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ABSTRACT

Aims: Many, varied, antenatal risk factors can adversely impact children’s health, behavior
and cognition. Understanding the antenatal risk factors experienced by women can help
identify which families are most likely to benefit from additional early supports; however,
there is a dearth of published Australian antenatal risk data. This study aimed to determine
the prevalence and co-occurrence of a broad range of risk factors in a community-based
sample of pregnant Australian women.

Methods: Brief risk factor survey (10 items including age, social support, health, smoking,
stress or anxious mood, education, household income, employment) collected from pregnant
women attending the antenatal clinic waiting rooms of ten public maternity hospitals -
selected for their provision of care to areas with fewer socioeconomic resources in the states
of Victoria and Tasmania, between May 2013-August 2014.

Results: 5586 women participated, with an average age of 29.0 years and gestation of 26.9
weeks. The most prevalent antenatal risk factors were poorer global health (38.9%), not
finishing high school (33.5%) and smoking (14.9%); all proportions higher than the general
population. Most women reported at least 1 risk factor (68.6%), with 21.5% reporting e 3.
There was a high degree of co-occurrence between risk factors, especially the three most
prevalent.

Conclusions: This study reveals the considerable and varied risk burden experienced by
Australian women during pregnancy. By understanding where need is greatest, and tailoring
support accordingly, risk factor assessment provides an opportunity to address equity through

health care, ultimately optimizing the future developmental outcomes of all children.
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What is already known on this topic

e A broad range of health, psychosocial and socioeconomic antenatal risk factors can
adversely impact children’s health, behavior and cognition.

e Understanding the antenatal risk factors experienced by women can help identify
which families are most likely to benefit from additional early supports.

e Existing studies have examined the prevalence of individual or a limited number of
antenatal risk factors, but few have examined the co-occurrence of a broad range of
known adverse health, psychosocial and socioeconomic risks, and no Australian

studies have surveyed these at a population level.

What this paper adds

e Using a brief, 10-item risk factor survey collected from >5000 Australian women, this
study confirms the common, complex and diverse range of risk factors experienced by
pregnant women attending antenatal care in Australia.

e There was a high co-occurrence between all items, especially the most prevalent.
Women living in more disadvantaged neighborhoods reported more risk factors.

¢ Risk identification and assessment within Australia’s excellent universal antenatal
care platform would provide the opportunity to make better use of existing resources,

and address equity through health care.
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INTRODUCTION

The links between women’s antenatal risk factors and children’s developmental
trajectories are well-established, with risks broadly categorized into those related to the
intrauterine environment (e.g. exposure to smoking, drugs and alcohol; maternal stress) and
the psychosocial and socioeconomic context of a mother’s life (e.g. maternal age, education,
unemployment, health).'® Antenatal risk factors are not mutually exclusive and have been
shown to impact on multiple domains of infant and child development including health,
behavior and cognition.'”

Importantly, there is a clear social gradient in the distribution of these risk factors.
Families experiencing the greatest social adversity report a higher number of, and more
severe, risk factors, and their children have the poorest outcomes."* Given that many risk
factors associated with adversity are potentially modifiable, it may be possible to improve
outcomes for both women and children, and reduce or prevent the social gradient, by
identifying women at risk during pregnancy and providing them with sufficient and effective
supports and resources.

Existing studies have examined the prevalence of individual or a limited number of
antenatal risk factors,”””"'° but few have examined the co-occurrence of a broad range of
known adverse health, psychosocial and socioeconomic risks, and no Australian studies have
surveyed these at a population level. The closest comparable data available are from the
Growing Up in New Zealand (NZ) longitudinal Study (n=6000),” which described the
prevalence and co-occurrence of 12 antenatal risk factors such as teenage pregnancy, single
parenthood, not finishing high school, smoking and financial stress. The study found a high
prevalence of risk factors — ranging from 5% for teenage pregnancy to 28% living in areas in
the lowest socioeconomic quintile (greatest disadvantage) — and a high level of co-
occurrence. The morbidity load was considerable: two-thirds of women reported at least 1
risk factor and one-fifth reported 3 or more.’

The high prevalence of adverse risk factors reported in previous research®’">
suggests that antenatal health care platforms in Australia are well-placed to identify and
address the factors that are most amenable to influence. However, the focus in Australian
maternity hospitals or units tends to be on intrauterine risk factors, with far more variability
in the approach to understanding and addressing the psychosocial and socioeconomic needs

of women.'® In the absence of these data, it is difficult to determine how best to influence
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potential policy and practice changes, or even if the prevalence of risk factors justifies any
changes to current approaches.

In an earlier pilot study (n=186), we demonstrated that a brief, study-designed, 10-
item self-report survey assessing a broad range of health, psychosocial and socioeconomic
risk factors is acceptable to pregnant women and feasible to collect in the waiting rooms of
public antenatal clinics.'” This brief risk factor survey (hereafter referred to as BRF survey)
provided a method for assessing risk factor data at the population level. It was subsequently
collected from a large, prospective, population-based cohort of pregnant Australian women in
the context of recruiting for a randomized controlled trial (RCT) of sustained nurse home
visiting (SNHV, ISRCTN89962120). Using the BRF survey data, we aimed to investigate
the prevalence; frequency and co-occurrence between risk factors. We hypothesized that (1)
the prevalence of adverse antenatal risk factors would be high; (2) a higher count of risk
factors would be associated with greater area level disadvantage; and (3) there would be a
high degree of co-occurrence between risk factors, with the variability in observed risk being

substantively explained by one or more common underlying factors.

METHODS

Survey design, participants and setting: This study-designed, cross-sectional BRF
survey (see Measures, below) was nested within the “right@home” RCT. The RCT aims to
test whether a SNHV program can improve the learning and development of children by
school-entry, when delivered to families via the universal child and family health service
which is available to all Australian families.'® The BRF survey was used to identify pregnant
women who were eligible to participate in the RCT.

Most pregnant Australian women obtain free or heavily subsidized antenatal clinical
care at large, public, maternity hospitals.'® Participants were pregnant women attending
antenatal clinics at ten public maternity hospitals between May 2013 and August 2014. The
ten hospitals were in metropolitan and regional areas of Victoria and Tasmania and selected
for factors including their known provision of care to women living in areas with fewer
socioeconomic resources and high birth rates (relative to other hospitals). Women were
excluded if they had insufficient comprehension to consent (e.g. due to non-English speaking
background (NESB) or intellectual disability). When clinics were too busy to survey all the

women, they were screened for RCT exclusion criteria before completing the survey; these
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additional exclusion criteria included >36 weeks gestation, an expected date of delivery after
30 September 2014, or living outside the councils/regions involved in the RCT.

Procedure: Trained interviewers approached all women in the waiting rooms of the
antenatal clinics and invited them to complete the BRF survey. Women were missed if they
left the waiting rooms (e.g. to start or leave their appointment) before completing the survey.
Women usually completed the survey alone but to accommodate low literacy, researchers
offered to go through the survey with each woman if they preferred. Researchers checked all
BREF surveys for completeness before manually entering the data into a customized,
password-protected, online database.

Measures: We designed the cross-sectional BRF survey based on the existing
antenatal and home visiting literature demonstrating associations between women’s
experience of adversity during pregnancy and children’s later developmental outcomes.****!
The self-report survey asked about a broad range of 10 known adverse risk factors (Table 1)
in a way that was feasible for collection in public waiting rooms and acceptable to women.
While the survey design attempted to capture the most important antenatal risks predictive of
poorer child development outcomes, some were not included in the survey (e.g. antenatal
substance use, family violence), which are profound risk factors for poorer child development
but were too sensitive to ask in the waiting rooms.**~*° However, our earlier pilot study
examined the associations between the BRF survey and the more sensitive antenatal risk data
collected by midwives in the standard clinical appointments. The BRF survey identified
counts of 1 adverse risk factor for 28% of the women surveyed in the pilot, 2 for 17%, and 3
or more for 22%. By linking these data, we demonstrated that using a classification of 1 or
more, 2 or more or 3 or more risk factors identified 92%, 61% and 44%, respectively, of
women who reported other more sensitive risk factors (e.g. alcohol and drug use, domestic
violence) in the standard clinical appointment setting.17 The BRF also recorded women’s
postcodes, which were linked with the Socio-Economic Indexes for Areas (SEIFA) Index of
Relative Disadvantage, and Australian Standard Geographical Classification for Remoteness
Area (ASGC-RA) (Table 1).

Samples size and analyses: The sample size was unrestricted with surveys collected
until the necessary sample size for the RCT (N=714) was reached and recruitment ended.
Participant characteristics and the prevalence of BRF survey items were described by

tabulating proportions (categorical data) and means and standard deviations (continuous
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data), and calculating a count of the adverse BRF survey items (possible range 0-10) (Aim 1).
Associations between SEIFA quintiles and count of adverse BRF survey items was
investigated using the chi-squared test (Aim 2). Analysis for Aim 3 involved calculating
Pearson Chi” correlations between each pair of risk factors and conducting an exploratory
factor analysis including all of the 10 risk factors. Although there were some missing data
(range 0-10% across all items), we did not conduct multiple imputation due to the lack of
repeated measures to inform the imputation model and concern regarding non-random
reasons for missing data. Data were analyzed using Stata 13.0 (StataCorp, College Station,
TX).

Ethical approval: This study was approved by the Human Research Ethics
Committees of: The Royal Children’s Hospital (HREC 32296); Peninsula Health
(HREC/13/PH/14); Ballarat Health Services (HREC/13/BHSSJOG/9); Southern Health
(HREC 13084X); Northern Health (HREC P03/13) in Victoria, Australia; and The University
of Tasmania (HREC H0013113), Tasmania, Australia.

RESULTS

Participant characteristics: Figure 1 shows the participant flow. Of 9511 pregnant
women approached, 667 were ineligible because they had insufficient English to participate
or comprehend the study invitation. A further 1867 were not invited to complete the survey
because they were not eligible for the RCT. Of the remaining 6977 eligible women, 5586
(80.1%) completed the BRF survey, 923 (13.2%) declined and 468 (6.7%) left the waiting
room before completing it.

Participating women had an average age of 29.0 years and average gestation of 26.9
weeks (Table 2). As the gestation criterion was sometimes clarified after enrolment in the
RCT, 670 women completed the survey with gestation greater than 36 weeks and were
included in the analyses. The socioeconomic profile of the cohort reflected the recruitment
from hospitals serving women experiencing higher social adversity, with 28.1% from SEIFA
quintile 1 (greatest disadvantage) compared with 20% nationally, and 78.3% from SEIFA
quintiles 1-3, compared with 60% nationally. Most women lived in major cities (48.0%) or
inner regional (40.6%) areas according to ASGC Remoteness Area classification.

Prevalence and count of brief risk factor survey items: The prevalence of adverse

risk factors in the population was high (Table 2). The most prevalent risks were poorer global
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health (38.9%) and low education (33.3%), while the least prevalent were lack of support in
pregnancy (3.8%) and not living with another adult (6.2%). Over half of the women (57.5%)
experienced 1 to 3 risk factors, while 11.0% reported 4 to 8 (Table 3).

Social gradient of brief risk factor survey item count (Table 4): Women living in
quintile 1 (greatest disadvantage) had higher rates of 4 or more adverse risk factors (17.6%)
compared to those living in quintile 5 (least disadvantage) (5.3%). Less than a quarter
(23.8%) of women in quintile 1 reported a BRF count of zero, compared to 43.3% in quintile
5. A substantial proportion of women living in the third SEIFA quintile (average
socioeconomic status) experienced multiple adverse risk factors, with 37.0% reporting 2 or
more.

Co-occurrence of adverse risk factors (Table 5): There was a high co-occurrence
between most adverse risk factors, although substantial variation in these frequencies. Poorer
global health was reported by 71.0% of women with chronic illness, 63.4% of women
experiencing significant stress and 60.5% not living with another adult. Low education was
experienced by 67.0% of women who reported currently smoking, 63.7% with young
pregnancy, 62.4% with no household income and 60.8% not living with another adult. Of the
347 women not living with another adult, 70.9% had no income.

Conducting an exploratory factor analysis including all of the adverse risk factors
identified a single underlying factor which substantively explained the variability in the
observed risk (Eigenvalue 1.37). Examination of this factor found positive contributions of all
of the observed risks; most prominently: no-one in the household with a paid income (Factor
loading 0.62), not living with another adult (0.52), smoking (0.44) and not finishing high
school (0.41). No other underlying factors substantively explained variability in the observed

risk factors (Eigenvalues 0.35 or less).

DISCUSSION

This study confirms the common, complex and diverse range of health, psychosocial
and socioeconomic risk factors experienced by pregnant women attending antenatal care in
Australia. The most prevalent adverse risk factors were poorer global health, not finishing
high school, and smoking. There was a high co-occurrence between all items, especially the
most prevalent. 68.6% of women in the current study reported at least 1 and 21.5% reported

e 3 adverse risk factors. The BRF survey item count was socioeconomically-distributed, with
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women living in more disadvantaged neighborhoods reporting a higher BRF survey count.
Factor analysis identified a single underlying construct that represented a combination of all
the adverse risks; most predominantly: having no-one in the household with a paid income,
not living with another adult, smoking, and not finishing high school.

It may be that the high prevalence of poorer self-rated health is related to the
pregnancy itself, given the association with physical ailments such as morning sickness, heart
burn, constipation, fatigue and back pain.>’ We did not attempt to differentiate the acute
changes associated with pregnancy with pre-existing conditions because this would likely
need in-depth questions which would have been beyond the scope of the BRF survey. The
relatively high prevalence of risk factors such as low education and the co-occurrence with
other health risks such as smoking, suggests that reducing these risks could have immediate
and longer-term positive consequences for women and their children. The high rates of co-
occurrence likely reflects inter-related causal pathways. Of note are associations between low
maternal education and smoking, young maternal age and the absence of another adult living
in the household. Studies like Growing Up in NZ, > the UK Millennium Cohort Study* and a
Canadian study by Santos et al® demonstrated similar co-occurrences between maternal
education, smoking, maternal age <20 years and single relationship status.

The current study has several strengths as the first, large, prospective, population-
based survey of risk factors in pregnant Australian women. The high response rate supports
the results of the initial pilot study,'” suggesting that the survey is acceptable to women and
feasible for use in the health care settings including those servicing areas of greater social
adversity. It also provides a simple means for reaching a cohort that is frequently under-
represented in population-based, health services research.

There are a number of limitations. The cross-sectional design limits the interpretation
of results to associations only, without being able to comment on the possible direction of
relationships between risk factors. The generalizability of findings may also be limited. Data
were collected from antenatal hospitals, and from clinics operating in areas known for their
greater social adversity. While 72% of Australian women give birth in public hospitals, these
findings may not represent the risk profiles of those giving birth in private hospitals or living
in areas experiencing less adversity.** Finally, with no data to compare the 13.2% of women
who declined participation with the responding participants, there may be unmeasured

selection bias. Women with the most complex needs and lives are often those most likely to
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be missed in community-based research, or present very late or not at all to antenatal care,
thus the number and severity of risk factors may be higher for non-participating women. As
such, the findings may underestimate the true prevalence and co-occurrence of risk factors at
the population-level.

The high prevalence of adverse antenatal risk factors suggests there is an opportunity
and imperative to more purposefully collect this information. Ensuring that social supports
are in place to help reduce the negative effects of risk factors seems an important aspect of
high quality antenatal care. Stimulating the antenatal health care system to consider a more
systematic and consistent response to this risk morbidity load could have a substantial impact

on a woman'’s pregnancy and the future health and development of her child.

CONCLUSION

Adverse antenatal risk factors for child development are prevalent, socioeconomically
distributed and co-occur in pregnant Australian women. Many are modifiable and therefore
amenable to early intervention strategies and support. While Australia’s excellent universal
antenatal care platform already conducts a number of risk factor assessments, our findings
suggest that assessing a broader range of risk factors in a consistent manner across Australian
antenatal clinics could help clinicians better understand women’s psychosocial context and
risk for their children. By understanding where need is greatest, and tailoring support
accordingly, risk factor assessment provides an opportunity to address equity through health

care, ultimately optimizing the future developmental outcomes of all children.
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Table 1: Description of brief risk factor survey items

Survey Items

Maternal demographics

Postcode For each participant, we assigned data by postcode from the Socio-Economic Indexes for Areas (SEIFA) Index
of Relative Disadvantage, a national area level index derived from census data for all individuals living in a
postcode, with higher scores indicating greater advantage.and quintiles ranging from 1 (least advantaged) to 5
(most advantaged).22
Postcode data were also merged with the Australian Standard Geographical Classification - Remoteness Area
(ASGC-RA). ASGC-RA is a geographic classification system that was developed in 2001 by the Australian
Bureau of Statistics (ABS), as a statistical geography structure which allows quantitative comparisons between
'city' and 'country' Australia. The classification system is made up of Remoteness Areas categories: Major cities,

Inner regional, Outer regional, Remote and Very remote.”

Gestation In weeks
First child “yes” versus “no”; if no, date first child was born
Risk factors

This article is protected by copyright. All rights reserved.
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Table 1: Description of brief risk factor survey items

Survey Items

Young pregnancy

Living with another

adult
Support in pregnancy

Global health

Smoking

Chronic illness

Stress or anxious mood

Education

Calculated from year of birth and dichotomised into <23 years versus e23 years >*

“yes” versus “no”

For example, financial, emotional or practical, (“yes”/“no”

29 ¢

Single 5-point item (“poor”, “fair”, “good”, “very good”, “excellent”) from the self-reported Short Form-6

(SF6) %, dichotomised into “poorer” (poor/fair/good) versus “very good/excellent” global health
“yes” versus “no”
Health problem or disability that limits daily activities (“yes”/“no”), drawn from the UK Census 2001 Census >’

Matthey two item Generic Mood Question, which has shown good correlation with longer, validated anxiety
measures including the Edinburgh Postnatal Depression Scale (EPDS) and the Hospital Anxiety Depression

Scale 2

Highest level of school completed, dichotomised into “<Year 12” versus “completed Year 12” reflecting

completion of secondary level education in Australia
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Table 1: Description of brief risk factor survey items

Survey Items

Income Person in the household currently has paid work/earns an income ("yes"/"no"

Ever worked Participant has ever had a job before (“yes”/’no”

This article is protected by copyright. All rights reserved.
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Table 2: Participant demographics and prevalence of risk factors t

Participant characteristics n (%) /

Mean (SD) [range]

Demographics
Maternal age in years, mean (SD), range 29.0 (5.6), [14 — 49]
Gestation, weeks, mean (SD), range 26.9 (8.1),[3 - 43]
Primiparous, n (%) 2368 (42.4)

State, n (%)
Victoria 4506 (80.7)
Tasmania 1080 (19.3)

SEIFA Quintile, n (%)

1 (greatest disadvantage) 1563 (28.1)
2 616 (11.1)
3 2171 (39.1)
4 890 (16.0)
5 (least disadvantage) 319 (5.7)

ASGC Remoteness Area, n (%)

Major Cities 2668 (48.0)
Inner Regional 2256 (40.6)
Outer Regional 630 (11.3)
Remote 6(0.1)
Very Remote 1(0.02)

This article is protected by copyright. All rights reserved.
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Participant characteristics n (%) /

Mean (SD) [range]

Adverse risk factors according to the BRF survey, n (%)

Young maternal age (<23 years) 735 (13.2)
Not living with another adult 347 (6.2)
No support 213 (3.8)
Poorer global health 2174 (38.9)
Smoking 834 (14.9)
Chronic illness 451 (8.1)
Stress or anxious mood 637 (11.4)
Education <Year 12 1859 (33.3)
No household income 656 (11.7)
Never had a job 385 (6.9)

1 N ranged from 5511-5586 due to missing data

SEIFA: Socio-Economic Indexes for Areas (SEIFA) Index of Relative Disadvantage
ASGC: Australian Standard Geographical Classification

BREF survey: Brief risk factor survey

This article is protected by copyright. All rights reserved.
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Table 3: Prevalence of brief risk factor survey count

BRF survey Frequency Percentage

count ™) (%)
0 1,753 31.4
1 1,659 29.7
2 975 17.5
3 580 10.4
4 320 5.7
5 169 3.0
6 97 1.7
7 29 0.5
8 4 0.1

TOTAL 5,586

BREF survey: Brief risk factor survey
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Table 4: Brief risk factor survey count according to Socio-Economic Indexes for Areas Index of
Relative Disadvantage

SEIFA Quintile N BRF Survey Count (%)
0 1 2 3 4+
1 (most disadvantaged) 1563 23.8 25.3 20.3  13.1 17.6
2 615 26.1 37.3 187 9.1 8.8
3 2171 33.8 29.2 16.6 102 10.2
4 890 38.2 334 146 83 5.5
5 (least disadvantaged) 319 433 29.2 151 7.2 53

SEIFA: Socio-Economic Indexes for Areas Index of Relative Disadvantage
BREF survey: Brief risk factor survey
Chi’=223.28, p<0.001
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Table 5: Co-occurrence of adverse risk factors in pregnancy

Co-occurrence (%) 1: 2: 3: 4: 5: 6: 7: 8: 9: 10:
p-value n=735 n=347 n=213 n=2174 n=834 n=451 n=637 n=1859  n=656 n=385
1: Young age (<23 years) - 14.1 14.6 16.2%%* 23 o*** 16.0 16.5%%  252%** 23 Swkx 33 (wk*
2: Not living with another adult 6.7 - 31.0%%% g ksk 9 #EE [ 3k JLL%FR [ 14wk 37 SRk ] TR
3: No support 4.2 19.0%** - 5.3k 5.6%%* 5.8% 8.2%H* 4.8%* 11.6%%* 77 5%%*
4: Poorer global health 47.8%%% - 60.5%*k* 54 (%F** - S54.4%x%k JLOFEE 63.4%HK A5 oFH* 59 kAE 55 Ak
5: Smoking 26.8%*F* 46, 1%*F* 22 1**  2(.9%** - 27.7%%F% 0 20.9%Fx 30, 1**F*x 41.0%F* 22 ]***
6: Chronic illness 9.8 14.7%%* 12.2% 14.7%%%  15.0%** - 18.5%**  [1.0%**  ]9.8*** ]33 FHH*
7: Stress or anxious mood 14.3%%  2]1.3%%x 24 4%*x  [R.6**F*  16.0%*F*  26.2%** - 12.3 19 4% 14.0
8: Education <Year 12 63.7*%**  60.8%**  4]1.8*%*  39(0%**  7.0%F* 45 5%** 36.0 - 62.4%** 5] Ak
9: No household income 21.0%%*  70.9%** 35 7xEkx ]7.Q%Ekx 3D Bkx RQEEE 19.9%*kEF 2D (QFkE - 34 3%
10: Never had a job 17.3%%%  [3.0%#%*  [3.6%*%* 9 8¥*k*  [Q.2%*k*  ]].3%** 8.5 10.7%%%  20.1%** -

1: Young age (<23 years); 2: Not living with another adult; 3: No support during pregnancy; 4: Poorer global health (Poor/Fair/Good); 5: Current
Smoking; 6: Long term illness or disability; 7: Stress or anxious mood; 8: Education < Year 12; 9: No household income; 10: Never had a job
before.

22
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Please note: percentages are calculated by taking the risk factors listed at the LEFT as the numerator and the TOP as the denominator (e.g. Of
735 women <23 years old, 49 were not living with another adult (6.7%), of 347 women not living with an adult, 49 were <23 years old (14.1%)).
Significant Pearson Chi” correlation between items at *p<0.05, **p<0.01, ***, p<0.001
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Figure 1. Participant flow of brief risk factor (BRF) survey
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