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Abstract

Background: Prematurity and low birthweight are more prevalent among Indigenous and Culturally and Linguisti-
cally Diverse infants.

Methods: To conduct a systematic review that used the social-ecological model to identify interventions for reduc-
ing low birthweight and prematurity among Indigenous or CALD infants. Scopus, PubMed, CINAHL, and Medline
electronic databases were searched. Studies included those published in English between 2010 and 2021, conducted
in high-income countries, and reported quantitative results from clinical trials, randomized controlled trials, case-con-
trol studies or cohort studies targeting a reduction in preterm birth or low birthweight among Indigenous or CALD
infants. Studies were categorized according to the level of the social-ecological model they addressed.

Findings: Nine studies were identified that met the inclusion criteria. Six of these studies reported interventions
targeting the organizational level of the social-ecological model. Three studies targeted the policy, community, and
interpersonal levels, respectively. Seven studies presented statistically significant reductions in preterm birth or low
birthweight among Indigenous or CALD infants. These interventions targeted the policy (n=1), community (n=1),
interpersonal (n= 1) and organizational (n=4) levels of the social-ecological model.

Interpretation: Few interventions across high-income countries target the improvement of low birthweight and
prematurity birth outcomes among Indigenous or CALD infants. No level of the social-ecological model was found to
be more effective than another for improving these outcomes.

Keywords: Birth outcomes, Systematic review, Indigenous, Culturally and linguistically diverse, CALD, First nations,
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Synopsis

A systematic review of the literature for improving birth
outcomes of Indigenous and culturally and linguistically
diverse infants using the social-ecological model.
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Introduction

Marginalised individuals in Australia, including Abo-
riginal, Torres-Strait Islander, First Nations (respectfully
referred to as Indigenous Australians hereafter) and Cul-
turally and Linguistically Diverse (CALD) women and
infants have long had different experiences of health
and healthcare in Australia compared to their non-
marginalised counterparts. Indigenous infants make up
approximately 5.2% of births each year in Australia (1 in
19 births) [1]. Low birthweight and prematurity are more
prevalent among Indigenous infants compared with non-
Indigenous infants [2]. Infants born to CALD women
account for one-third of Australia’s births, and they too
are among the most likely to experience low birthweight
and prematurity [3]. Social determinants of health that
differ for Indigenous Australians, including cultural iden-
tity, family support, participation in cultural activities
and access to traditional lands, can contribute to differ-
ences in health outcomes such as low birthweight and
prematurity, as well as quality of life within the Indige-
nous population [4].

Disadvantages and social determinants to CALD
women that act as barriers to accessing care, and in
turn contribute to poor birth outcomes include cultural
differences, language barriers, limited health literacy,
insufficient support, transport issues and limited finan-
cial capacity [3]. Additionally, marginalised women in
Australia are at an increased risk of low birthweight and
premature births secondary to factors that include inter-
generational trauma, colonisation, and stigma and racism
[5].

Extensive research has identified that individual-level
risk factors for adverse pregnancy outcomes amongst
Indigenous women may include smoking, excessive alco-
hol consumption, substance use, obesity, poor nutri-
tion and gestational diabetes [6]. Additionally, there is
little information regarding the individual level factors
that may contribute to poor birth outcomes for CALD
women, however the structural, organizational, and
cultural barriers are evident [7]. There may be wider
systematic factors that also contribute to these poorer
outcomes, including low birthweight, and prematurity,
for both Indigenous and CALD women.

The political structure of Australia’s healthcare sys-
tem and the way healthcare is delivered and made avail-
able in Australia is not appropriate for all, particularly
Indigenous and CALD women [8, 9]. Indigenous women
identify that the delivery of health services in Australia is
heavily underpinned by ‘white’ culture, which does not
reflect the same values, beliefs and practices of Indig-
enous culture [9]. Further, current health policy and
practices favor care that suppresses the voice of margin-
alized individuals, and identifies Indigenous people as the
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‘problem’ [9]. This is a discourse that needs to be adjusted
to recognise health system, social and policy factors that
may also contribute to poorer health outcomes [9]. Such
issues are likely to extend to CALD women and infants
on the basis of race inequity [7]. Currently, inequities are
attributed to socio-economic status or ethnicity, instead
of the political choices about how to design, finance and
deliver healthcare.

The social-ecological model is a multi-level public
health approach to prevention that considers broad social
and political factors; not just individual ones [10]. The
model consists of five levels, each encompassed within
the next, beginning with the individual level, then inter-
personal, organizational, community and policy levels,
respectively (see Fig. 1). To obtain the greatest impact
from public health interventions, it is recommended
that interventions be applied at all levels of the model
[10], as changes in broader levels are likely to impact on
the levels nested within (e.g., individual factors such as
smoking or alcohol consumption can be influenced by
interpersonal, organizational, community and policy lev-
els). Further, the social-ecological model has previously
demonstrated impact for Indigenous Australians in inter-
ventions related to nutrition, physical activity, diabetes,
men’s health, and substance use [11].

The Australian government recognizes that poorer
individual level outcomes for Indigenous women are
strongly associated with poorer socio-economic deter-
minants [12]. However, disproportionate emphasis has
been placed on the behavior of individuals, as opposed
to wider societal and system factors that also contribute
to poorer health outcomes [8]. Improvements made to
Indigenous women’s access to antenatal care has resulted
in an increase in the proportion of Indigenous mothers
attending the first antenatal visit within 12 weeks of preg-
nancy, and an increase in the proportion of Indigenous
mothers attending five or more antenatal visits [12].
There was also a decrease in the proportion of Indige-
nous mothers who reported smoking during pregnancy
[12]. Despite these individual-level improvements, Indig-
enous mothers are still twice as likely to deliver infants
of low birthweight compared to non-Indigenous moth-
ers, and to deliver prematurely [2]. CALD women in Aus-
tralia are also at an increased risk of delivering infants
prematurely and with low birthweight, and it has been
found that health service utilization by these women dif-
fers from those who are not marginalised [3].

Australia has a number of policies to improve the
birth outcomes of women and infants in Australia,
including some targeted specifically for Indigenous
women and infants. The National Aboriginal and Torres
Strait Islander Health Plan 2013-2023 is an evidence-
based policy framework designed to guide policies
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Fig. 1 The Social-Ecological Model
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and programs to improve Aboriginal and Torres Strait
Islander Health [13]. Additionally, the National Mater-
nity Services Plan aimed to provide culturally compe-
tent maternity care for Aboriginal and Torres Strait
Islander women in an effort to reduce poor pregnancy
and birth outcomes [14]. The plan identified three pri-
ority areas to improve services for Indigenous women;
1) developing and expanding culturally competent
maternity care; 2) developing and supporting an Abo-
riginal workforce; and 3) developing dedicated pro-
grams for ‘Birthing on Country’ — best practice and
culturally responsive maternal and infant healthcare
for Indigenous women [15-17]. Examples of cultur-
ally appropriate community-centred models of care
include the Ngua Gundi Mother Child Project, Abo-
riginal Maternal and Infant Health Strategy (AMIHS),
and Strong Women Strong Babies Strong Culture pro-
gram [18]. In 2009, the report of the maternity services
review for improving maternity services in Australia
identified that Indigenous women have poorer mater-
nal and perinatal outcomes. This report highlighted the
need for culturally safe and community-centred models
of care for these women. It is notable too that in Aus-
tralia, there is an absence of policy focusing on reduc-
ing poor birth outcomes experienced by CALD women.

As such, there is an urgent need to address the poorer
outcomes, particularly low birthweight, and prematurity,
of infants born within marginalised groups living in Aus-
tralia. The purpose of this systematic review was to iden-
tify interventions that aimed to reduce the incidence of
preterm birth and low birthweight births in Indigenous
and CALD mothers and infants, and examine which lev-
els of the social-ecological model were addressed.

Methods

The research questions guiding the systematic review
were (1) What published interventions have aimed to
improve preterm birth and low birthweight for Indig-
enous and Culturally and Linguistically Diverse women
and infants; and (2) At what level of the social-ecological
model do these interventions target?

Health status and socioeconomic disparities are preva-
lent in Australia, Canada, New Zealand and the United
States between the Indigenous and non-Indigenous
populations [19]. As these populations are similar and
relevant to the population of Australia, literature from
Canada, New Zealand and the United States, as well
as Australia, will be included as well as any other high-
income countries with comparable population groups.
We will identify and synthesize evidence about types of
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interventions shown to be effective in reducing low birth-
weight, and prematurity, and to what extent interventions
are aimed at the individual interpersonal, organizational,
community or policy levels.

The review process was guided by the PRISMA guide-
lines for systematic reviews [20]. A systematic search of
the literature was conducted through PubMed, SCOPUS,
CINAHL, and Medline. Two different literature searches
were undertaken, one each for Indigenous women and
CALD women. All results were imported into one collec-
tion. For each search there were two groups of keywords
indicative of low birthweight, and prematurity and either
Indigenous terms or CALD terms (Appendix 1). The lit-
erature search was conducted in February 2021 and con-
sulted again in April 2021.

The studies were included in the review if they were
a clinical or randomised controlled trial, case-con-
trol or cohort study, and had quantitative results. The
search query was limited to articles in English, pub-
lished in peer-reviewed journals within the last ten
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years (between 2010 and 2021), testing of an interven-
tion or change, and presenting quantitative results.
Search terms included “birth outcome*” “prematur*”
“pregnan*” “birth weight” “birthweight” “preterm birth”
and either “indigenous” “aborigin*” “first nation*” or
“migrant” “refugee” “CALD” “culturally and linguisti-
cally diverse”. Articles that focused solely on descriptive
studies of the poor birth outcome data, were protocols,
or only reported qualitative results, were not included
(refer to Fig. 2). Identifying high-income countries
was not included as part of the search query, but was
undertaken manually when assessing title, abstract and
full text articles through Covidence.

The results from the searches of the four literature data-
bases were imported into Covidence [21], and duplicates
were initially removed. Abstract and full-text screening
was performed, by one author (SK), with a random 25%
checked by a second author (CB). Full-text screening was
then performed by two authors (SK and EC). Article ref-
erence lists were hand-searched (by SK) for any relevant

Identification of studies via databases and registers
'S
c Records identified from: Records removed before screening:
o Databases (n = 3792) Duplicate records removed (n = 1481)
§ PubMed (n=1008) Records marked as ineligible by
= Scopus (n=800) L automation tools (n = 1481)
k= CINAHL (n=769) *Covidence automation tool used
ﬁ Medline (n=1215) Records removed for other reasons (n =
Registers (n/a) 0)
—
A4
)
Records screened Records excluded by human
- | (8K)
(n=2311) (n = 2022)
\ 4
Reports sought for retrieval Reports not retrieved
> (n =289) (n=0)
c
]
e
& A4
Reports assessed for eligibility
(n =289) >
Reports excluded:
Reason 1: Wrong study design (n = 245)
Reason 2: wrong outcomes (n = 33)
Reason 3: Protocol Paper (n = 2)
—
v
Studies included in review
(n=9)
Reports of included studies
(n=9)
Fig. 2 PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only
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interventions that may have been missed during the lit-
erature search.

Data was extracted from the results of the included
studies, including author, year of publication, country
of intervention, study design, a description of the inter-
vention, birth outcome (low birthweight or prematu-
rity), whether it relates to Indigenous women or CALD
women, and the effect size. The social-ecological model
was the model utilised to categorise interventions, with
the studies allocated based on what level of the social-
ecological model they addressed — individual, organi-
zational, community or policy level. Meta-analysis was
deemed to be not appropriate, due to the high heteroge-
neity of included studies.

Narrative synthesis was used to integrate the find-
ings of the included studies. Narrative synthesis collates
the collective findings into a coherent, textual narrative,
and is appropriate when the review question dictates the
inclusion of a wide range of research designs, produc-
ing qualitative and/or quantitative findings for which
other approaches to synthesis are inappropriate [22]. The
included studies were categorised into their respective
level of the social-ecological model based on which level
the intervention targeted. This was done to identify if dif-
ferent levels of the social-ecological model were more
effective than others at delivering interventions targeted
at reducing low birthweight, and preterm term in mar-
ginalised women.

An assessment of quality of the included articles (1 =9)
was conducted using the Joanna Briggs Institute (JBI)
checklist for cohort studies [23]. Two of the authors (SK
and EC) appraised the studies and no disagreements were
identified. Studies that had a quality assessment score of
80% or above were included in the final review (n =9).
The score was achieved by calculating the number of
boxes that ticked the YES column of the quality appraisal
checklist for each study (Table 1).

Results

Nine full-text articles met the reviews’ eligibility criteria
(Table 2), and all met the quality appraisal criteria. In two
studies there was some bias in recruitment of partici-
pants, but these studies appropriately adjusted results for
confounding factors (Supplementary Information).

These studies described interventions for Indigenous
(n= 6, 67%) and CALD women (n =3, 33%) with the
intention of improving or reducing low birthweight, and
prematurityamong these populations. Eight of the studies
were cohort studies, and one was a retrospective cohort
study. Eight studies included low birth weight as an out-
come (89%), seven studies including preterm birth as an
outcome (78%), and six studies included both low birth
weight and preterm birth as outcomes (67%). Studies
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were undertaken in Australia (n =5, 56%), The United
States of America (n= 3, 33%), and Sweden (z =1, 11%).
The levels of the social-ecological model that the inter-
ventions targeted were interpersonal (n= 1, 11%), organi-
sational (n= 6, 67%), community (n= 1, 11%), and policy
(n= 1, 11%). Of the interventions included, five (56%)
reported a statistically significant improvement in low
birthweight and prematurity, and four (44%) reported no
statistically significant improvement in prematurity and
low birthweight through odds ratio and confidence inter-
vals (CI). The single interventions aimed at interpersonal,
community and policy outcomes all demonstrated an
improvement in birth outcomes. Of the six interventions
aimed at the organisational level, five (78%) demonstrated
a significant improvement in birth outcomes including
the organisational intervention reported by Kildea, and
colleagues [24] that had an odds ratio of 0.50 for preterm
birth. The intervention by O’Connell and colleagues [25]
results showed preterm birth OR=9.12 and low birth-
weight OR =10.88, and was not statistically significant in
reducing preterm birth and low birthweight (Fig. 3).

Discussion

The aim of this systematic review was to identify options
for improving the low birthweight, and prematurity birth
outcomes of Indigenous and CALD infants using the
social-ecological model to classify intervention types.
Overall, the results identified a limited number of inter-
ventions that targeted reducing preterm birth and low
birthweight in infants of Indigenous and CALD women,
though over half (seven of nine) produced statistically
significant improvements in these outcomes [15, 16, 26—
30]. The greatest improvements in outcomes were seen in
interventions that targeted the organisational level of the
social-ecological model. Greater research and evaluation
of interventions targeting Indigenous and CALD women
will be essential for actioning policies aimed at closing
inequality gaps.

The interventions that were identified in this review
that did provide evidence for improving outcomes took
the form of an Aboriginal Maternity Group Practice Pro-
gram (including Aboriginal grandmothers, Aboriginal
Health officers and midwives) (Bertilone, 2015), the use
of bilingual doulas [26], a multidisciplinary service along-
side culturally appropriate midwifery care for Aborigi-
nal and Torres Strait Islander mothers and infants [30],
a home visiting program [27], an Aboriginal Community
Controlled Health Organisation “Birthing in Our Com-
munity’, which also involved continuity of midwifery
carer [24], a mobile medical van (MOMmobile) that
provides on-site care before, during and after pregnancy
to CALD women in Miami-Date Country in the United
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Table 1 Overview of reviewed studies
Author Date (year) Country Study Design Intervention and Level of Social- Birth Outcome Measure of Effect
population Ecological Model (Multivariate
0Odds Ratio (OR)
or adjusted Odds
Ratio (aOR) with
95% Confidence
Interval
Bertilone 2015 Australia Case-control studyAboriginal Organisational Preterm birth and Preterm birth: aOR
Participant group Maternity Group birthweight 0.75 C1(0.58-0.95)
n=350 Practice Program intervention vs
Historical control  (AMGPP) control
group n=350 Indigenous Low birthweight:
Contemporary aOR 0.83 CI (0.66-
control group 1.07) intervention)
n=350 vs control
(NOTE: each out-
come is adjusted
for pregnancy
complications,
smoking and pre-
vious caesarean
delivery)
Byrskog 2020 Sweden Retrospective Community-basedInterpersonal Preterm birth and Preterm: OR 0.41
cohort study bilingual doulas birthweight Cl(0.26 - 0.65)
Migrant women  CALD intervention vs
with intervention control
n=880 Low birthweight:
Migrant women 0.55Cl(0.37 -
without interven- 0.81) intervention
tion n=16789 vs control
Swedish-born
women n=129
Coughlin 2013 USA Retrospective Healthy Start Community Preterm birth and Preterm: OR 0.94
cohort study home visit- birthweight Cl(0.68, 1.30) inter-
Cohort n=872  ing program, vention vs control.

Comparison groupcommunity-driven
n=3277 and population
specific interven-
tions
Indigenous

For medically
underserved areas:
aOR0.62 (0.31,
1.23) intervention
vs control.

Low birth-
weight: aOR 0.91
Cl1(0.61 -1.36)
intervention vs
control. For medi-
cally underserved
areas: aOR 0.37
C1(0.14 - 0.96)
intervention vs
control.

(NOTES:

aOR for Preterm
are adjusted for
number of mater-
nal risk factors and
delivery payment
source.

aOR for low
birthweight are
adjusted for
number of mater-
nal risk factors,
delivery payment
source, tobacco
use during
pregnancy, and
mother’s age)
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Table 1 (continued)
Author Date (year) Country Study Design Intervention and Level of Social- Birth Outcome Measure of Effect
population Ecological Model (Multivariate
0Odds Ratio (OR)
or adjusted Odds
Ratio (aOR) with
95% Confidence
Interval
Hartz 2019 Australia Comparative Malabar Midwifery Organisational Preterm birth and Preterm: aOR
Cohort study Service birthweight 2.2 C1(0.96-4.97)
Cohort with inter- Indigenous intervention vs
vention n=505 control.
Comparison group Low
n=201 birthweight:aOR
36ClI(1.02-129)
intervention vs
control.
(NOTE: aOR
reported for
each outcome
are adjusted for
nulliparity, parity,
obstetric and
medical risk at the
onset of labour,
psychosocial risk
at the onset of
labour, smoking
2nd half preg-
nancy, preterm,
SEIFA, augmented
& induction com-
bined)
Kildea 2019 Australia Comparative Birthing on Organisational Preterm birth Preterm: OR 0.50
Cohort study Country Cl(0.31-0.83)
Cohort n=461 Indigenous intervention vs
Comparison standard care.
n=563
Kildea 2016 Australia Comparative Midwifery Group  Organisational Preterm birth and Preterm: P Value
Cohort Study Practice (MGP) birthweight 0.906 Low birth-
Retrospective Indigenous weight: P Value
cohort n=412 0.122
Prospective cohort
n=310
Kildea 2012 Australia Mixed-Methods  The Murri Antena- Organisational Preterm birth Preterm: aOR

Cohort n=367
Comparison
n=414

tal Clinic
Indigenous

0.92 C1(0.59 -
1.43)

NOTE: Adjusted
for maternal age,
parity, body mass
index, smoking,
medical complica-
tions (gestational
diabetes, antepar-
tum haemor-
rhage, pregnancy
induced hyperten-
sion, asthma) and
socio-economic
status as measured
by the Socio-
Economic Indexes
of Areas.)
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Table 1 (continued)
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Author Date (year) Country Study Design

Intervention and Level of Social-
Ecological Model

population

Birth Outcome

Measure of Effect
(Multivariate
0Odds Ratio (OR)
or adjusted Odds
Ratio (aOR) with
95% Confidence
Interval

O’Connell 2009 USA Comparative
Cohort
Cohort n=182
Comparison

n=182

Swartz 2017 USA Observational

Cohort study

Emergency Medic-

aidn=35182
Emergency
Medicaid Plus n =
12510

Medicaid
n=166054

The MOMmobile  Organisational

CALD

Staggered rollout Policy

of Emergency
Medicaid Plus vs
Regular Medicaid
pregnancies
CALD

Preterm birth and

birthweight

Preterm birth and

birthweight

ORs from matched
sample:

Preterm OR 9.12
Cl(5.66 - 15.49)
intervention vs
control.

Low birthweight:
OR 10.88 CI (6,51 -
19.45) intervention
vs control.

Difference in dif-
ference*:

Low birthweight:
1.84 (-6.74 to
10.42)

Triple DID 4.80
(0.30t0 9.30)
Preterm:

DID 2.46 (-8.05 to
12.97)

Triple DID 10.12
(3.15t0 17.09)
NOTE*: Difference
in difference analy-
sis method uses
data from treat-
ment and control
groups to obtain
an appropriate
counterfactual to
estimate a causal
effect. Raw data
and odds ratio was
not available for
this study.

Table 2 Quality Appraisal Scores for included papers

Quality Appraisal Scores

Author Year

Score (%)

Bertilone 2015
Byrskog 2020
Coughlin 2013
Hartz 2019
Kildea 2019
Kildea 2016
Kildea 2012
O’Connell 2010
Swartz 2017

100
90
90
90
100
90
100
100
100
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States [25], and expansion of universal healthcare policies
[28].

Caseload midwifery has been identified as safe and
cost-effective for women of any risk pregnancy [31] and
the demand for continuity of care midwifery models of
care for Indigenous women in Australia have been clear
[32]. There is evidence to support the use of continu-
ity of care models for midwifery care specifically for use
for marginalised women such as Indigenous and CALD
women. In addition to being highly valued and cultur-
ally safe, dedicated and integrated continuity of mid-
wifery care with wraparound services for Indigenous
mothers, is as safe as main stream services and pro-
motes better clinical outcomes compared to national
and state outcomes [30]. However, there were mixed
results from this systematic review. One study demon-
strated that midwifery group practice reduced preterm
birth and low birthweight in the study sample [15],
whereas another using caseload midwifery was effective
at reducing preterm birth [24]. Thus, greater research is
required to understand the benefits of and how best to
implement midwifery-led models of maternity care for
Indigenous and CALD women.

The interventions included in this review that targeted
the organisational level of the social-ecological model
[24, 25, 29] had a particular focus on ensuring that the
care delivered was culturally appropriate. These results
re-enforce the need to provide health services that are
ethical, respectful and experienced as culturally safe. This
may require a radical reconfiguration of the power distri-
bution between Indigenous and non-Indigenous people
for achieving better health outcomes, whereby Indig-
enous peoples could be considered the solution to better
health rather than the cause of ill health [8, 9]. Therefore,

any future interventions or studies intending to reduce
health disparities involving marginalised women should
be as ethical, respectful and as culturally safe as possible.

Birthing on country may be a key means of implement-
ing the cultural appropriateness of care needed for Indig-
enous women in addition to reducing preterm birth and
low birthweight [33]. Specifically, this reflects the need by
Indigenous communities to have their infants born on the
land [34]. Being born on country connects an Indigenous
person to the land and community in a deeply cultural
way, and provides life-long privileges and responsibili-
ties for both the land and people [34]. Over a decade ago,
it was accurately stated that for Indigenous women in
Australia, birthing has moved “from the personal to the
political as governments provide policies about what is
‘best’ for Aboriginal women and their babies” [34]. Thus,
it is important for future research to consider the impor-
tance and benefits of ‘birthing on country’ for Indigenous
women and their design. Additionally, Indigenous people
have been involved in a global movement to return birth-
ing services to Indigenous communities for over four
decades [24].

The literature search for this review was undertaken
with the assistance of a health librarian, thereby ensuring
that the search terms used were comprehensive. Addi-
tionally, the quality appraisal and critique undertaken by
authors demonstrated that the included studies were of
high quality (scoring above 80%), suggesting that the con-
clusions from this review are robust.

Some of the included studies suggested selection bias
in how women were recruited. Furthermore, due to
the small number of studies included in this systematic
review, and the spread of allocation across the social-
ecological model, we were limited in concluding that one



Karger et al. BMC Pregnancy and Childbirth (2022) 22:3

particular level of the social-ecological model was more
effective at delivering interventions that reduce preterm
birth and low birthweight than another particular level.

There were three articles identified in the full-text
review stage of the systematic review that were proto-
cols for proposed interventions on poor birth outcomes
for women [35-37]. These protocols acknowledged the
health disparities in birth outcomes between Indigenous
women or CALD women, and non-Indigenous or CALD
women in their respective countries and are currently
ongoing studies. As such, they may present more evi-
dence in the future.

Based on the outcomes of this review, it can be con-
cluded that there is a general lack of evidence for what
a good intervention for reducing low birthweight, and
prematurity birth outcomes for marginalised women is.
There is a need to conduct further research to trial inter-
ventions to improve infant outcomes for Indigenous
and CALD women. Currently, there is little evidence for
interventions that have shown to be effective. It is the
recommendation of this review that there is not enough
evidence to suggest that one particular level of the social-
ecological model showed more statistically significant
improvements than another, however whilst it is promis-
ing that interventions were found that assessed dispari-
ties in poor birth outcomes, there is a need to continue to
invest in these areas of research.
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