereavement key worker that now
results in nearly 50% of meetings receiving inquiries from
families. These generally fall into the following categories:
cause of death, risk of recurrence in future pregnancies,
why certain treatment decisions were made and whether
their child’s conditions/cause of death could have been
prevented. Additionally, it proved very difficult to engage
with general practitioners (GP) and it is acknowledged
that this may have impacted on available data relating to
parenting and social circumstances. In recent years, we have
had more success engaging with GP through asking that
they submit a very short report to the meeting outlining any

Table 4 Modifiable factors analysis by category

Number of
Number of ‘preventable’

Category deaths (%) deaths (%)
Total number 95 (100) 25 (26.3)
Inflicted injury/abuse/neglect 3(3.1) 2 (8.0
Suicide/deliberate self-inflicted 0 0

harm

Trauma 5(5.3) 3(12.0)
Malignancy 10 (10.5) 2 (8.0
Acute medical/surgical condition 9 (9.5) 5(20.0)
Chronic medical condition 7 (7.4) 2 (8.0
Chromosomal/genetic/congenital 48 (50.5) 7 (28.0)
anomalies

Perinatal/neonatal event 2(2.1) 1(4.0)
Infection 10 (10.5) 3(12.0)
Sudden unexpected 1(1.1) 0

clinical involvement they may have had with the patient.
The average time (4 months) to arrange CDR meetings was
too long and related either to protracted root cause analysis
(RCA) investigations or postmortem processes that were
vital in informing conclusions relating to cause of death.
We have now set a standard of 3 months that is adhered to
in cases not involving a postmortem; it is hoped that forth-
coming statutory guidance relating to CDR will concentrate
efforts to address the national shortage of trained paedi-
atric pathologists. Lastly, although the MDT made a profes-
sionally informed evaluation of contributory factors and
preventability of death, the study would be strengthened
if the methodology had a priori agreed defined evidence-
based criteria for risk factors and had adopted a more scien-
tific approach to determining inter-rater variability.

Implications for policy

In the context of national practice, the CDR meeting
described in this paper is our term used to describe that
professional meeting at which the professionals who have
cared for the deceased discuss his/her care. In contrast,
the CDOP involves senior leaders across health (usually
community), social care, police and other agencies that
have no direct involvement in the case presented before
them. A concern about CDOP review is that panels are
not able to make conclusions regarding contributory
factors in complex ‘medical’ patients. The proposed
model is an attempt to ‘join up’ these processes so
that better quality data are collected for the purposes
of national datasets and policy decisions. We are not
proposing that all hospital ‘M&M’ meetings should follow
a single format. Many examples of good practice exist.
However, we suggest that there may be value in hospital
meetings inviting professionals across the pathway of
care. It makes no sense for each service to hold its own
mortality meeting; an approach that detracts from a
full understanding of the issues and confuses a coordi-
nated response to any learning that should arise. In the
future, we believe further investment in teleconferencing
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Table 5 Modifiable factors analysis by domain

Number associated with  Crude OR
Variable Total number (%) modifiable factors (%) (95% Cl) P value
Overall 95 (100) 25 (26.3)
Factors intrinsic to the child?
No 16 (16.8) 6 (24.0) 1 0.27
Yes 79 (83.2) 19 (76.0) 0.53 (0.17 to 1.67)
Family/environment factors?
No 61 (64.2) 15 (60.0) 1 0.61
Yes 34 (35.8) 10 (40.0) 1.28 (0.50 to 3.29)
Parenting capacity factors
No 87 (91.6) 21 (84.0) 1 0.11
Yes 8 (8.4) 4 (16.0) 3.14 (0.7 to 14.10)
Service provision factors?
No 31 (32.6) 3(12.0) 1 0.01
Yes 64 (67.4) 22 (88.0) 4.89 (1.26 to 18.9)

and videoconferencing technology, improved co-ordi-
nation with CDOP and the administrative framework
that underpins emerging operational delivery networks
could improve engagement with professionals not able
to attend the CDR meeting in person. We advocate that
analysis of a child’s death requires the clinical team move
away from a simple medical model to one that recognises
the complex interaction between the child and his/her
social and physical environment.”' This approach is best
conceptualised across four domains known to contribute
to child death: factors intrinsic to the child, factors in the
family and environment, factors in parenting capacity and
factors in service provision.l?’ 2 We support an approach
by healthcare professionals that systematically examines
service delivery accepting that such scrutiny will inevitably
focus on aspects of decision making. We strongly support
transparency in such deliberations since it is these factors
in particular which may be modified to prevent future
deaths.”*® Finally, attempts by organisations to deter-
mine whether a death is avoidable are invariably subjec-
tive and fraught with difficulty. Such conclusions often
detract from the real issue of consequence, namely that
every child’s death is a tragedy from which learning should
be derived. We believe a more pragmatic approach is to
steer the clinical team’s focus to scrutinising behaviour
that may modify future deaths. Such an approach is likely
to pay dividend since it shifts the focus to active learning
cycles and quality improvement.

Future research

Future research should look at parental perceptions of
the CDR meeting and how best to engage bereaved fami-
lies in these processes. There is a real value in codesign of
local and national CDR processes with the public in order
to both bring improved transparency and informed solu-
tions. Atlocal and national level, CDR processes also need
to show an increased ability to move from case review, to
SMART (specific, measurable, achievable, relevant and

time bound) recommendations, to evidence-based health
policy and effective interventions.

CONCLUSION

A properly convened hospital CDR requires multidisci-
plinary attendance by key professionals involved in the
patient’s management across the healthcare pathway.
The contributory factors that determine a child’s death
are multifactorial and inevitably involve a complex inter-
action between the child and his/her environment. A
systematic approach to CDRin the manner described leads
to a better understanding of how an individual child dies
of a particular condition at a particular time. Such clarity
is essential for national reporting purposes, informing
healthcare strategy at a local, regional and national level,
and ensuring informed closure for bereaved parents.
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