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Summary

Background Annually, over five million children die before their fifth birthday worldwide, with 98% of these deaths
occurring in low-and middle-income countries. The prevalence and risks for under-five mortality are not well-
established for the Solomon Islands.

Methods We used the Solomon Islands Demographic and Health Survey 2015 data (SIDHS 2015) to estimate the
prevalence and risk factors associated with under-five mortality.

Findings Neonatal, infant, child and under-five mortality prevalence were 8/1000, 17/1000, 12/1000 and 21/1000 live
births, respectively. After adjustment for potential confounders, neonatal mortality was associated with no
breastfeeding [aRR 34.80 (13.60, 89.03)], no postnatal check [aRR 11.36 (1.22, 106.16)], and Roman Catholic [aRR
3.99 (1.34, 11.88)] and Anglican [aRR 2.78 (0.89, 8.65); infant mortality to no breastfeeding [aRR 11.85 (6.15,
22.83)], Micronesian [aRR 5.54 (1.67, 18.35)], and higher birth order [aRR 2.00 (1.03, 3.88)]; child mortality to
multiple gestation [aRR 6.15 (2.08, 18.18)], Polynesian [aRR 5.80 (2.48, 13.53)], and Micronesian [aRR 3.65 (1.46,
9.10)], cigarette and tobacco [aRR 1.77 (0.79, 3.96)] and marijuana use [aRR 1.94 (0.43, 8.73)] and rural residence
[2aRR 1.85 (0.88, 3.92)]; under-five mortality to no breastfeeding [aRR 8.65 (4.97, 15.05)], Polynesian [aRR 3.23
(1.09, 9.54)], Micronesian [aRR 5.60 (2.52, 12.46)], and multiple gestation [aRR 3.34 (1.26, 8.88)]. Proportions of
9% for neonatal and 8% of under-five mortality were attributable to no maternal tetanus vaccination.

Interpretation Under-five mortality in the Solomon Islands from the SIDHS 2015 data was attributable to maternal
health, behavioural, and sociodemographic risk factors. We recommended future studies to confirm these
associations.

Funding No funding was declared to support this study directly.

Copyright © 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Introduction

Globally, approximately five million children die before
their fifth birthday every year, with 98% of these deaths
occurring in low and middle-income countries (LMICs)."?
Under-five mortality can also be sub-classified as neonatal
mortality (death within 28 days of birth), infant mortality
(death within one year of birth), and child mortality (death

between 1 and 5 years)."* After 25 years of global efforts
guided by the fourth Millennium Development Goals
(MDG) - to reduce child mortality by two-thirds by 2015 —
most LMICs have still not accomplished this target.
Although the global trend for under-five mortality in-
dicates a 59% decline during this period, this reduction
was trivial in LMICs.>¢ For instance, in 2019, more than
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Research in context

Evidence before this study

* Globally, over five million children under five years are
dying annually, with over 98% of these deaths occurring
in low and middle-income countries (LMICs).

* Most studies in LMICs from outside
the Pacific regions and the Solomon Islands have reported
that the relative risk of under-five mortality far exceeds those
in high-income countries for many risk factors.

Added value of this study

* The prevalence of neonatal, infant, child and under-five
mortality from the SIDHS 2015 data were 8/1000, 17/
1000, 12/1000, and 21/1000 live births, respectively.

» Neonatal mortality was associated with
no breastfeeding, no postnatal check, and practising the
Roman Catholic and Anglican faiths.

« Infant mortality was associated with no breastfeeding,
Micronesian ethnicities, and higher birth order.

five million children under the age of five years in LMICs
died, with neonates accounting for 47% of these deaths,
indicating that under-five deaths remain a significant
global public health problem.'* The contribution of
adverse birth outcomes to under-five mortality is high in
LMICs. Notably, 90% of low birth weight (LBW) and
premature neonates die in the neonatal period due to the
lack of life-saving medical equipment.’” Furthermore,
survivors are prone to an elevated risk of death before the
age of five due to underlying preventable risks, including
malnutrition and infection, increasing the child mortality
totals.’

Following the MDG, the Sustainable Development
Goals (SDG) were launched to expand and continue the
achievements of the MDGs. Through the SDGs, the
United Nations and World Health Organisation aimed
to reduce global neonatal mortality to 12 deaths per 1000
live births and under-five mortality to 25 deaths per 1000
live births by 2030.* To achieve these goals and monitor
progress it is critical to first benchmark current preva-
lence at a national level and identify risk factors as well
as the relative contributions of these risk factors to
mortality. While studies have addressed this in
LMICs,**" there remains a substantial knowledge gap
for the Solomon Islands.

The Solomon Islands is a small developing state in
the South Pacific, a double-chained archipelago with a
population of 721 455 people dispersed over 992
islands.”** Most of the population (74%) live in rural
areas and rely on subsistence farming and fisheries for
survival.'” The country’s predominant ethnicity is
Melanesian which makes up 95% of the population.*
The remaining Islanders’ identify as Polynesian and
Micronesian.' More than 90% of the Solomon Islanders

o Child mortality was associated with multiple gestations,
Polynesian and Micronesian ethnicities.

» Under-five mortality was associated with no
breastfeeding, Polynesian and Micronesian ethnicities and
multiple gestations.

« Approximately 41% of child mortality was attributable to
being from a rural area.

Implications of all the available evidence

This study uses the most recent Solomon Island and
Demographic and Health Survey data to provide significant
information on perinatal risk factors contributing to under-
five mortality in the Solomon Islands. Our results serve as a
benchmark for comparison to future studies, including future
studies on the influence of the pandemic.

are Christians, with 33% identifying as Anglicans,19%
as Roman Catholics,19% as South Seas Evangeli-
cals,12% as Seventh-day Adventists, and 10% as United
Churches members.

The country is known for its political instability,
fragile economy and fragmented health care system.'® It
is geographically located in one of the most vulnerable
regions of the globe, with ongoing threats of natural
disasters and topographical isolation, which compounds
the risks of poor pregnancy and perinatal outcomes.'
Social and economic instability has led to a high cost
of living, widespread poverty, and poor health and social
infrastructure,””'®* which increases predisposition to
neonatal, infant, child and under-five mortality.’ The
national health strategic plan 2016 to 2020 planned to
reduce under-five mortalities to 15/1000 live births," yet
progress cannot be monitored because a thorough
investigation of the current prevalence of under-five
mortality has not yet been undertaken. Furthermore,
the pertinent risk factors that contribute to neonatal,
infant, child and under-five mortality in the Solomon
Islands have not been fully elucidated, partly due to the
lack of high-quality research and health information
systems in the region. Given the underprivileged social
and health structures of the population, the prevalence
of under-five mortality can be substantially high, and
risk factors can be associated with poor socioeconomic
status, poor access to health services, and widespread
poverty. The objective of this study was to estimate
prevalence, risk factors and population attributable risk
for neonatal, infant, child and under-five mortality using
nationally representative data from the Solomon Islands
Demographic and Health Survey conducted in 2015
(SIDHS 2015).
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Methods

Study design and data source

Our study used the latest available birth data from
SIDHS 2015, a population-based cross-sectional na-
tionally representative survey conducted between 6th
April to 18th September 2015. The survey’s objectives
were to provide current and reliable data on reproduc-
tive, maternal and child health. The SIDHS 2015 used
the demographic health survey (DHS) international
standard questionnaire, which was adapted for the Sol-
omon Islands by the Solomon Islands National Statistic
Office in collaboration with the Health Ministry and the
Secretariat of the Pacific Community.

Sampling and sample size

Study participants were selected from a two-stage
stratified, nationally representative sample. In the first
stage, enumeration areas (EAs) from the 2009 national
census were selected from five provinces (Honiara;
Guadalcanal; Western and Malaita Provinces) and a
combination of smaller provinces (Choiseul, Santa Isa-
bel, Central, Makira/Ulawa, Rennell/Bellona and
Temotu). The sampling frame consisted of 211 EAs
(primary sampling units), and EAs were selected from
each province using systematic random sampling with
probability proportional to the estimated number of
households." In the second stage, within each EA, 24
households were selected by the survey team supervisor
using systematic random sampling and participants
were randomly invited from these selected house-
holds.™ A total of 6266 women aged 1549 years from
5042 households were interviewed. All women with
children aged 0-5 years were included. Of these
women, 4272 women had births in the past 5 years at
the time of completing the survey. We excluded missing

Births in the last five years of
survey from January 2010 to June
2015
Births (n=4276)

observations for under-five mortality, breastfeeding and
religion (n = 198), which resulted in a final unweighted
sample of 4078 women. We also defined a population
for a separate analysis of women with antenatal infor-
mation, which required exclusion of missing observa-
tions for under-five, alcohol history, tobacco and
antenatal care (n = 245) and resulted in a final unwei-
ghted sample of 2579 women (Fig. 1).

Outcome and exposure variables

The outcome variables of interest for this study were
neonatal (death before one month), infant (death before
one year), child (death between 1 year and five years) and
under-five mortality (all deaths before five years)."! We
included 25 exposure variables with measures relating to
sociodemographic: (marital status, religion, ethnicity,
household wealth, place of residence, maternal age,
maternal education, household member), maternal
health risks and health services: (birth order, antenatal
care, malaria in pregnancy, postnatal check, place of de-
livery, mode of delivery, maternal tetanus vaccination
and birth attendant), child-related risk factors: (sex of
child, infant weighing less than 2.5 kg or low birth
weight (LBW) infant, plurality, breastfeeding), and
behavioural factors: (history of tobacco and cigarette,
alcohol, kava, marijuana and betel nut use). Variables
selection was based on those relevant to the local context
and hypothesized in the literature to be associated with
neonatal, infant, child and under-five mortality. The
assessment on the impact of substance use (marijuana,
betel nut, kava and alcohol) assumed that women who
have used any of these in the last 30 days or one year
prior to the interview had an increased risk of exposure
during the last pregnancy. Postnatal check variable refers
to postnatal check within two months of birth (Table 1).

Neonatal, infant and under-
five mortality

v

Complete births information for
sociodemographic characteristics
(n=4078)

Excluding missing observations for
under-five, breast feeding and
religion variables (n=198)

A 4

Neonatal infant and under-five
mortality
Exclude non last births (n=1254)

A

Births with information for maternal
health risks and health services(n=
2579)

Excluding missing observations for
under-five, alcohol history, tobacco,
antenatal care variables (n=245)

Fig. 1: Flow chart to show showing samples included in the analysis (unweighted).
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Risk factors

Frequency (%)

Risk factors Frequency (%)

Sociodemographic and behavioural characteristics

n = 4334

Marital status

In union

Not in union
Religion®

Anglican

Roman Catholic
Protestant & Pentecostal churches
Minor religion
Ethnicity
Melanesian
Polynesian
Micronesian
Missing*

Household wealth
Poor (Quintiles 1-2)
Middle (Quintile 3)
High (Quintiles 4-5)
Place of residence
Urban

Rural

Maternal age (years)
<20

20-34

35-49

Maternal education
Primary and lower
Secondary and higher
Missing*

Household member
1-5

>5

Birth order

1st children

2nd -4th children
Sth children and above
Sex of child

Male

Female

Plurality

Singleton

Multiple gestation
Breastfeeding”

Yes

No
Tobacco/cigarette use history”
Yes

No

Missing*

Alcohol use history®
Yes

No

Missing*

Kava use history®
Yes

No

Missing*

3940 (90.96)
392 (9.04)

1315 (30.36)
965 (22.28)

1699 (39.20)
352 (8.15)

4183 (96.55)
88 (2.03)

57 (131)

5 (0.11)

1956 (45.16)
844 (19.49)
1531 (35.35)

761 (17.57)
3571 (82.43)

1070 (6.04)
2242 (70.53)
1020 (23.43)

2498 (57.67)
1829 (42.23)
5 (0.10)

1633 (37.70)
2699 (62.30)

675 (15.58)
2499 (57.69)
1158 (26.74)

2248 (51.89)
2084 (48.11)

4256 (98.25)
746 (1.75)

4097 (94.58)
235 (5.42)

732 (16.90)
3592 (82.91)
8 (0.19)

252 (5.81)
4047 (93.41)
34 (0.78)

113 (2.64)
4156 (97.19)
7 (0.16)

(Table 1 continues on next column)

(Continued from previous column)

Marijuana use history*

Yes 114 (2.67)
No 4156 (97.19)
Missing* 6 (0.14)
Betel nut use history*

Yes 3630 (84.89)
No 643 (15.04)
Missing* 3 (0.07)
Maternal health risks and health services (n = 2706)
Antenatal care

Yes 2582 (95.39)
No 125 (4.61)
Malaria in pregnancy

Yes 201 (9.08)
No 2008 (90.92)
Missing* 496 (18.34)
Postnatal check®

Yes 1716 (63.68)
No 979 (36.32)
Missing* 10 (0.36)

Place of delivery

Health facility 2338 (87.03)

Non health facility 348 (12.97)
Missing* 17 (0.66)
Birth weight (kilograms)

<25 kg 233 (8.82)
>2.5 kg 2058 (76.09)
Missing* 414 (15.30)

Birth attendant®

High skilled health professional 2084 (78.19)

Low or no skilled attendant 581 (21.81)
Missing™ 40 (1.47)
Mode of delivery

C-section 182 (7.83)
Normal vaginal delivery 2147 (92.17)
Missing* 376 (13.89)
Maternal tetanus vaccination®

Yes 2366 (87.48)
No 331 (12.24)
Missing* 8 (0.28)

Study population consists of all births of sociodemographic, behavioural
characteristics (weighted n = 4334) and last births of health and reproductive
characteristics (weighted n = 2706) born between 2010 and 2015 of the
Solomon Islands demographic health survey. All frequencies were rounded to
the nearest whole number and proportions were rounded to 2 decimal places.
*Asterix (*) means missing observations. SSEC; South Seas Evangelical Church,
SDA; Seventh Day Adventist. *Minor religion refers to the combination of all
minor Christian and non-Christian denominations and religions. Protestant and
Pentecostal churches represent South Seas Evangelical, Seventh Day Adventist
and United churches. "Breastfeeding variable indicated if women had ever
breastfed their babies. “Tobacco and cigarette, alcohol use, kava, marijuana and
betel nut use history indicated that the women had ever tried or used any of
these substances in the last 30 days or 1 year of the interview. “Postnatal check
variable means child has postnatal check within 2 months of birth. *High skilled
health professionals represented, obstetricians, doctors, nurses and midwives,
and low skilled represented nurse aids, and traditional birth attendants.
fMaternal tetanus vaccination during pregnancy.

Table 1: Sociodemographic, behavioural, health and reproductive
characteristics for women of the 2015 SIDHS.
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Statistical analysis

First, we summarised the distribution of background
characteristics of the study population. Next, we con-
ducted unadjusted analyses to estimate associations be-
tween these characteristics and neonatal, infant, child
and under-five mortality. We also applied post-estimation
tests, and variables with p-values of less than 0.2 were
included in the multivariate analysis. We applied a
generalised linear model with log link functions for the
final selected covariates to estimate relative risks ata 95%
confidence intervals for neonatal, infant, child and
under-five mortality. This was done for complete birth
information (sociodemographic characteristics) and last
births (maternal health risks and health services) in eight
separate models. We also assessed for multicollinearity
using regression and variance inflation factors prior to
the final analysis. Probability weighting was also applied
to account for the method of sample selection and non-
response rate during the survey. We also calculated
population attributable fractions (PAF) to estimate the
proportion of mortality attributable to the risk factors.”
All analyses were undertaken with Stata v17.”

Ethical approval

Informed consent was obtained from the participants
involved in the SIDHS 2015. Ethics approval was also
obtained from the Solomon Islands Health Research
and Ethics Board of the Ministry of Health and Medical
Services (HRE039/19). Reciprocal ethics approval was
granted from Curtin University Human Research Ethics
Committee (HREC) HRE2020-0530) for the data to be
accessed and analysed.

Role of funding source

No funding source was involved in the study design;
collection, analysis or interpretation of the data; and in
writing of the manuscript or in the decision to submit
the manuscript for publication.

Results

Characteristics of study population

We included two weighted populations of women who
gave birth in the last five years (n = 4334) and women
whose last birth or those with antenatal information
(n =2706) from the SIDHS 2015 data (Fig. 1). The mean
age of the women was 29.8 years (SD = 6.49), and 29%
were of the ages below 21 and over 34 years, 82%
(n = 357) were from rural areas, and 45% (n = 1956)
were from poor households (Table 1).

Neonate, infant, child and under-five mortality
prevalence

Using weighted sample, the five-year (2010-2015)
prevalence estimated for neonatal mortality, infant,
child and under-five mortality was 8/1000 live births,
17/1000 live births, 12/1000 live births and 21/1000 live
births, respectively.

www.thelancet.com Vol 33 April, 2023

Factors associated with neonatal mortality (death

before 1 month)

After adjustment, the risks for neonatal mortality from
the strongest to the least associations were as follows.
Neonates who were not breastfed had 35 times higher
risk [aRR 34.80 (13.60, 89.03)] of neonatal mortality
than those breastfed. Neonates with no postnatal check
within two months of birth were 11 times higher risk
[aRR 11.36 (1.22, 106.16)] of neonatal mortality than
those who had a postnatal check. Neonates of women
practicing the Roman Catholic and Anglican faith were
almost four times [aRR 3.99 (1.34, 11.88)] and three
times higher risks [aRR 2.78 (0.89, 8.65)] respectively
for neonatal mortality than those from other de-
nominations or religions. Neonates with birth weight
less than 2500 grams were almost three times higher
risk [aRR 2.82 (0.61, 12.99)] of neonatal mortality than
those with normal weight. Neonates of women with
maternal age greater than 35 years were 1.54 times
higher risk [aRR 1.54 (0.64, 3.71)] of neonatal mortality
than those with age lower than 35 years. Neonates of
women in a household with more than five members
were 1.42 times less risk [aRR 0.58 (0.28, 1.21)] of
neonatal mortality than those from a household of less
than five members (Supplementary file 1).

Factors associated with infant mortality (death
before 1 year)

After adjustment, the risks for infant mortality from the
strongest to the least associations were as follows. In-
fants not breastfed were 12 times higher risk [aRR 11.85
(6.15, 22.83)] of infant mortality than those breastfed.
Infants of the Micronesian ethnicity were six times
higher risk [aRR 5.54 (1.67, 18.35)] of infant mortality
than their counterpart ethnicity. Women with multiple
gestation were two times higher risk [aRR 2.41 (0.77,
7.59)] of infant mortality than single births. Infants with
the fifth or more birth order position were two times
higher risk [aRR 2.00 (1.03, 3.88)] of infant mortality
than those with a birth order of less than five. Infants of
women practising the Roman Catholic and Anglican
faith were 1.74 times higher risk [aRR 1.74 (0.87, 3.48)]
and 1.71 times higher risk [aRR 1.71 (0.85, 3.45)]
respectively for infant mortality than those from another
sects or religion. Infants with no postnatal check within
two months of birth were 1.58 times higher risk [aRR
1.58 (0.52, 4.95)] of infant mortality than those with a
postnatal check (Supplementary file 2).

Factors associated with child mortality (death
between 1 and 5 years)

After adjustments, the risk for child mortality from the
strongest to the least associations was as follows.
Women with multiple gestation infants were six times
higher risk [aRR 6.15 (2.08, 18.18)] of infant mortality
than single births. Children of women of Polynesian
and Micronesian ethnicities were six times [aRR 5.80
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(248, 13.53)] and 4 times [aRR 3.65 (1.46, 9.10)]
respectively higher risk of child mortality than their
counterpart ethnicity. Children not breastfed were two
times higher risk [aRR 2.04 (0.75, 5.57)] of child mor-
tality than those breastfed. Children of women with a
history of marijuana use were 1.94 times higher risk
[aRR 1.94 (0.43, 8.73)] of child mortality than non-users.
Children of women from rural residences had 1.85
times higher risk [aRR 1.85 (0.88, 3.92)] of child mor-
tality than those from urban residences. Children of
women with a history of tobacco and cigarette use had
1.77 times higher risk [aRR 1.77 (0.79, 3.96)] of child
mortality than non-users (Supplementary file 3).

Factors associated with under-five mortality (all
deaths under-five)

After adjustment, the risk for under-five mortality from
the strongest to the least associations was as follows.
Children not breastfed during the first six months of
birth were eight times higher risk [aRR 8.65 (4.97,
15.05)] of under-five mortality than those breastfed.
Children of women of Micronesian and Polynesian
ethnicities were six times [aRR 5.60 (2.52, 12.46)] and
three times [aRR 3.23 (1.09, 9.54)] higher risk of under-
five mortality than their counterpart ethnicity, respec-
tively. Children of women with multiple gestation had
three times higher risk [aRR 3.34 (1.26, 8.88)] of under-
five mortality than those with singleton births. Children
of women practising the Roman Catholic faith were 1.62
times higher risk [aRR 1.62 (0.90, 2.94)] of under-five
mortality compared to non-Roman Catholics. Children
of women from a household with more than five
members had a 1.45 less risk [aRR 0.55 (0.33, 0.93)] of
under-five mortality than those from households of less
than five members (Supplementary file 4).

Population attributable fraction for neonatal,
infant, child and under-five mortality

The proportion of neonatal mortality attributable to no
postnatal check within two months of birth was 79%,
no breastfeeding within the first six months of birth
was 65%, LBW infant was 14%, no maternal tetanus
vaccination during pregnancy was 9%. The proportion
of infant mortality attributable to no exclusive breast-
feeding was 37%, no postnatal check was 17%, history
of tobacco and cigarette use was 7%, history of mari-
juana use was 2%, and multiple births was 2%. The
proportion of child mortality attributable to being a
rural resident was 419, history of tobacco and cigarette
use was 12%, multiple gestation was 8%, no exclusive
breastfeeding was 5%, and history of marijuana use
was 2%. The proportion of under-five mortality attrib-
utable to not exclusively breastfeeding for the first six
months was 29%, no maternal tetanus vaccination
during pregnancy was 8%, history of tobacco or ciga-
rette use were 8%, and multiple gestation were 4%
(Supplementary file 5).

Discussion

Our study estimated under-five mortality which included
neonatal, infant and child mortality and the risk associ-
ated in the Solomon Islands from the SIDHS 2015 data.
Risk factors identified were maternal health risk factors,
including: no breastfeeding, no postnatal check, LBW
infant, multiple gestation, higher birth order, maternal
age greater than 35 years. Behavioural risk factors,
including: a history of tobacco, cigarette and marijuana
use, and sociodemographic risk factors, including
women of the Roman Catholic and Anglican faith,
Polynesian and Micronesian ethnicity. Although unde-
tected in the adjusted model. Our population attributable
fraction estimation revealed that neonatal and under-five
mortality were attributable to no maternal tetanus
vaccination. While households with more than five
members had a relatively lower risk of under-five mor-
tality than smaller households.

We found that under-five and neonatal mortality in
the Solomon Islands were 21/1000 and 8/1000 live
births, respectively, which surpasses the SDG targets
(25/1000 live births for under-five and 12/1000 live
births for neonatal mortality). However, these findings
will need to be confirmed through further analysis due
to the potential for recall bias.* Compared to the previ-
ous 2006 SIDHS, there was a slight decline in under-five
mortality (28-21/1000 live births), infant mortality
(19-17/1000 live births) and neonatal mortality (9-8/
1000 live births)." In light of other literature from na-
tional census data, the under-five mortality trajectory in
the Solomon Islands showed a decline from 38 to 21/
1000 live births between 1990 and 2015."**** Our esti-
mated under-five mortality is lower than Sub Saharan
countries of Africa*** and PNG,* however it was still
higher than some countries of the Polynesia region,”
which signified that under-five mortality remains a
public health problem for the Solomon Islands.

The lack of breastfeeding is a health risk which
associated with the four mortality groups. Our findings
were supported by studies in Nigeria, Ethiopia and
Indonesia that non breastfed babies were at an elevated
risk of under-five mortality due to sepsis and hypo-
glycaemia.'”»”*** A recent hospital-based study in the
Solomon Islands showed that early initiation of breast-
feeding can also be disrupted by separation of sick
newborns from their mothers due to poor rooming-in
facilities which increased the risk of neonatal mortal-
ity.*’ In addition, mortality relating to breastfeeding
beyond infancy in the Solomon Islands may be related
to early weaning, as 21% of the infants who were
weaned before the recommended six months were
found to have an elevated risk of malnutrition, infection
and death before the age of five years.'**> Recent studies
showed that 20% of infants (aged 6-23 months) and
40% of children (aged 2-5 years) in the Solomon Islands
are subjected to malnutrition and death from recurrent
diarrhoeal diseases.*>** Therefore, no breastfeeding, late
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breastfeeding initiation, and early weaning are likely
risk factors for neonatal and under-five mortality. Other
health risks were related to maternal health and ser-
vices. No postnatal check within two months of birth
was strongly associated with neonatal and infant mor-
tality and supported by studies in Indonesia, Burkina
Faso and Cambodia, as early postnatal checks allow the
early detection and treatment of life threatening com-
plications in infants.***> Higher birth order (fifth and
more) was also a risk for death during the infancy
period, which was also observed by an Indian study,
which proposed mothers to be less cautious with high
birth order, compared to low birth order infants.*
Multiple gestation was also found to be a risk factor
for infant, and under-five mortality, confirmed by
studies in Ghana and Ethiopia, and deaths were due to
congenital anomalies, poor birth outcomes and chal-
lenges with feeding.”*

Behavioural risk factors such as a history of tobacco
and cigarette use was associated with child mortality,
which was also confirmed by studies from Southeast
Asia.*** Tt is widely known that nicotine has a role in
vasoconstriction of the placenta and hypoperfusion
resulting in fetal growth restriction, placenta abruption
and the risk of early infant deaths.”** Besides, studies
on passive smoking also showed that children of
smoking parents have an increased susceptibility to
respiratory infections that may be responsible for child
mortality.”>* Given the high prevalence of smoking
among women in the Solomon Islands (57%), tobacco
smoke is a notable behavioural risk factor for child
mortality in this population.*” The history of marijuana
use was also a behavioural risk factor associated with
child mortality. Although studies on marijuana in
LMICs are limited, studies in the United States have
showed that child mortality due to marijuana use can be
due to intrauterine, breastmilk and passive aerosolized
exposure.** Cannabinoid, the main active ingredient of
marijuana, has been posited to interfere with fetal-
placental circulation in pregnancy, provoking intrauter-
ine growth restriction or inflicting harm to young
children via breastmilk and aerosol exposure.***

Our study showed that sociodemographic factors,
including ethnicity, religion, rural residences and
maternal age greater than 35 years were associated with
under-five mortality. The Polynesian and Micronesian
ethnicity of a social minority (3% of the study population)
showed elevated risks of under-five mortality, specifically
during infancy and childhood. Although there is a dearth
ofliterature locally, studies on ethnic minorities, including
women of the Pacific Islands living in the United States,
showed that ethnic minority is a risk factor for under-five
mortality and other adverse birth outcomes attributed to
social disparities and cultural marginalization.”** Women
practising the Roman Catholic or Anglican faiths had a
higher risk of under-five mortality, especially during the
neonatal and infancy period, than their counterpart sects
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and religion (Protestant and Pentecostal churches and
minor religions). Although there is a paucity of literature
on under-five mortality specific to these religions, studies
in Mozambique have also hypothesized that affiliation to a
particular religion, for instance, those connected to the
health sector, could be in a better position for child sur-
vival.* Children of women from rural residences were
associated with child mortality, which was supported by a
study in Burkina Faso due to poor access to health facil-
ities.”* Advanced maternal age was also a risk for neonatal
mortality, supported by a study in several African coun-
tries, as with advanced age, women are vulnerable to
obstetric and lifestyle diseases, which can complicate
pregnancy.”*° Given the high incidence of non-
communicable diseases in the Solomon Islands,'* adva-
nced maternal age is a notable risk factor for neonatal
mortality.

Interestingly, our results showed that larger house-
holds (>5 members) had a lower risk of neonatal and
under-five mortality, which contradicts most studies in
LMICs. For instance, studies in African countries
showed that large families, possibly of a high parity, are
a risk factor for under-five and infant mortality.”**"*
Although, living arrangements may be comparable to
the Solomon Islands, larger households in the African
context may result in competition for food and therefore
inadequate nutrition, which has been linked to poor
pregnancy outcomes and deaths.”® Alternatively, larger
households in the Solomon Islands may be advanta-
geous, as they may enable social support and security,
which is tied to the wantok system, a socio-economic
and political network commonly practiced in the Solo-
mon Islands and Melanesia.”® Therefore living in an
extended family household may be an indication of an
advantage for support and protection, thereby reducing
the risk of neonatal and under-five mortality."* We
suggest further studies evaluate the role of the wantok
system on maternal and child health.

The PAFs were estimated to range from 7% to 79%
for neonatal, infant, child, or under-five mortality. High
PAFs were estimated for no postnatal check, no
breastfeeding, rural residence, LBW infant, history of
tobacco and cigarette use, multiple gestations, which
were also confirmed by our adjusted analysis. Although
maternal tetanus vaccination did not show an associa-
tion in the adjusted analysis, proportions of 9% and 8%
of neonatal and under-five mortality were attributable to
no tetanus vaccinations, respectively. Although there is a
dearth of studies on neonatal and under-five tetanus
infection in the Solomon Islands, studies in the LMICs
of Nepal and PNG showed that a lack of maternal
tetanus vaccination was associated with neonatal and
under-five mortality.'**

Strengths and limitations
The SIDHS 2015 study used a representative sample,
which was the study’s strength. However, there were
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also limitations as shared by all demographic and
health surveys. Recall bias common to all retrospective
studies can be a significant limitation to estimate the
under-five mortality and the risk factors. Misreporting
the date of birth and age at death due to shifting age or
heaping to years before 2010 can distort the indices
deviating the estimation to the true value. Recall bias
can affect variables such as maternal tetanus vaccina-
tion, malaria infection, and breastfeeding as mothers
may not give correct information. Social desirability
bias can also potentially affect our study due to barriers
such as low literacy and the lack of information on
births. Women may provide incorrect information
about their age and underreporting or denial of illegal
substance use, including marijuana or kwaso (home-
brewed distilled alcohol) and betel nut, beer or kava.
Also, as most Solomon Islanders live in extended
families, the number of people living in a household
fluctuates and could either be under or overestimated.
Another limitation is that the SIDHS 2015 data is not
current. However, population-level characteristics do
not tend to vary over relatively short periods, and
consequently, the Demographic and Health Surveys are
conducted at 5-10 year intervals. Nonetheless, our re-
sults will serve as a benchmark for comparison in
future studies, including future studies on the influ-
ence of the pandemic.

Conclusion

The prevalence of neonatal, infant, child and under-five
mortality based on the SIDHS 2015 data were 8/1000,
17/1000, 12/1000 and 21/1000 live births, respectively.
Furthermore, under-five mortality and its subgroups
from the SIDHS 2015 data were associated with
maternal health, behavioural and sociodemographic risk
factors. Given the high chance that under-five mortality
is underestimated, further prospective studies with a
nationally represented sample and robust methodology
are required to confirm these findings. Future studies
can now assess the direct and indirect impacts of the
SARS-CoV-2 pandemic on perinatal and child health
using these results as a benchmark.

Contributors

LSK, GT, JJ and GP conceived and conceptualised study design. LSK
conducted data cleaning, merging and analysis under GT and GP’s
guidance. LSK did the final selection of study variable under the guid-
ance of GT and GP. LSK wrote first draft and reviewed by GT, JJ, GP and
HB. All authors have approved the final paper.

Patient and public involvement
No patient was directly involved in the study as data were taken from the
SIDHS.

Data sharing statement

The Solomon Island Government, through the Solomon Island National
Statistic Office (SINSO), kept all the data that supports the findings of
this study. Data can be obtained upon formal request in writing to
SINSO’s Government statistician.

Declaration of interests
The authors declared no potential conflicts of interest.

Acknowledgments

Funding: GP was supported with funding from the National Health and
Medical Research Council Project and Investigator Grants #1099655
and #1173991, institutional funding for the WA Health and Artificial
Intelligence Consortium, and the Research Council of Norway through
its Centres of Excellence funding scheme #262700. GAT was supported
with funding from the National Health and Medical Research Council
Investigator Grant #1195716. LSK is a recipient of the scholarship from
the Department of Foreign Affairs, Australia Award.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.lanwpc.2023.100691.

References

1 Saleem S, Naqvi F, McClure EM, et al. Neonatal deaths in infants
born weighing > 2500 g in low and middle-income countries.
Reprod Health. 2020;17(2):158.

2 Buck T, Chapman K, Ebel B, et al. Infant Mortality Reduction Report.
Washington State Department of Health Division of Prevention
and Community Health; 2017.

3 Ogbo FA, Ezeh OK, Awosemo AO, et al. Determinants of trends in
neonatal, post-neonatal, infant, child and under-five mortalities in
Tanzania from 2004 to 2016. BMC Publ Health. 2019;19(1):1243.

4 Koini SM. Evaluation of Millennium development goals in reduc-
tion of maternal and child mortality in Narok county, Kenya. | Educ
Pract. 2017;8(9):31-42.

5  Aheto JMK. Predictive model and determinants of under-five child
mortality: evidence from the 2014 Ghana demographic and health
survey. BMC Publ Health. 2019;19(1):64.

6  Kitila FL, Petros RM, Jima GH, et al. Under-five mortality and
associated factors in southeastern Ethiopia. PLoS One. 2021;16(9):
€0257045.

7 Purisch SE, Gyamfi-Bannerman C. Epidemiology of preterm birth.
Semin Perinatol. 2017;41(7):387-391.

8 Abate MG, Angaw DA, Shaweno T. Proximate determinants of
infant mortality in Ethiopia, 2016 Ethiopian demographic and
health surveys: results from a survival analysis. Arch Public Health.
2020;78(1):4.

9  Abir T, Agho KE, Page AN, Milton AH, Dibley M]. Risk factors for
under-5 mortality: evidence from Bangladesh demographic and
health survey, 2004-2011. BM] Open. 2015;5(8):e006722.

10 Dejene T, Girma E. Social determinants of under-five mortality in
Ethiopia: event history analysis using evidence from Ethiopian
Demographic and Health Survey (EDHS). Health. 2013;5:6.

11 Ghimire PR, Agho KE, Ezeh OK, Renzaho AMN, Dibley M,
Raynes-Greenow C. Under-five mortality and associated factors:
evidence from the Nepal demographic and health survey
(2001-2016). Int J Environ Res Publ Health. 2019;16(7).

12 Kayode GA, Adekanmbi VT, Uthman OA. Risk factors and a pre-
dictive model for under-five mortality in Nigeria: evidence from
Nigeria demographic and health survey. BMC Pregnancy Childbirth.
2012;12(1):10.

13 Moon J, Choi JW, Oh J, Kim K. Risk factors of diarrhea of children
under five in Malawi: based on Malawi Demographic and Health
Survey. J Glob Health Sci. 2019;1(2).

14 SINSO. Solomon Islands Demographic and Health Survey 2015 SPC’s
Noumea Headquarters B.P. D5, 98848 Noumea Cedex. New Cale-
donia: SPC’s Noumea HeadquartersB.P. D5; 2017.

15 SINSO. National National Housing and Census Project Honiara Solo-
mon Islands National Statistic Office 2020. 2019. Contract No.: 1/2020.

16 World Health Organization. Regional Office for the Western P. In:
Solomon Islands health system review. Manila: WHO Regional Office
for the Western Pacific; 2015.

17 2016-2020 NHSP. National Health Strategic Plan 2016 - 2020.
Honiara Ministry of Health and Medical Services; 2016.

18 Gibson J, Simler K, Carnahan M. Solomon Islands poverty profile
based on the 2012/13 household income and expenditure survey.
Honiara Solomon Islands National Statistic Office; 2015.

19 Service MoHaM. National Health Strategic Plan 2016 - 2020. Hon-
iara Ministry of Health and Medical Service, Service MoHaM; 2020.

www.thelancet.com Vol 33 April, 2023


https://doi.org/10.1016/j.lanwpc.2023.100691
https://doi.org/10.1016/j.lanwpc.2023.100691
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref1
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref1
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref1
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref1
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref2
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref2
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref2
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref3
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref3
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref3
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref4
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref4
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref4
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref5
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref5
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref5
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref6
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref6
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref6
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref8
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref8
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref9
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref9
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref9
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref9
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref10
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref10
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref10
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref11
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref11
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref11
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref12
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref12
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref12
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref12
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref13
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref13
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref13
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref13
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref15
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref15
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref15
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref16
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref16
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref16
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref17
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref17
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref18
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref18
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref18
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref19
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref19
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref20
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref20
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref20
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref21
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref21
www.thelancet.com/digital-health

Articles

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Lin C-K, Chen S-T. Estimation and application of population attribut-
able fraction in ecological studies. Environmental Health. 2019;18(1):52.
STATACorp. STATA User’s Guide Release 17. 4905 Lakeway Drive,
College Station, Texas 77845: Stata Press; 2021. Available from:
https://www.stata.com/manuals/u.pdf.

Jack S. Solomon Islands child health situational analysis May 2011.
In: Islands WS, ed. Honiara WHO Solomon Islands. 2017.
Solomon ICPD. Islands country implementation profile:population
dynamics and household structure. In: International Conference on
population and Development beyond 2014: International Conference on
Population and Development Beyond 2014. 2014.

Sharrow D, Hug L, You D, et al. Global, regional, and national
trends in under-5 mortality between 1990 and 2019 with scenario-
based projections until 2030: a systematic analysis by the UN Inter-
agency Group for Child Mortality Estimation. Lancet Global Health.
2022;10(2):195-6206.

Hug L, Alexander M, You D, Alkema L, for Child UI-aG. National,
regional, and global levels and trends in neonatal mortality between
1990 and 2017, with scenario-based projections to 2030: a system-
atic analysis. Lancet Global Health. 2019;7(6):710-720.

Pham BN, Emori RB, Ha T, Parrish A-M, Okely AD. Estimating
child mortality at the sub-national level in Papua New Guinea: ev-
idence from the integrated health and demographic surveillance
system. Front Public Health. 2022;9.

UNFPA. Reproductive, Maternal, Newborn, Child and Adolescent health
Workforce. 2019.

Gebretsadik S, Gabreyohannes E. Determinants of under-five
mortality in high mortality regions of Ethiopia: an analysis of the
2011 Ethiopia Demographic and Health Survey data. Int | Popul
Res. 2016;2016.

Khan J, Vesel L, Bahl R, Martines JC. Timing of breastfeeding
initiation and exclusivity of breastfeeding during the first month of
life: effects on neonatal mortality and morbidity—a systematic re-
view and meta-analysis. Matern Child Health J. 2015;19(3):468—479.
Lee MK, Binns C. Breastfeeding and the risk of infant illness in
Asia: a review. Int | Environ Res Publ Health. 2020;17(1).

Tosif S, Nasi T, Gray A, Sadr-Azodi N, Ogaoga D, Duke T.
Assessment of the quality of neonatal care in the Solomon Islands.
J Paediatr Child Health. 2018;54(2):165-171.

Albert |, Bogard |, Siota F, et al. Malnutrition in rural Solomon
Islands: an analysis of the problem and its drivers. Matern Child
Nutr. 2020;16(2):e12921.

Gali A, Krishna K, Lowry ], Mohammadnezhad M. Environmental
factors associated with diarrhoea prevalence among under-five
children in the Mataniko settlements in Honiara, Solomon
Islands. Rural Rem Health. 2020;20(1):5308.

Kikuchi K, Yasuoka ], Nanishi K, et al. Postnatal care could be the
key to improving the continuum of care in maternal and child
health in Ratanakiri, Cambodia. PLoS One. 2018;13(6):e0198829-e.
Millogo O, Doamba JEO, Sié A, Utzinger ], Vounatsou P.
Geographical variation in the association of child, maternal and
household health interventions with under-five mortality in Bur-
kina Faso. PLoS One. 2019;14(7):e0218163.

Mishra S, Ram B, Singh A, Yadav A. Birth order, stage of infancy
and infant mortality in India. J Biosoc Sci. 2018;50(5):604—625.
Wolde HF, Gonete KA, Akalu TY, Baraki AG, Lakew AM. Factors
affecting neonatal mortality in the general population: evidence
from the 2016 Ethiopian Demographic and Health Survey (EDHS)
—multilevel analysis. BMC Res Notes. 2019;12(1):1-6.

Fikru C, Getnet M, Shaweno T. Proximate determinants of under-
five mortality in Ethiopia: using 2016 nationwide survey data. Pe-
diatric Health Med Ther. 2019;10:169.

Dwomoh D, Amuasi S, Agyabeng K, Incoom G, Alhassan Y,
Yawson AE. Understanding the determinants of infant and under-
five mortality rates: a multivariate decomposition analysis of De-
mographic and Health Surveys in Ghana, 2003, 2008 and 2014.
BM] Global Health. 2019;4(4):¢001658.

Yaya S, Bishwajit G, Okonofua F, Uthman OA. Under five mortality
patterns and associated maternal risk factors in sub-Saharan Africa:
a multi-country analysis. PLoS One. 2018;13(10):e0205977.
Uthman OA, Uthman MB, Yahaya 1. A population-based study of
effect of multiple birth on infant mortality in Nigeria. BMC Preg-
nancy Childbirth. 2008;8(1):41.

www.thelancet.com Vol 33 April, 2023

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Andriani H, Putri S, Kosasih RI, Kuo H-W. Parental smoking and
under-five child mortality in Southeast Asia: evidence from de-
mographic and health surveys. Int | Environ Res Publ Health. 2019;
16(23):4756.

Wu H, Sun J, Xi B. Parental tobacco and indoor secondhand
smoking exposure and the risk of offspring under-five mortality in
low- and middle-income countries. Indoor Air. 2021;31(6):2188—
2199.

Brown HL, Graves CR. Smoking and marijuana use in pregnancy.
Clin Obstet Gynecol. 2013;56(1).

Quinn B, Peach E, Wright CJC, Lim MSC, Davidson L, Dietze P.
Alcohol and other substance use among a sample of young people
in the Solomon Islands. Aust N Z J Public Health. 2017;41(4):358—
364.

Metz TD, Allshouse AA, Hogue CJ, et al. Maternal marijuana use,
adverse pregnancy outcomes, and neonatal morbidity. Am J Obstet
Gynecol. 2017;217(4):478.e1-478.¢8.

Metz TD, Borgelt LM. Marijuana use in pregnancy and while
breastfeeding. Obstet Gynecol. 2018;132(5):1198-1210.

Joseph P, Vettraino IM. Cannabis in pregnancy and lactation - a
review. Mo Med. 2020;117(5):400-405.

Wilson KM, Torok MR, Wei B, Wang L, Lowary M, Blount BC.
Marijuana and tobacco coexposure in hospitalized children. Pedi-
atrics. 2018;142(6):20180820.

Ciciolla L, Armans M, Addante S, Huffer A. Racial disparities in
pregnancy and birth outcomes. In: Fitzgerald HE, Johnson DJ,
Qin DB, Villarruel FA, Norder |, eds. Handbook of children and
Prejudice: Integrating research, Practice, and policy. Cham: Springer
International Publishing; 2019:67-97.

Gao W, Paterson ], Carter S, Percival T. Risk factors for preterm
and small-for-gestational-age babies: a cohort from the Pacific
Islands Families Study. | Paediatr Child Health. 2006;42(12):785—
792.

Nembhard WN, Ayers BL, Collins RT, et al. Adverse pregnancy and
neonatal outcomes among Marshallese women living in the United
States. Matern Child Health J. 2019;23(11):1525-1535.

Jang CJ, Lee HC. A review of racial disparities in infant mortality in
the US. Children. 2022;9(2):257.

Malin M, Gissler M. Maternal care and birth outcomes among
ethnic minority women in Finland. BMC Publ Health. 2009;9(1):
84.

Cau BM, Sevoyan A, Agadjanian V. Religious affiliation and under-
five mortality in Mozambique. ] Biosoc Sci. 2013;45(3):415-429.
Diallo AH, Meda N, Sommerfelt H, Traore GS, Cousens S,
Tylleskar T. The high burden of infant deaths in rural Burkina
Faso: a prospective community-based cohort study. BMC Publ
Health. 2012;12(1):1-15.

Laopaiboon M, Lumbiganon P, Intarut N, et al. Advanced maternal
age and pregnancy outcomes: a multicountry assessment. BJOG An
Int J Obstet Gynaecol. 2014;121(s1):49-56.

Kahveci B, Melekoglu R, Evruke IC, Cetin C. The effect of advanced
maternal age on perinatal outcomes in nulliparous singleton
pregnancies. BMC Pregnancy Childbirth. 2018;18(1):343.

Lean SC, Derricott H, Jones RL, Heazell AEP. Advanced maternal
age and adverse pregnancy outcomes: a systematic review and
meta-analysis. PLoS One. 2017;12(10):e0186287.

Lisonkova S, Potts J, Muraca GM, et al. Maternal age and severe
maternal morbidity: a population-based retrospective cohort study.
PLoS Med. 2017;14(5):e1002307.

Ekholuenetale M, Wegbom A, Tudeme G, Onikan A. Household
factors associated with infant and under-five mortality in sub-
Saharan Africa countries. Int J Child Care Edu Policy. 2020;
14.

Edeme RK, Innocent AI, Okereke OS. Relationship between
household income and child mortality in Nigeria. Am | Life Sci.
2014;2:1-2.

Nanau GL. The wantok system as a socio-economic and political
network in Melanesia. OMNES: J Multicultural Soc. 2011;2(1):31—
55.

Datta SS, Barnabas R, Sitther A, et al. Three cases of neonatal
tetanus in Papua New Guinea lead to development of national ac-
tion plan for maternal and neonatal tetanus elimination. Western
Pac Surveill Response J. 2013;4(2):40-43.


http://refhub.elsevier.com/S2666-6065(23)00009-3/sref22
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref22
https://www.stata.com/manuals/u.pdf
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref24
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref24
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref25
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref25
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref25
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref25
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref26
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref26
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref26
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref26
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref26
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref27
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref27
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref27
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref27
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref28
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref28
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref28
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref28
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref29
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref29
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref30
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref30
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref30
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref30
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref31
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref31
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref31
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref31
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref32
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref32
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref33
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref33
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref33
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref34
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref34
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref34
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref35
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref35
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref35
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref35
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref37
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref37
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref37
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref38
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref38
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref38
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref38
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref39
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref39
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref40
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref40
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref40
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref40
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref41
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref41
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref41
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref42
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref42
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref42
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref42
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref42
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref43
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref43
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref43
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref44
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref44
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref44
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref45
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref45
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref45
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref45
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref46
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref46
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref46
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref46
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref47
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref47
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref48
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref48
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref48
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref48
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref49
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref49
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref49
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref50
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref50
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref51
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref51
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref52
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref52
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref52
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref53
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref53
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref53
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref53
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref53
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref54
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref54
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref54
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref54
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref55
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref55
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref55
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref56
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref56
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref57
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref57
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref57
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref58
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref58
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref59
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref59
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref59
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref59
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref60
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref60
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref60
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref61
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref61
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref61
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref62
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref62
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref62
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref63
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref63
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref63
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref64
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref64
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref64
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref64
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref65
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref65
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref65
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref66
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref66
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref66
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref67
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref67
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref67
http://refhub.elsevier.com/S2666-6065(23)00009-3/sref67
www.thelancet.com/digital-health

	Prevalence and risk factors associated with under-five mortality in the Solomon Islands: an investigation from the 2015 Sol ...
	Introduction
	Methods
	Study design and data source
	Sampling and sample size
	Outcome and exposure variables
	Statistical analysis
	Ethical approval
	Role of funding source

	Results
	Characteristics of study population
	Neonate, infant, child and under-five mortality prevalence
	Factors associated with neonatal mortality (death before 1 month)
	Factors associated with infant mortality (death before 1 year)
	Factors associated with child mortality (death between 1 and 5 years)
	Factors associated with under-five mortality (all deaths under-five)
	Population attributable fraction for neonatal, infant, child and under-five mortality

	Discussion
	Strengths and limitations
	Conclusion

	ContributorsLSK, GT, JJ and GP conceived and conceptualised study design. LSK conducted data cleaning, merging and analysis ...
	Patient and public involvementNo patient was directly involved in the study as data were taken from the SIDHS.
	Data sharing statementThe Solomon Island Government, through the Solomon Island National Statistic Office (SINSO), kept all ...
	Declaration of interests
	Acknowledgments
	Appendix A. Supplementary data
	References


