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What is already known on the topic:

1. Improving newborn mortality is a priority in The Sustainable Development Goals
and the Action Plan for Healthy Newborns in the Western Pacific

2. The Solomon Islands is a low-middle income country in the Western Pacific with
a high neonatal mortality rate. Neonatal mortality rates have improved slower
than child mortality and now constitute 44% of deaths in children under the age
of 5 years.

3. There is a high rate of institutional delivery (95% urban, 84% rural), but the
quality of newborn care at these facilities is not known.

What this paper adds:

1. Essential medications and basic equipment were generally available at the
facilities.

2. Barriers to newborn care were workforce limitations and expertise, equipment
organisation, poor technical maintenance and lack of infection control measures.

3. At the National Referral Hospital in Honiara there is a high rate of stillbirths, and

most neonatal deaths occur in the first 3 days of life.
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Introduction

Ending preventable newborn deaths is a global and regional priority in Oceania. Mortality in
this age group was estimated to account for 44% of under-5 deaths in the Solomon Islands in
2013'. Whilst there have been significant improvements in mortality for children under the
age of 5 years, newborn mortality has decreased at a much slower rate, and improving
outcomes for newborns is a priority for the Sustainable Development Goal agenda. Poor
progress is reflective of challenges in access to facilities providing quality care for newborns,
an objective inseparable from improving maternal health®®. The majority of newborn deaths
occur in the first three days of life despite simple, cost effective interventions existing to
prevent them'.

The Solomon Islands is a lower-middle-income country and small island nation,
facing unique challenges in the provision of health care across a large geographical
area serviced by a small workforce. It is recognised as a fragile state®, and over the
past 15 years, efforts to improve health care have been challenged by economic
vulnerability, social unrest and a series of complex emergencies. The Solomon
Islands remains at high risk of susceptibility to extreme natural events”.

Unlike in many countries facing such challenges, in Solomon Islands there is a high
rate of institutional delivery of newborns (95% urban, 84% rural)’. There are
improving rates of routine immunisation and proportion of exclusively breastfed
infants under 6 months of age’. The Solomon Islands Ministry of Health and Medical
Services (MHMS) is in the process of establishing Universal Health Coverage and
together with development partners (World Health Organisation, United Nations
International Children’s Fund) aims to identify and improve the types of health
facilities available and improve core services, infrastructure and equipment for
newborns.

As the Solomon Islands embarks on efforts to improve and scale up newborn care, an
understanding of the baseline quality of care is required. Previous studies assessing the
quality of care for children in the Solomon Islands® and neonates in other countries’ have
illustrated the links between assessments, health policy and quality improvement activities.
Information regarding gaps in standards of care, referral guidelines, infrastructure (basic
equipment and medications for neonatal care) and health systems for neonatal services are
essential to understand, shape and prioritise interventions. The purpose of this study was to
assess newborn services and describe the obstacles to improving newborn quality of care.
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Methods
Study Sites

A purposeful sample of health facilities was chosen following consultation with the Solomon
Islands MHMS, and paediatricians from the National Referral Hospital (NRH). The
provinces in which hospitals were selected account for 80% of the population of the country.
They were chosen as being representative due to size and location, and as the sites with the
highest number of births. Four provincial hospitals (Gizo, Western Province, Kilu’ufi,
Malaita Province, Kirakira, Makira-Ulawa Province and Good Samaritan Hospital,
Guadalcanal Province) and the NRH (Honiara, Capital Territory) were systematically
assessed over 1-2 days per site.

[INSERT Table 1: Demographics of hospitals assessed, 2014]
Data Collection

An audit of 12 months of birth and neonatal admissions for 2014 at NRH was conducted, by
extraction of data from ward logbooks. Data collected included number of births, stillbirths,
and neonatal deaths from the labour ward. Birth weight, duration of admission, diagnosis,
treatment, survival, and length of stay were retrieved from the NRH newborn nursery
logbooks. The outcomes of interest were diagnoses, causes of mortality, rates of stillbirth,
low birth weight and age at death. Data were entered into Excel (Microsoft 2011) for analysis.
Descriptive statistics were calculated for clinical characteristics and neonatal outcomes. A
facility based neonatal mortality rate was calculated by combining data from neonatal and
labour ward logbooks, removing duplicates, and out-born neonates.

Site inspections were conducted together with the provincial hospital administrator and senior
nursing staff in May 2015 and June 2016. The assessment team comprised a paediatrician
from NRH (TN) and two NRH paediatric registrars (JS, SL) accompanied by a visiting
paediatrician (ST). An assessment tool adapted for the local context from the WHO
assessment tool for hospital quality of care was used'®. The assessment covered all facility
areas where newborn care was delivered (labour ward, postnatal ward, neonatal, children’s
wards, and emergency and outpatients departments). Data were collected through
observation of facilities and equipment and review of ward admission records for the
preceding 12 months. Interviews with available health care workers were used to fill in gaps
in data, and to provide an opportunity to raise issues not covered elsewhere in the assessment.
At the end of the assessment, health care workers were asked to discuss their priorities to
improve newborn care. Data were entered into a standardised form and compared between
sites to identify common themes, specifically regarding indicators important for newborn
care.

This study was approved by the Solomon Islands Health Research and Ethics Review Board
(project number HRE033/16) and the University of Melbourne Human Research Ethics
Committee (HREC number 1646267.1).
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Results

The main findings of the hospital assessments are summarised in tables 2 and 3. Basic
equipment and supplies for the resuscitation and care of sick newborns, including bag and
mask, oxygen source and pulse oximeters were generally available. However no site had
these items ready and organised for routine and emergency newborn care in a resuscitation
area. Facilities to support expressing and storing breast-milk, and items required for neonates
with feeding difficulties (refrigerator for storage of expressed breast milk, cup/spoon) were
limited. Apart from NRH, which was regularly overcrowded, physical space in the nurseries
was adequate, with direct access for mothers. Most hospitals had access to running water.
Electricity supplies were by mains power, which was erratic, with surges and blackouts
occurring commonly. Backup generators were present at all sites but frequently failed at the
two largest hospitals. With regards to infection control, hand sanitizer dispensers were
present in each ward, but invariably empty.

[INSERT Table 2: Hospital assessment for newborn indicators]

[INSERT Table 3: Availability of essential medications for newborn care]

Almost all paediatricians, and nurses with training in paediatrics were based at NRH, with
only one other provincial hospital employing a paediatrician. Access to an on-call doctor
after hours was affected predominantly by transport availability, with significant delay for
paediatrician attendance at NRH. Almost all medications relevant for neonates were
available at each nursery.

12 months of data from the NRH labour ward and nursery were analysed. At the labour ward,
there were 5412 live births, 65 (1.2%) fresh stillbirths, 96 (1.8%) macerated stillbirths and 38
neonatal deaths. 688 (12.7%) of births were low birth weight (<2500g).

Over the same 12 months there were 779 nursery admissions with 68 (8.7%) deaths. The final
diagnosis for neonatal deaths was available for 61 neonates and is shown in figure 1. 77% of
deaths occurred in the first 3 days of life (see figure 2). Neonatal mortality increased with
decreasing birth weight, with 6% mortality rate in neonates > 2500g, 13% mortality in 1500-
2499g, 35% mortality in 1000-1499g and 80% mortality rate in neonates less than 1000g.
The most common reasons for admission were infection/suspected sepsis (46.5%),
prematurity/low birth weight (22.2%), infection (10.0%), birth asphyxia (7.7%),
hypoglycaemia (5.3%), and meconium aspiration (3.8%). Total neonatal mortality at NRH
was 16 per 1000 live births (89 / 5412).
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[INSERT Figure 1 Final diagnosis in neonatal deaths, NRH Nursery (n = 61)
2014]

[INSERT Figure 2 Age at death for newborns, by percentage, NRH Nursery (n =
61) in 2014]

Staff interviews and group discussions raised a number of concerns regarding
structure and process aspects of delivering neonatal care. The priority themes and
challenges are described in textbox 1.
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Discussion

This study describes an assessment of four provincial hospitals and the National Referral
Hospital of the Solomon Islands, a small but widely dispersed island nation in the Western
Pacific, based on standards of newborn care set out in WHO guidelines. Amongst these
facilities, barriers to newborn care were equipment organisation, poor technical maintenance,
and lack of infection control measures. Health workforce limitations were marked by few
paediatric-trained nurses and lack of paediatricians outside of the capital. An assessment of
NRH birth and nursery admissions showed high rates of stillbirth and early neonatal deaths.
The neonatal mortality rate at NRH of 16 per 1000 live births is within reach of the SDG
target of 12 per 1000 live births''. However, there are at least as many stillbirths as neonatal
deaths, which need to be accounted for in reaching targets to improve perinatal care.

The general availability of essential medications, oxygen, and electricity was positive, and
constitutes an improvement since an assessment in 2003 following 5 years of civil unrest®.
However, maintenance and organisation of equipment was a problem. Empty hand sanitiser
dispensers or hand hygiene not within working reach of patient care areas point to the lack of
a system for replenishment, procurement and distribution, and lack of practical awareness of
the importance of the basics of infection control. Whilst a bag and mask was present in each
health facility, no hospital had an assembled, accessible bag and mask ready to use where
neonates were born. This would lead to delays in initiation of resuscitation or recognition of
resuscitation opportunities, which may contribute to high rates of stillbirth and early neonatal
death found in our audit, as described in other settings'>. Routine newborn care is reliant on
few, but important pieces of equipment to be available in a timely manner. Resuscitation
devices for newborns are listed as one of thirteen lifesaving commodities in the improvement
of maternal, child and newborn health outcomes'”.

The Solomon Islands is emerging from a period of social unrest, environmental and economic
challenges, which have had an impact on health service delivery. As a small island nation,
the Solomon Islands encounters challenges specific to this setting, such as high commodity
and transport costs. Low staffing numbers, and the flow-on effects of strikes and low pay of
nurses in particular, presents a challenge to workforce culture, quality and consistency of
services. Training and maintenance of skills for such a dispersed population of health care
workers, and births across a large number of facilities is logistically difficult and expensive.
Sick neonates, whose conditions are fragile and where management is time sensitive, can face
days of travel by road or sea, depending on prevailing weather conditions and transport
availability such as hospital ambulances or boats.

Similar to our findings, missing or underutilised essential equipment, logistical difficulties
and poor supply have been described in low-middle income countries as barriers to delivering
newborn care'*'°. Inadequate hygiene measures, documentation, staff knowledge and skills,
and insufficient essential equipment are common themes'®". In other assessments where
essential equipment is available, other systemic factors such as hand hygiene, inadequately
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trained staff, poor routine care, documentation and prescribing practices impact on quality of
newborn care,”**' highlighting the need to focus beyond structural improvements.

The findings of the audit of admissions and neonatal mortality at NRH are consistent with
those observed in low and middle income countries, where neonatal infections, birth
asphyxia, complications of preterm death and congenital abnormalities account for the
greatest disease burden in neonates™ and highlights that more specialised training is needed in
this area. This specialised training needs to take into account the health workforce in the
country. In countries like the Solomon Islands, this needs to include training of paediatric
nurses with neonatal skills, as well as more training for non-specialist medical officers who
will practice in remote areas. A high rate of stillbirths could represent missed opportunities
for resuscitation of a newborn'?, or the need for greater intra-partum monitoring®=>*.

We identified health workforce problems such as skilled staffing shortages and high turnover
in this assessment, an issue identified in other countries®®. From our observation,
knowledge and skills in recognition and management of the sick newborn was limited.
Equipping health care workers with skills for resuscitation, and capacity to care for sick
newborns in the first week and beyond are essential' >***’. These training issues need to be
considered when equipment is made available. Resuscitation training is proposed to reduce
term intra-partum related deaths by up to 30%*. Education programs focussing on this
content were not consistently delivered in ways that will be effective, instead relying on one-
off trainings provided by external agencies. Past assessments of health care worker
knowledge and skills in newborn care in low-middle income countries have also identified
that many staff perform below competency levels**’. Barriers in establishing supportive
practices following birth such as with KMC require significant training time and resources’",
and resuscitation skills can be affected by decrement in knowledge and skills with time,

requiring a long term approach to quality improvement32’3 3,

Priorities to accelerate improvement in neonatal care need to focus on interventions around
the time of birth, identification and treatment of infections, and intra-partum and birth
complications®. Greater emphasis should be placed on evidence based practices, which are
known to improve outcomes in care of sick newborns, premature and low birth weight babies.
These include nursing even very sick babies with their mothers for skin-to-skin contact to
reduce hypothermia and to facilitate feeding, breast feeding or the use of expressed breast
milk, prevention of hospital-acquired infections, basic respiratory support such as safe use of
oxygen and CPAP, improving infection control and limiting invasive procedures that carry
risks *>*°. In addition to high quality routine birth care, specific attention is required towards
sick and small newborns, and increased community-based postnatal care **. Simple
interventions such as protocol-based management, enforcing hand hygiene and aseptic
procedures, Early Essential Newborn Care, and abandoning unnecessary interventions can
lead to a significant decline on mortality in hospitals with limited resources”’.
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This study has several limitations. The selection of sites was not random, and whilst the
largest provinces with highest birth rates were chosen, smaller provinces may face different
challenges. In a small country however, five health facilities form a significant proportion of
the Solomon Island’s health service. Interviews with staff relied on the individuals present on
the days of assessment, and may be affected by bias or recollection in reporting. Whilst ward
admission logbooks were the most reliable source of information, some fields were unfilled
and neonatal admissions or deaths may be underestimated as a result. This study focused on
newborn quality of care, however more information regarding intra-partum monitoring and
obstetric care is needed to describe factors during labour associated with stillbirth or poor
neonatal outcomes.

Conclusion

This assessment highlights some of the challenges to newborn quality of care in the
Solomon Islands. Neonatal outcomes are characterised by high rates of stillbirth,
immediate and early neonatal death, with a high contribution from premature and
birth asphyxiated infants. Following substantial improvements in child survival,
specific attention is now required to improve newborn outcomes through
improvement in routine newborn care practices, resuscitation and specialised newborn
skills, technical maintenance and a focus on infection control in the Solomon Islands.
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Hospital

Province

Province
population

Provincial births
(2013)

Provincial
hospital births
(2013)

Travel time to
NRH

Mean births per
month (range)

Special care
nursery

Capacity
(neonatal beds)

Mean nursery
admissions per
month (range)

This article is protected by copyright. All rights reserved.

NRH

Honiara town council

64,609

5561

5554

451 (388-514)

Yes

22

65 (44-84)

Kilu’ufi

Malaita

137,596

3123

953

8hrs (boat)

88 (71-102)

Yes

11 (6-16)

Gizo

Western

76,649

2283

587

48hrs (boat)

53 (35-77)

Yes

10

6 (2-9)

Kirakira

Makira-Ulawa

40,419

1234

405

24hrs (boat)

34 (23-44)

Yes

3(2-3)

Good Samaritan

Guadalcanal

93,613

1443

626

1hr (drive)

56 (43-67)

No

N/A

N/A



Table 1: Hospital demographics (2014)
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Facility NRH

Equipment/Supplies

Oxygen Source Cylinder +
concentrator

Oximeter with neonatal 1

probes

Overhead warmers 3

Phototherapy system 3

Self-inflating resuscitation 4

bags

Thermometers Yes

Stethoscopes Yes

Glucometers + strips Yes

Nasogastric tubes sizes 6, 8, Yes
10, 12F

This article is protected by copyright. All rights reserved.

Kilu'ufi

Cylinder

Yes
Yes
Yes

Yes

Gizo

Concentrator

Yes

Yes

Yes

Kirakira

Cylinder +

concentrator (not in
use)

1

Yes
Yes
Yes

Yes

Good Samaritan

Cylinder + concentrator

Yes
Yes
Yes

Yes



Facilities for Mothers
24-hr access to newborn

Cups/spoons for feeding
babies

Dedicated EBM milk fridge

Ward Organisation

Bag and bask assembled and
within reach of resuscitation
area

Overcrowding

Direct Access (labour ward,
operating theatre, post-natal)

Direct line of sight to high
dependency neonates

Designated resuscitation
area

State of building repair and
maintenance
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Yes

Yes

Yes

Yes

Satisfactory

Yes
Yes

Yes

Yes

Yes

Satisfactory

Yes
Yes (if nurse
allocated)

Yes

Excellent

Yes

Yes

Poor

N/A

N/A

Yes

Satisfactory



Continuous electricity No No Yes Yes No
supply

Continuous running water Yes Yes Yes Yes Yes

Infection Control

Wash basin, soap, water No No No No Yes
Alcohol hand gel dispenser No Yes Yes No No
and supply

Staffing

Paediatricians 3 1 0 0 0
Paediatric Nurse > 10 0 1 (not on clinical 0 0

Staff availability after hours

First responder to

resuscitation after hours

How is senior staff called for

Paediatricians
available on call, 3
nurses available at
night

Nurse

Mobile phone

1 on-call doctor, 1-2
nurses per night

Midwife

Mobile phone
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duties)

1 on-call doctor
during night, 2
midwives per
overnight shift.

Midwife

Mobile phone

1 midwife per shift,

1 paediatric nurse,
on-call doctor
overnight

Midwife

Mobile phone

1 midwife, 1 nurse

Nurse/Midwife

N/A



in emergency

Time for senior doctor to 60-90 minutes 5-15mins <30 minutes 5-10minutes No doctor available
arrive after hours? depending on

availability of

hospital transport

Table 2: Hospital assessment for newborn indicators
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Adrenaline
Aminophylline
Ampicillin
Benzylpenicillin
Cefotaxime or

Ceftriaxone
Chloramphenicol

Gentamicin

Phenobarbitone

Tetracycline eye drops or
ointment

NRH
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Kilu'ufi

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Gizo

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Table 3: Availability of essential medications for newborn care
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Kirakira

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Good
Samaritan
Yes

Yes

Yes

Yes

Yes

Yes

Yes



Structural: poor condition of buildings, equipment shortages (e.g. insufficient
oximeters, oxygen supply interrupted, thermometers), lack of technical support
and prolonged time for repairs and spare parts (e.g. for replacement of
phototherapy light bulbs)

Organisational: high workloads, insufficient numbers of nurses for care of
neonates, more specially trained paediatric nurses needed

Training needs: more practical training modes preferred, staff most in need of a
specific skillset were often not invited to appropriate training sessions, more
opportunities for clinical attachments wanted

Resuscitation: Concerns raised that a sense of urgency was not present in practice of
immediate newborn care

Resources: More copies of references needed, guidelines most frequently cited need
updating (e.g. Solomon Islands Standard Treatment Manual)

Textbox 1: Healthcare worker challenges and priorities in improving newborn care
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