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ABSTRACT

While maternal and perinatal mortality auditing has been
strongly promoted by the World Health Organization
(WHO), there has been very limited promotion or
evaluation of child death auditing in low/middle-income
settings. In 2017, a standardised child death review
process was introduced in the paediatric department

of the National Hospital in Honiara, Solomon Islands.
We evaluated the process and outcomes of child death
reviews. The child death auditing process was assessed
through systematic observations made at each of

the weekly meetings using the following standards

for evaluation: (1) adapted WHO tools for paediatric
auditing; (2) the five stages of the audit cycle; (3)
published principles of paediatric audit; and (4) WHO
and Solomon Islands national clinical standards of
Hospital Care for Children. Thirty-three child death
review meetings were conducted over 6 months,
reviewing 66 neonatal and child deaths. Some areas

of the process were satisfactory and other areas were
identified for improvement. The latter included use of

a more systematic classification of causes of death,
inclusion of social risk factors and community problems
in the modifiable factors and more follow-up with
implementation of action plans. Areas for improvement
were in communication, clinical assessment and
treatment, availability of laboratory tests, antenatal
clinic attendance and equipment for high dependency
neonatal and paediatric care. Many of the changes
recommended by audit require a quality improvement
team to implement. Child death auditing can be done in
resource-limited settings and yield useful information of
gaps which are linked to preventable deaths; however,
using the data to produce meaningful changes in
practice is the greatest challenge. Audit is an iterative
and evolving process that needs a structure, tools,
evaluation, and needs to be embedded in the culture of
a hospital as part of overall quality improvement, and
requires a quality improvement team to follow-up and
implement action plans.

INTRODUCTION

Auditing of paediatric deaths has rarely been eval-
uated in hospitals in low/middle-income countries,
although it is vital for improving the quality of
care provided in any health facility. The published
experience on child death auditing is limited to a
few countries only, and some of these reports are
retrospective descriptions of case-mix and common
causes of death rather than an evaluation of the
audit process."” Like many low/middle-income
countries Solomon Islands does not have a well-de-
veloped coronial service or vital registration system,

so only child deaths from unnatural causes are
subject to official review.

In early January 2017, a new child death review
process was introduced in the paediatric depart-
ment at the National Referral Hospital (NRH),
Honiara, Solomon Islands. The process was devel-
oped with tools adapted from the WHO, using
forms designed to classify the causes of death, iden-
tify modifiable factors and develop action plans (see
Annex).®> WHO has not yet published these tools,
but they were developed at a WHO meeting on
child death reviews held in Geneva in November
2016, attended by staff from the Western Pacific
Region.

Setting

Solomon Islands is a Pacific Island nation with a
population of 600 000, with nine provinces spread
over almost 1000 islands. The under §, infant
and neonatal mortality rates in 2012 were 31, 26
and 14 per 1000 live births, respectively. NRH is
the only tertiary referral centre for seven govern-
ment-run provincial hospitals and four mission-run
hospitals in Solomon Islands. Honiara is the capital
of Solomon Islands in Guadalcanal province. The
estimated population for Honiara city is 84 444 and
Guadalcanal province is 139 164. Each year there is
an estimated 5% increase in urban migration from
other provinces to Honiara. Children requiring
medical care are referred by their provincial or
community hospitals.

The paediatric department is made up of two
clinical areas: the Children’s Ward and the Special
Care Nursery (SCN). The department medical
team is composed of two consultant paediatricians,
five registrar doctors and resident medical offi-
cers (RMO). There are 34 registered nurses; 17
nurses in SCN and postnatal ward, and 17 nurses in
the Children’s Ward.

There are 32 beds in the Children’s Ward, 8 beds
in the SCN and 40 beds in the postnatal ward.
Most paediatric patients came through the emer-
gency department or referral clinics where they
are triaged before being managed by the paediatric
team. High-risk deliveries and sick newborns in
the labour ward are comanaged with the obstetric
team, before being transferred to the SCN.

Death auditing process

The child death review system was introduced in
January 2017. We adapted guidelines for paediatric
audit based on tools from the WHO and others.®®
The process involves summarising the deaths for
audit discussions, identifying modifiable factors,
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deciding action plans, implementing action plan and evalu-
ation. Standard child mortality auditing forms for gathering
clinical information, a registry sheet of all deaths and an audit
summary and action plan form were used (online supplementary
appendix).®

Once a week neonatal and child deaths were audited by the
paediatric team after morning handover of the night staff to the
day staff. All staff, medical, nursing and administrative, were
invited and encouraged to attend. The cases were summarised,
discussed and information sent to the Ministry of Health for
processing of death certificates.

We aimed to evaluate the nature and quality of information
that was generated by these audits and assess how complete the
audit process was, based on WHO and other published stan-
dards. Specifically, we aimed to: identify areas in the current
death audit process that needed improvement; assess the classifi-
cation of causes of deaths; and assess and refine the classification
of modifiable factors that may provide lessons for improvement.

METHODOLOGY

Through systematic observations at weekly paediatric audit
meetings for 6 months, we described the process of auditing
child deaths. The process was assessed based on: (1) adapted
WHO tools for paediatric auditing (online supplementary
appendices 1-4); (2) the five stages of the audit cycle'’; (3)
published principles of paediatric audit’ and (4) WHO and
Solomon Islands national clinical standards for Hospital Care
for Children.' '?

The meetings were chaired by one of the consultant paedia-
tricians. A registrar summarised the cases using a slide presenta-
tion. Four meeting participants were given death auditing forms
to identify modifiable factors and document action plans agreed
to in the discussions. They also had the task of ensuring that vital
registration death notification forms were completed. All nurses
and doctors were encouraged to attend and participate in the
audit discussions.

The child death review meetings were held weekly. In addi-
tion, at the end of each month the paediatric team re-presented
neonatal cases with the obstetric team and sought to identify any
reproductive health or obstetric-related issues and modifiable
factors.

Systematic observations were made at each meeting of: (A)
whether the principles of problem-solving audit and WHO
recommendations on paediatric audit were followed; (B) learning
and education opportunities provided by the audit process; (C)
documentation; and (D) whether the five stages of audit were
achieved."’

The five stages of the audit cycle are:

1. Identifying deaths, or serious adverse or sentinel events, pre-
paring and conducting an audit;

2. Summarising information on causes of death and avoidable
or modifiable factors using a standardised instrument;

3. Analysing the results and generating age and cause-specific
mortality rates, and trends over time;

4. Recommending solutions to address modifiable factors and
implementing recommendations;

5. Evaluating whether improvements were effective and
sustained.

Data for the clinical case audit were collected from patient
medical records and other sources prior to the audit. Patient
reporting forms were completed manually, and presented at the
audit. The audit meeting was responsible for assigning causes of
death and identifying modifiable factors and action plans.

Data entry was done in an Excel spreadsheet. Patient details
and descriptions were included in the spreadsheet to avoid
double entry. The data on modifiable factors and classification
of causes were then grouped for analysis, and specific details of
the modifiable factors were also recorded.

The researchers were part of the paediatric team who
conducted or participated in the audit, but the evaluation was
predesigned to be as objective as possible. MS gathered the data
on processes.

RESULTS

Thirty-three child death review meetings were conducted over
6 months, auditing on average two deaths per meeting. The
following evaluations were made.

Attendance at the meetings was voluntary, a role was kept
at each audit and the average attendance was 13. Staff were
encouraged to attend and participate each week as part of
routine department activities. Doctors always attended the death
meetings, but a lower proportion of nursing staff attended. The
combined obstetric—paediatric neonatal death audits were held
monthly and the average attendance was 41.

Auditing schedule

The child death review meetings were scheduled weekly. We
managed to review all deaths by the end of the calendar month
in which the death occurred. On rare occasions, the meeting was
postponed due to high clinical workloads, and some weeks two
meetings were held to deal with a backlog of cases before the
end of the month.

Atmosphere and approach

The meetings had a welcoming atmosphere. Errors were not
singled out on individuals but identified in order to improve.
The team leader would always encourage a respectful and
non-blameful approach to discussing cases.

Confidentiality

For most of the cases discussed, confidentiality was maintained
during and after the discussion. This was achieved through verbal
reminders by senior doctors during the audit. New staff needed
to be reminded of the importance of maintaining patients’ and
clinicians’ identifying information confidential.

Searching for common patterns rather than focusing on indi-
vidual mistakes was consistently exercised during the audit. For
example, in looking for reasons why laboratory staff on call were
unavailable at night, rather than why an individual was not avail-
able during night duty. This identified situations where difficulty
getting laboratory staff at night was due to the staff having to be
picked up from home to hospital, the team saw this as a limita-
tion in hospital management for not providing prompt transport
for laboratory staff or having a room to rest during on-call hours.

Acknowledgement of health workers’ effort was also exercised.
The practice of highlighting genuine efforts of staff in managing
a case despite the outcome was usually practised during the
audits. This approach transferred to improvements made in
handing over of cases at changes of shifts, where both positive
aspects of management as well as clinical problems remaining
and tasks to be completed were discussed.

Learning and education role

The child death review meetings provided a learning time for
junior doctors and other staff. Cases were openly discussed with
the paediatricians who helped provide relevant information on
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clinical management and what may be done to improve in future.
At times when the number of deaths to discuss was high or the
clinical workload demanded, teaching was limited. It might be
sometimes that it is best to discuss one or two cases in detail
and have the lessons discussed than to cover many more deaths
superficially without the learning aspect.

Communication

Doctors sometimes failed to update ward nurses on issues and
challenges identified, or actively seek their input. Because night
staff were unable to attend communicating with these staff
needed special attention.

Modifiable factors

During each audit meeting modifiable factors were identified
and the team suggested certain action plans to address them.
Initially, most factors identified were medical, nursing or health-
care related, but for many deaths it was apparent that social and
environmental factors were critical. A list of commonly encoun-
tered modifiable social factors was drawn up to highlight these
(online supplementary appendix 5).

Action plan implementation

Although action plans were formulated at each audit meeting,
there was not sufficient effort given to implement the action
plans. It was sometimes assumed that the doctor preparing
the death audit summary was to carry out the tasks. Initially,
there was no other identified group of people to assist in imple-
menting the action plans. A quality improvement team has now
been identified to implement the action plans.

Summary of cases reviewed

Sixty-six child deaths were audited in 33 weekly meetings over 6
months, out of 969 paediatric admissions (table 1). There were
48 neonatal deaths and 18 deaths on older children: 45 were
male, 21 female. Eight of the 66 cases were referred from other
hospitals, only two of which were neonatal deaths. There were
substantial delays in the referral of seven of these eight cases,
including for both the neonates. Delayed presentation was a
problem overall: five of the 18 children over 1 month of age had
been acutely unwell for more than 2 weeks before presenting to
a health facility.

Of the 48 neonatal deaths, 28 and 38 occurred within the
first 24 and 48 hours of life, respectively. Twenty-eight neonates
had low birth weight; of which 10 had very low birth weight
and 7 had extremely low birth weight, and 18 were preterm.
Fourteen mothers of neonates who died did not attend antenatal
clinic, and deaths were more frequently occurring with fewer

Table 1 During the period of study, 969 paediatric cases were
admitted and 66 children died (6.8%)

Total paediatric

Ages 1 month to

cases Neonates 13years
Months  Admission Deaths Admission Deaths Admission Deaths
January 192 6 58 4 134 2
February 185 13 68 6 17 7
March 187 12 96 7 91 5
April 135 1 78 8 57 3
May 147 10 76 9 n 1
June 123 14 67 14 56 0
Total 969 66 443 48 526 18

Not attend 1-2 visits. 3-4visits 5-6 visits 7-8 visits 9-10visits

Figure 1
visits.

Number of neonatal deaths and the frequency of antenatal

antenatal clinic attendances (figure 1). Immediate causes of
death are described in table 2. Underlying causes of death were
identified for many neonates: 18 prematurity, 6 had congenital
anomalies, 3 had antenatal trauma.

Seven of 18 children older than 1month died in the first
24 hours of hospital admission. Seven of 18 had moderate or
severe malnutrition. Immunisation rates were relatively high;
83% of children older than 1month were fully immunised for
their age.

Immediate causes of death were identified in older children,
summarised in table 3. Underlying causes included malnutrition,®
pneumonia,’ acute gastroenteritis’ and congenital heart disease.”

Modifiable causes were identified in the child death review
meetings (outlined in table 4). Up to 171 instances of modifiable
factors were identified. Although modifiable factors were found
in more than half of the deaths, 20 (30%) were considered to
be potentially avoidable within the confines of existing health
resources.

Although we grouped modifiable factors (table 4), some
require further detail to understand exactly the interven-
tions that might address them. Insufficient patient assessment
included poor history taking and poorly documented physical
examination that affected the assessment of cases or led to
missed diagnoses. Insufficient treatment included inadequate
or inappropriate antibiotics, inadequate monitoring with pulse
oximetry and inadequate documentation of fluids administered.

Table 2 Immediate causes of deaths for neonates

Immediate cause of neonatal deaths

Neonates, n (%)

15 (31)
11(23)

Hypoxic-ischaemic encephalopathy/perinatal asphyxia
Respiratory distress syndrome of prematurity

Apnoea—prolonged 7(15)
Sepsis 9(19)
Meningitis 1

Kernicterus

Hypovolemic shock

Meconium aspiration

Syndrome of inappropriate ADH secretion
Tracheo-oesophageal fistula

Total 48

_ m a a a

ADH, antidiuretic hormone.
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Table 3

Immediate cause of death

Immediate causes of deaths for children >28 days
Children, n (%)

Sepsis 9 (50)
Aspiration 1
Hypovolemic shock 4(21)
Hypoxic-ischaemic encephalopathy 2
Tuberculous meningitis 1
Hypokalaemia 1
Total 18

Unavailability of medical laboratory tests included delays in
blood collection or test ordering, tests not being followed up by
doctors, shortage of reagents for testing, dysfunctional machines
or laboratory staff not being available.

Delayed referral and presentation were identified in some
deaths. Lack of availability of transport was the most common
reason for delayed referral from outer provinces or rural areas
to Honiara. Most transports used open boats with outboard
motors, with inadequate referral support (table 5). This leaves
children exposed to environment during the often lengthy time
of travelling across the sea often in the rain. In Solomon Islands,
there are no referral ambulance services and no standard equip-
ment for safe transfer of medically unstable patients. At times
transfer is done in boats by relatives or friends who lack the
knowledge and skills to manage very sick infants and children.

DISCUSSION

While there has been considerable descriptions of the process
of maternal and perinatal death auditing,"”* and WHO has
provided tools and resources to scale up and evaluate Maternal
Death Surveillance and Response,” ¢ there has been very little
research on child death auditing and how to make it effective in

Table 4 Some of the modifiable factors identified during the audit
meetings

Children >1
Modifiable factor month Neonates
Insufficient patient assessment 5 16
Insufficient emergency department management 6
Insufficient treatment and management in the ward 7 12
Insufficient ward nursing care 3
Insufficient documentation 12* 3
Inadequate laboratory testing or tests not available 13 21
No attendance at antenatal clinics 14
Lack of antenatal counselling 4
Insufficient obstetric management: delayed delivery
of distressed baby
Late obstetric to paediatric communication of high- 6
risk delivery
Poor neonatal resuscitation
Shortage of CPAP for the management of respiratory
distress syndrome
Delayed presentation from home (child being unwell 5
for 2 weeks or more before primary presentation)
Delayed referral from primary healthcare 6 2
Uncommunicated or unaccompanied referral from 6
another province
Children with chronic illness lost to follow-up 3

*Insufficient fluid chart documentation.
CPAP, continuous positive airway pressure.

Table 5 Mode of first line of transportation to hospital for referred
and non-referred cases

Mode of transportation to

hospital of children referred n Origin of non-referred cases n

Aeroplane 2 Motor vehicle from home 13
Boat with outboard motor 4 Transfers from labour ward 34
Large ship 1 Transfer from postnatal ward 12
Motor vehicle (car) 1 Transfer from ED 2
Total cases 8 61

ED, emergency department.

low-resource settings. This study builds on recent efforts by WHO
to provide a framework for this. Even in an era of ‘big-data®’ 2
learning the lessons from detailed analysis of individual cases has
an important value.” WHO held a meeting on Child Death Review
in Geneva in November 2016, and this study was an attempt to
pilot the tools developed and evaluate the process.

The first 6 months of our child death review process succeeded
in some ways and fell short in others. The weekly audit meetings
were well attended, and provided opportunities for teaching.
Confidentiality was achieved, as well as a positive atmosphere of
voluntary participation and no blame. Regular reminders of the
confidential nature of discussions were important, and nursing
staff needed encouragement to attend. Causes of deaths were
classified, although there was a need among health workers to
clarify what constitutes an immediate and underlying causes of
death, as there was overlap.

On occasions, time was a limitation and it was not possible to
review all cases scheduled in the session due to ward work pressure
and the team postponed a case to the next meeting. Although much
of the discussion was based on written documentation, delaying
audit reduces the clarity of recall by staff involved.

At least 171 instances of modifiable factors being present were
identified. However, formation and implementation of action
plans were the main challenges in the current process. Some
of the modifiable factors were systemic or cross-cutting issues
between various medical disciplines and other departments at
the hospital. These require systemic approaches, interactions
between departments, or the hospital management for deci-
sion-making. Limited knowledge and skills and lack of human
resources capacity, especially low numbers of nurses, were limita-
tions to implementing change. Some of these can be improved
by continuing professional development, but other factors such
as staff morale, perceived value of the individual, role expec-
tations, ethics and attitude have to be addressed as part of a
positive and supportive organisational culture. Some modifiable
factors require changes beyond the hospital to peripheral health
settings, community child health and outside the health sector,
and thus require wider engagement.

It was identified that with current facilities neonatal care in
Honiara is under certain stresses. An earthquake in Honiara in
December 2016 caused damage to the walls of the labour ward;
the delivery rooms were condemned and in 2017 the labour ward
was in a makeshift building. Infection control and Early Essen-
tial Newborn Care practice were not always properly observed
and neonatal resuscitations equipment was not always available.
There was significant overcrowding in the SCN. Although the
current space was built decades ago for eight neonatal cots, more
often there would be more than 15 newborn babies cramped
in the same space at any one time, with 60-80 admissions per
month. Hand washing is a major issue in the SCN, with only one
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hand wash basin for the ward and intermittent availability of

running tap water and soap or alcohol for hand washing.

Most neonatal deaths occurred within early hours of the day,
from 02:00 to 05:00. During this period, the night shifts have
limited number of nurses on duty, between one and two nurses/
nurse aids for the SCN with on-call RMO or registrar who would
be called from home. There are no on-call rooms provided in the
hospital for staff to stay or rest. The overwhelming nurse-to-
patient ratio, sometimes 1 nurse to 20 patients, results in poor
monitoring and nurses being tired and exhausted.

Communication was commonly identified as a modifiable
factor that was amenable to improvement. This included commu-
nication and escalation from nurses and interns to registrars and
consultants when children are critically ill to review and reas-
sess. Initiatives arising through the audit process included better
handing over of cases on the Children’s Ward by the day team
to the on-call team. Lack of systems for managing the sickest
children was identified, and plans for an intensive care section in
the Children’s Ward to adequately monitor and treat severely ill
patients were made.

The designation of deaths as not avoidable or potentially
avoidable was decided by consensus after a thorough analysis
of the cases and consideration of its modifiable factors. The
decision was based on assessment of actual practice against
standards, and a knowledge of the health resources available.
However, we acknowledge the process is inherently subjective.
We realised that many deaths occur because of an intersec-
tion of modifiable factors, from home, community to primary
healthcare to referral hospital. Our child death reviews are now
including more community-based modifiable factors which
we identified commonly in the first 6 months (online supple-
mentary appendix 5). Closer links with social and community
services will be required for these modifiable social factors to be
addressed, but we can at least start by systematically identifying
these and bringing them to attention.

Improving on death auditing requires the following:

1. Formation of a quality improvement team to implement ac-
tion plans and provide ongoing evaluation of the process.

2. Hospital management and ministry of health involvement
for death audits to address modifiable factors outside a de-
partment, including within the community.

3. The process of death auditing should continually evolve and
improve, aiming to reach the stage of implementing and eval-
uating changes. It should remain a simple process that is eas-
ily understood by clinical staff.

4. Standardisation of the cause of death classification (on-
line supplementary appendix 3).

5. Inclusion of social risks and community-based modifiable
factors (see online supplementary appendix 5).

6. Encouraging more nursing staff to attend and participate in
the audits.

7. Sometimes auditing ‘near misses’ or complications as well as
deaths.

8. A communication strategy to ensure lessons from the audits
go to the clinical teams and other stakeholders.

CONCLUSION

Child death review meetings can be effective and educational,
but it is an iterative and evolving process that needs a structure,
tools, evaluation, and needs to be embedded in the culture of
a hospital as part of overall quality improvement. A quality
improvement team to implement action plans is vital. Our expe-
rience using adapted WHO tools and standards for audit has

been positive, and with further experience lessons will continue
to be learnt. Further research is needed on actions and outcomes
following implementation of death reviews.
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