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Abstract
Background

Being born small for gestational age is a strong predictor of the short- and long-term health of the
neonate, child, and adult. Variation in the rates of small for gestational age have been identi�ed across
population groups in high income countries, including Australia. Understanding the factors contributing
to these population group differences may assist clinicians to reduce the morbidity and mortality
associated with being born small. Victoria, in addition to New South Wales, accounts for the largest
proportion of net overseas migration and births in Australia. The aim of this research was to analyse how
migration was associated with small for gestational age in Victoria.

Methods This was a cross sectional population health study of singleton births in Victoria from 2009 to
2018 (n = 708,475). The prevalence of being born small for gestational age (SGA; < 10th centile) was
determined for maternal country of origin groups. Multivariate logistic regression analysis was used to
analyse the association between maternal region of origin and SGA.

Results Maternal region of origin was an independent risk factor for SGA in Victoria (p < .001), with a
prevalence of SGA for migrant women of 11.3% (n = 27,815) and 7.3% for Australian born women (n = 
33,749). Women from South East Asia, South Central Asia, or Sub Saharan Africa, OR 1.75 (95%CI: 1.70
to 1.8), women from North and North East Africa, Middle East, OR 1.40 (95%CI: 1.35 to 1.45) and migrant
women from the Americas, Europe, and Oceania, OR1.06 (95%CI: 1.02 to 1.12) more likely to birth an SGA
child in comparison to women born in Australia.

Conclusions Victorian woman’s region of origin was an independent risk factor for SGA. Variation in the
rates of SGA between maternal regions of origin indicates additional factors such as, a woman’s pre
migration exposures, the context of the migration journey, settlement conditions and the social
environment post migration impact the potential for SGA. These �ndings highlight the importance of
intergenerational improvements to the wellbeing of migrant women and their children. Further research is
required to identify modi�able elements that contribute to birthweight differences across population
groups.

Background
Improving the wellbeing of women and children is essential if we are to achieve progress on the
sustainable development goals, reduce inequality and create a more inclusive future for all [1]. Every
person’s life potential is shaped during the critical periods of growth and human development that are
associated with conception, pregnancy, and birth. Growing small for gestational age (SGA; < 10th centile)
in utero more than doubles the risk of stillbirth [2], increases the child’s risk for neonatal death [3],
postnatal growth stunting [4], and reduces learning potential in comparison to a child born appropriate for
gestational age (AGA) [5, 6]. In adulthood, individuals who were born SGA are predisposed to chronic
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health problems, resulting in a decreased earning capacity [7], reduced productivity, and increased
economic costs for the broader population [8].

Reducing preventable perinatal death by achieving a reduction to 10% in the prevalence of SGA by 2035
is a target of the Every Newborn Action Plan [9] endorsed by the World Health Organization. Children born
in low- and middle-income countries are more likely to be SGA, and there are also differences between
population groups in high income countries [10]. In Australia, 11.9% of migrant children were born SGA
for the year 2017 compared to 9.7% of those to Australian born women [11], raising questions of what
factors are driving differences in the prevalence of SGA across population groups.

The causes of growth restriction during the antenatal period are multifactorial, ranging from fetal
malformations, infections, placental and umbilical cord abnormalities; to maternal factors, such as
maternal preeclampsia [12] and anaemia [13]. In the absence of intrauterine pathology, SGA is socially
in�uenced by the context the mother inhabits [14–16]. Being a younger woman [17], not in a relationship
[18, 19], or being the woman’s �rst baby [20] are associated with higher rates of SGA, as are smoking [21],
being underweight, or having low gestational weight gain [22, 23]. In contrast, being overweight [24] and
high gestational weight gain decreased the risk of SGA [25]. Gestational weight gain is primarily
in�uenced by food security [26]. However, certain cultural factors are also associated with SGA through
the in�uence of body image [27], food taboos, and dietary misconceptions [28, 29] on gestational weight
gain. Environmental factors such as socioeconomic disadvantage [30, 31], natural disasters, famine, and
con�ict also increase the risk of SGA via pathways of reduced access to clean water, sanitation, food
security, and health care [32–34].

Variation in the risk of SGA in high income countries, including Australia, has been associated with a
woman’s socioeconomic status [31, 35], via factors such as education [36], income [37], and living
conditions [18] that in�uence a woman’s access to resources in her social context. Socioeconomic status
and the risk for SGA has been found to be in�uenced by a woman’s racial classi�cation [38] or ethnic
group [39], as race modi�es exposure to racially determined disadvantage and systemic racism [40].
Meta-analyses of the factors associated with SGA for migrant women in high income countries have
con�rmed that a woman’s region of origin and migration status [41] increased her risk of SGA via
pathways of access and barriers to social resources.

Australia was founded in the context of migration. The history of colonisation of First Nations country
has resulted in Australia being home to people from over 270 diverse ancestry groups [42]. By 2018, close
to 40% of women birthing in Australia were born overseas, with the largest proportion of women arriving
from India and China [43]. Victoria and New South Wales account for both the largest proportion of net
overseas migration and births in Australia [42, 44]. Maternal region of birth was found to be an
independent risk factor for stillbirth and this risk increased 2.3-fold when SGA was diagnosed and 4.3-
fold when SGA was not diagnosed [45]. Previous research into migrant health in Victoria has identi�ed
poorer perinatal health outcomes for some migrant population groups [46]. Population group differences
in the prevalence of SGA have been identi�ed for migrant women in high income countries. However,



Page 4/21

possible differences in rates of SGA across population groups in Victoria remains unknown. This lack of
knowledge is potentially contributing to a higher risk of stillbirth for women from certain regions of birth.
Therefore, the aim of this study was to determine how a woman’s position as a migrant is associated
with the prevalence of being SGA at birth in Victoria.

Methods
Study design and population

A cross-sectional study of routinely collected population data on all singleton births in Victoria between
January 2009 to December 2018 was undertaken. The quality of the Victorian Perinatal Data Collection
(VPDC) is regularly audited for accuracy which supports the validity of the �ndings in this research study
[47]. Data were available for the total population of women (n = 708, 475), providing a su�ciently large
study population for analysis across subgroups. Exclusion criteria were: fetal deaths, stillbirths,
congenital abnormalities, births at gestations of less than 20 or greater than 43 weeks, and unknown
neonatal sex, gestation, or birthweight. Multiple births were also excluded as they are more likely to be
confounded by prematurity and maternal pregnancy conditions. After data cleaning, the sample captured
98.9% of women birthing a singleton baby in Victoria during the time period.

Low risk ethics approval was granted in December 2019 for secondary analysis of routinely collected
perinatal data. All research methods were performed in accordance with the relevant guidelines and
regulations for the analyses of secondary population data. The Consultative Council on Obstetric and
Paediatric Mortality and Morbidity (CCOPMM) provided formal access to the deidenti�ed data according
to regulation 10 of the Public Health and Wellbeing Regulations 2009, ensuring respect for the privacy,
con�dentiality and cultural sensitivities of the women included in the study. Ethical review applied the
Victorian Health Records Act Statutory Guidelines for research and due to the deidenti�ed nature of the
data a waiver for consent was approved. The research data were stored according to quality procedures
for the storage of research data, including data encryption for transfer and storage.
Measurement Of Key Variables

Small for gestational age.

Small for gestational age was the dependant variable, de�ned as a birthweight < 10th centile, adjusted for
sex and gestational age [48]. Birthweight centiles were determined using the Australian national
birthweight percentiles to de�ne the point of signi�cance [49] and were added by the VPDC prior to
release to the researchers. The population standard was chosen as it has been validated to be
representative of the Australian population [49], is the standard used in Victoria for population health
research [50], and does not assume that race or ethnicity generates genetic differences in birthweight [51].

Maternal region of origin.
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The independent variable, maternal region of origin, was a composite categorical variable provided by the
Victorian Agency for Health Information (VAHI) and grouped according to the United Nations M49
Standard geoscheme [52]. Country of birth is a self-reported indicator routinely collected during the
provision of maternity care in Victoria [53]. In preparation for analysis, we consolidated maternal country
of birth into two categories, non-migrant women born in Australia and migrant women who were born in a
country other than Australia. The variable region of origin was further grouped according to the
unadjusted 10th centile birthweight clusters into four regional groupings: Americas, Europe, Oceania;
Australia; North East Africa, North Africa, Middle East; and South East Asia, South Central Asia, Sub-
Sharan Africa.

Potential confounding variables.

Socioeconomic Indexes for Areas (SEIFA) was used as the measure for socioeconomic status. SEIFA is a
composite measure that includes a range of factors from employment status, household income, level of
education, disability, single parenthood, and rental or mortgage status [54]. The SEIFA quintiles were
consolidated from 5 levels into SEIFA advantaged (quintiles 4 and 5) average (quintile 3) and
disadvantaged (quintiles 1 and 2) for statistical analysis. Additional variables controlled for in the
analyses included maternal age in years, parity, relationship status, body mass index, height, smoking
status before and after 20 weeks gestation, gestational age at �rst pregnancy visit. Maternal medical
conditions and pregnancy complications included anaemia, diabetes, gestational diabetes, hypertensive
disorders, pre-eclampsia, HELLP syndrome (haemolysis, elevated liver enzymes, low platelet count), and
suspected fetal growth restriction.

Statistical Analysis

The statistical data editor software program Statistical Product and Services Solution version 26 (SPSS
V.26) was used for data analyses. Data were checked using frequencies, errors, and outliers in
preparation for analyses. Of the total study population, 704 cases (0.01%) were missing birthweight and
these cases were deleted. Bivariate analyses using the Chi-square test for independence between the
dependant variable SGA and the independent variable were performed, including examining the potential
confounding of mediating variables identi�ed in the literature review. Statistically signi�cant unadjusted
associations were identi�ed in preparation for binary logistic regression analysis. Hierarchical logistic
regression models were built to measure the independent association [presented as adjusted odds ratio
(aOR) with 95% con�dence intervals (95%CI)] between SGA and maternal region of origin, whilst
controlling for effects of the identi�ed confounding variables. Statistical signi�cance was set at p value < 
0.05.

Results
Between 2009 and 2018 there were 708,475 women who birthed a singleton baby in Victoria. The
demographics of the study population are presented in the Additional �le 1, Table 1. Most women were
born in Australia (67%; n = 461,903). The remaining women were migrants from South East Asia and Sub-
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Saharan Africa (17.9%; n = 126,640); the Americas, Europe, and Oceania (9.1%; n = 64,195); and North
East Africa, North Africa, and the Middle East (7.9%; n =55,737). The mean birthweight for the Victorian
study population (3387.39g, SD = 543.4g) was 59.4g (95%CI: 58.1 to 60.7, p < .001) higher than the
Australian 2017 population mean birthweight of 3328g [44].

A smaller proportion of migrant women than Australian born women were not in a relationship (6.7% vs
14.6% respectively); under the age of 20 years (0.8% vs 2.5%); and SEIFA advantaged (36.9% vs 41.6%).
Migrant women were also more likely than Australian born women to be birthing their �rst baby (45.3% vs
43% respectively); classi�ed as short height (12.5% vs 28%); develop more gestational diabetes managed
with diet (9.5% vs 4.0) and insulin (6.1% vs 2.8%); and experience more suspected fetal growth restriction
(5.8% vs 4.3%). The majority of women in the study population were non-smokers. Those that did smoke
were more likely to be Australian born women rather than migrant women, both before 20 weeks
gestation (3.8% vs 13.4%); and after 20 weeks gestation (1.9% vs 8.5%). These �ndings were statistically
signi�cant at p < 0.001, and are presented in the Additional �le 1, Table 2.

Maternal Region of Origin and SGA

There was a total of 61,564 SGA neonates in the study population, resulting in an overall SGA rate of
8.7%. A higher proportion of SGA was identi�ed for migrant women at 11.3% (n=27,815) compared to
7.3% (n=33,749) for Australian born women. We found signi�cant variation in the distribution of SGA
across maternal regions of origin (p < 0.001). The proportion of SGA for migrant women from South East,
South Central Asia, and Sub-Saharan Africa 14% (n= 17,687); North East, North Africa, and the Middle
East 10% (n=5,563) was higher than for women from Australia 7.3% (n=33,749); the Americas, Europe,
and Oceania 7.1% (n=4,565). After controlling for confounding factors, regression analysis identi�ed
migrant women were 1.48 times more likely to birth an SGA baby than women born in Australia (95%CI:
1.45 to 1.51, p <.001), see Table 1.

Table 1.

Adjusted odds ratio (95%CI) independent association between SGA and migrant/non migrant

women.
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Variable SGA aOR (95%CI)

Marital Status In a Relationship 1
  Not in a Relationship 1.06 (1.03 to 1.10) ***

Age Group (years) < 20  0.78 (0.72 to 0.85) ***

  20 to 35  0.91 (0.89 to 0.94) ***

  35+ r 1

Parity Primiparous 2.05 (2.01 to 2.10) ***

  Multiparous r 1

BMI Underweight 2.06 (1.96 to 2.17) ***

  Healthy Weight 1.28 (1.26 to 1.31) ***

  Overweight r 1

Height Tall r 1

  Average 1.63 (1.59 to 1.68) ***

  Short 2.77 (2.69 to 2.85) ***

Smoking before 20wks Yes 1.13 (1.06 to 1.20) ***

  No r 1

Smoking after 20wks. Yes 2.20 (2.05 to 2.37) ***

  No r 1

Gestational Age at 1st Visit Before 11 weeks r 1

  12 to 23 weeks 1.07 (1.04 to 1.09) ***

  24 weeks /no care 1.25 (1.21 to 1.30) ***

Type 1 Diabetes Yes r 1

  No   2.98 (2.29 to 3.89) ***

Pre-existing Hypertension Yes 1.26 (1.15 to 1.37) ***

  No r 1

Gestational Diabetes - Insulin Yes r 1

  No 1.29 (1.22 to 1.36) ***

Preeclampsia Yes 1.44 (1.35 to 1.53) ***

  No r 1

HELLP Syndrome Yes 1.68 (1.38 to 2.04) ***

  No r 1

Suspected FGR  Yes 10.25 (9.97 to 10.54) ***

  No r  1
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Maternal SEIFA Advantaged r 1

  Average 1.05 (1.02 to 1.08) **

  Disadvantage 1.05 (1.02 to 1.07) ***

Maternal Region of Origin Australia Born Women r 1

  Migrant Women 1.48 (1.45 to 1.51) ***

Note. 1. Birthweight Adjusted for Sex and Gestational Age. 2.  r = reference. 3. ***p
<0.001, ** p < 0.01.

Independent association between SGA and maternal region of origin.

Multivariate modelling was performed to identify the differences in SGA between maternal regions of
origin groups, see Table 2. A statistically signi�cant independent association between SGA and maternal
region of origin groups was identi�ed. In comparison to Australian born women, migrant women from the
Americas, Europe, and Oceania were more likely to birth an SGA child (aOR 1.06, 95%CI: 1.02 to 1.12, p =
.003); women from North Africa, North East Africa, and the Middle East were 1.4 times more likely to birth
an SGA child (95%CI: 1.35 to 1.45, p < .001) and women from South East Asia, South Central Asia, and
Sub-Saharan Africa were 1.75 times more likely to birth an SGA child (95%CI: 1.70 to 1.80, p < .001).

Table 2:

Adjusted odds ratio (95%CI) independent association between SGA and maternal region of

origin.

Maternal Region of Origin SGA aOR (95%CI)

Australia r 1

Americas, Europe, Oceania  1.06 (1.02 to 1.12) *

North & North East Africa, Middle East 1.40 (1.35 to 1.45) ***

South East, South Central Asia, Sub Saharan Africa 1.75 (1.70 to 1.80) ***

Note. 1. Birthweight Adjusted for Sex and Gestational Age. 2.  r = reference. 3. ***p <0.001. *

p < 0.05. 4. Confounding variables included, marital status, maternal age group, parity, BMI,

height group, smoking before or after 20 weeks gestation, gestational age at first visit, type 1

diabetes pre-existing hypertension, gestational diabetes -insulin, pre-eclampsia, HELLP

syndrome, suspected FGR.

Socioeconomic status has previously been identi�ed as a strong in�uencing factor in the association
with SGA. Therefore, additional regression analysis was undertaken to assess for collinearity with the
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independent variable region of origin. A series of modelling strati�ed by SEIFA advantaged, average, and
disadvantaged was performed to con�rm the relationships between SGA and region of origin (see Table
3.). The independent association between maternal region of origin and SGA was statistically signi�cant
across all SEIFA groups except for average and disadvantaged women from the Americas, Europe, and
Oceania. These �ndings indicate for migrant women in Victoria, the risk of SGA did not follow a classic
socioeconomic gradient of disadvantage, con�rming maternal region of origin was a much stronger
predictor of SGA than maternal socioeconomic status.

Table 3.

Independent association between SGA and maternal region of origin stratified SEIFA

advantage, average, disadvantaged.

SGA OR (95%CI)
ernal Region of Origin SEIFA

Advantaged
SEIFA Average SEIFA

Disadvantaged

ralia r  1 1 1

ricas, Europe, Oceania   1.15 (1.08 to
1.22) ***

1.01 (0.92 to
1.11)

0.99 (0.92 to
1.06)

h & North East Africa, Middle 1.38 (1.30 to
1.47) ***

1.40 (1.29 to
1.53) ***

1.40 (1.32 to
1.49) ***

h East, South Central Asia, Sub
ran Africa

1.83 (1.75 to
1.91) ***

1.84 (1.73 to
1.95) ***

1.67 (1.61 to
1.74) ***

Note. 1. Birthweight Adjusted for Sex and Gestational Age. 2.  r = reference. 3. ***p <0.001.

4. Confounding variables included, marital status, maternal age group, parity, BMI, height

group, smoking before or after 20 weeks gestation, gestational age at first visit, type 1

diabetes pre-existing hypertension, gestational diabetes -insulin, pre-eclampsia, HELLP

syndrome, suspected FGR.

Being born SGA was also associated with several maternal characteristics, medical conditions, and
pregnancy complications, see Table 1. For the total study population, lower risks of SGA were associated
with younger age: a risk reduction of 23% at < 20 years (aOR 0.78, 95%CI: 0.72 to 0.85, p < 0.001), and
11% at age 20 to 35 years (aOR 0.91, 95%CI: 0.89 to 0.94, p < .001), compared with women over 35 years
of age. Women birthing their �rst baby were twice as likely (aOR 2.05, 95%CI: 2.01 to 2.10, p <.001) to
birth an SGA child than women birthing subsequent babies. Shorter women (< 25th centile of the study
population) were 2.77 times more likely (95%CI: 2.69 to 2.85, p < .001), and average height women (add
the centile range here to make it clear) 1.63 times more likely (95%CI: 1.59 to 1.68, p < .001), to birth an
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SGA baby than tall women (> 75th centile of the study population). Being underweight doubled a woman’s
odds of birthing an SGA baby (aOR 2.06, 95%CI: 1.96 to 2.17, p < .001) compared to women who were
overweight or obese.

Women not accessing care until after 24 weeks gestational or not at all were 25% more likely to birth an
SGA child than women accessing maternity care before 12 weeks gestation (95%CI: 1.21 to 1.30, p <
.001). The risk of SGA increased in proportion to the severity of hypertensive disorders from 26% more
likely with pre-existing hypertension, 44% more likely with pre-eclampsia, to 68% more likely with HELLP
syndrome (p < .001). Both type 1 diabetes (aOR 2.98, 95%CI: 2.29 to 3.89, p < .001), and gestational
diabetes treated with Insulin (aOR 1.29, 95%CI: 1.22 to 1.36, p < .001), were protective, decreasing the
odds of SGA compared to women without these conditions. Women with suspected fetal growth
restriction were over 10.25 times more likely to birth an SGA child than women not suspected of fetal
growth restriction (95%CI: 9.97 – 10.54, p < .001).

Discussion
The prevalence of SGA in the population of Victorian women who gave birth between 2009 and 2018 was
higher for migrant women than women born in Australia. The highest prevalence of SGA was for migrant
women from the regions South East Asia, South Central Asia, and Sub-Saharan Africa, followed by
migrant women from North Africa, North East Africa, and the Middle East, and was lowest for migrant
women from the America’s, Europe, and Oceania. These �ndings were consistent after adjustment for
potential confounding factors indicating a woman’s position as a migrant was a strong predictor of SGA
in Victoria.

Women in our study population from regions with a higher proportion of low- and middle-income
countries, such as, South East Asia and Sub-Saharan Africa had a higher prevalence of SGA compared to
women from high income regions such as Americas, Europe, or Australia. These �ndings con�rm a
woman’s region of origin is associated with her risk for SGA. A potential explanation for this associated
risk may be a woman’s preconception exposures to conditions that in�uence her reproductive health and
therefore her potential to birth an SGA child. A woman’s context prior to migration in�uences her
wellbeing and sets the scene for her migration journey: growing up in a high-income country allows
access to resources, such as universal education, food security and health care, that may not be available
to all women in low- and middle-income countries.

The level of gender equality, con�ict and stability of her environment in�uences a woman’s reason for
migration: a voluntary migration for employment or education is a very different journey to one that is
forced due to con�ict or natural disaster [55]. In 2018, over 70 million people were escaping persecution
and con�ict, a forced migration leaving them exposed to human rights abuse, trauma, and human
tra�cking [56]. How a woman arrives in a new country determines her access to resources such as health
care, employment, and freedom of movement, via complex visa systems and associated visa privileges or
barriers [57]. Migration becomes a social determinant of SGA via pathways of the migration context [58],
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differential access to social resources during settlement [41, 59] and potential exposures to racially
determined discrimination in a new country [40, 60, 61].

The risk of SGA for migrant women in our study population was not mediated by socioeconomic
advantage, suggesting other factors were stronger predictors of SGA for some women. Previous research
has identi�ed the birthweights of migrant children increase over time to align with the birthweights of
children born to women from the settlement country, irrespective of a woman’s geographical origin or
ancestry [62]. Key factors in achieving this birthweight increase were comprehensive settlement policies
that were responsive to the needs of migrant women [63]. This adjustment in birthweight after
resettlement suggests the birthweight potential of migrant offspring is not �xed according to the woman’s
ancestry, geographical origin, or preconception exposures. Rather, the context of migration, settlement
conditions and the social environment post migration also impact the potential for SGA [63]. Our research
was not designed to measure the in�uence of pre- and post-migration conditions; however, we were able
to identify additional factors to region of origin and socioeconomic status that were associated with SGA.

Consistent with other studies, we found women birthing their �rst child were more likely to birth an SGA
child compared to women birthing subsequent children [17, 20]. We also identi�ed, underweight women
were more likely to birth an SGA child than overweight women [22–24, 26, 64], con�rming the importance
of food security and appropriate gestational weight gain during pregnancy. We also found women of tall
stature were less likely to birth an SGA child, and these tall women were more likely to be SEIFA
advantaged and originate from high income regions such as the Americas, Europe, and Australia.
Maternal height has previously been reported to align with social advantage [15, 65] and short maternal
stature has been identi�ed as an intergenerational response to environmental conditions of malnutrition,
disease, and poverty [66], supporting the theory that premigration exposures may in�uence a woman’s
potential to birth an SGA child.

The health of the mother is recognised to in�uence the health of the child through physiological
adaptions to pregnancy, and complications associated with adaption can undermine health [6, 12]. Our
�nding of women over 35 years being more likely to birth an SGA child contradicted other studies [17],
and may be in�uenced by factors we did not measure, such as the use of assisted reproductive
technology [67] or other maternal health and social conditions [34]. The potential for SGA in the Victorian
population studied was increased for women with hypertensive disorders and the risk increased with the
severity of the disease, which con�rms the importance of improving the health and wellbeing of all
women. Smoking is a modi�able factor that was associated with an increased risk of SGA, however, the
most effective interventions for smoking cessation are still to be identi�ed [68]. Women who accessed
maternity care after 24 weeks gestation or not at all were also more likely to birth an SGA child,
irrespective of their region of origin, indicating the importance of universal access to culturally safe
maternity care for all women [41, 69, 70].

The strength of this study is the large sample size which enabled analyses for the outcome of SGA
across smaller population subgroups. Further, the quality of the VPDC has previously been validated for
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conservative analysis of associations which strengthens the generalisability of the �ndings to the
population of Victoria. Data was predominantly complete on the key variables SGA and maternal region
of origin; therefore, missing data was not a major problem for analysis. The study controlled for a number
of confounding factors identi�ed in previous research, which facilitated examination of independent
associations. Some of the �ndings from our research regarding the in�uence of confounding factors and
their association with SGA were similar to those from previous studies. However, the study also had some
limitations. Cross sectional study designs do not establish causal relationships; although, they do provide
a valuable tool for initial analysis of population health outcomes and associations [71]. Maternal region
of origin is a composite self-reported variable that is useful for initial analyses of migrant women’s health
outcomes. However, the data set used did not permit the identi�cation of which elements of being a
migrant woman, or which countries in each region, contributed to the associated higher risk of SGA.

Including all singleton births across all gestational age groups potentially introduced bias as premature
babies are more likely to be SGA and spontaneous prematurity is also in�uenced by a range of
sociocultural factors. This is also a recognised limitation when using population growth standards [72].
In response, some authors would advocate for the use of a customised growth standard rather than a
population growth standard to negate the confounding effect of prematurity [51]. However, customised
growth standards cannot distinguish between the physiological or pathological characteristics of fetal
growth [73] and thus may mask pathological growth restriction [72]. In addition, customising fetal growth
standards assume a baby may be constitutionally small based on the mother’s geographical origins or
ethnicity. Whilst there may always be babies born healthy and small, the INTERGROWTH-21st studies [16]
have demonstrated improvements in fetal and neonatal wellbeing can be achieved across all population
groups. When a woman’s health and nutrition needs were met in an environment conducive to wellbeing,
only 3.5% of variation in fetal and newborn growth across population groups was due to differences in
ancestry [15].

Understanding why some fetal growth adaptions become pathological and others do not continue to be
an evolving space of research and public endeavour. This study has addressed an important question
regarding SGA that has direct clinical relevance. Understanding the different factors that lead to
population group differences in being born SGA is essential if we are to achieve an equitable and
inclusive future for all women and children. A balanced approach is required to identify effective
preventative strategies that do not contribute to inappropriate intervention in pregnancy for healthy small
babies. To our knowledge this is the �rst study to measure the association between migration and SGA
for the total population of women birthing in Victoria.

Conclusions
In summary, we have identi�ed a woman’s social position as a migrant is an independent factor
associated with birthing an SGA child in Victoria. The increased rate of SGA children born to migrant
Australian women varied according to the woman’s region of origin, suggesting additional factors
associated with migration and settlement contribute to signi�cant differences in the risk associated with
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SGA. These �ndings indicate both short- and long-term commitment to targeted initiatives are essential to
achieve intergenerational improvements in the wellbeing of migrant women and their children. Further
research is required to determine which aspects of the migration and settlement experiences can be
modi�ed to reduce the risk of SGA and therefore avoid the long-term consequences that �ow from this.
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