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Abstract
Background: Home visiting programs comprising intensive and sustained visits by professionals (usually nurses) over
the first two years of life show promise in promoting child health and family functioning, and ameliorating disadvantage.
Australian evidence of the effectiveness of sustained nurse home visiting in early childhood is limited. This paper describes
the method and cohort characteristics of the first Australian study of sustained home visiting commencing antenatally
and continuing to child-age two years for at-risk mothers in a disadvantaged community (the Miller Early Childhood
Sustained Home-visiting trial).
Methods and design: Mothers reporting risks for poorer parenting outcomes residing in an area of socioeconomic
disadvantage were recruited between February 2003 and March 2005. Mothers randomised to the intervention group
received a standardised program of nurse home visiting. Interviews and observations covering child, maternal, family and
environmental issues were undertaken with mothers antenatally and at 1, 12 and 24 months postpartum. Standardised
tests of child development and maternal-child interaction were undertaken at 18 and 30 months postpartum. Information
from hospital and community heath records was also obtained.
Discussion: A total of 338 women were identified and invited to participate, and 208 were recruited to the study. Rates
of active follow-up were 86% at 12 months, 74% at 24 months and 63% at 30 months postpartum. Participation in
particular data points ranged from 66% at 1 month to 51% at 24 months postpartum. Rates of active follow-up and data
point participation were not significantly different for the intervention or comparison group at any data point. Mothers
who presented for antenatal care prior to 20 weeks pregnant, those with household income from full-time employment
and those who reported being abused themselves as a child were more likely to be retained in the study. The Miller Early
Childhood Sustained Home-visiting trial will provide Australian evidence of the effectiveness of sustained nurse home
visiting for children at risk of poorer health and developmental outcomes.
Trial registration: ACTRN12608000473369
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Background
Health is not equally distributed in our community. Children born in areas of disadvantage do not have the same
opportunity for good health as those living in more
advantaged areas [1,2]. In Australia and internationally
there is increased interest in developing interventions that
will reduce health inequalities and recognition that early
childhood interventions offer the greatest potential for
long term change [3].
Home visiting programs comprising intensive and sustained visits by professionals (usually nurses) over the
first two years of life show promise in promoting child
health and family functioning, and ameliorating disadvantage ('sustained nurse home visiting' or SNHV). When
supported by SNHV, trials (predominantly overseas) have
shown that families with risk factors for adverse child outcomes have higher immunisation rates [4], significantly
improved quality of the home environment [5], parentchild interaction [6], child development [7], family functioning [4]; and reductions in the numbers of subsequent
pregnancies [8,9], use of welfare [8], child abuse and
neglect, and criminal behaviour [9].
There have been only two published Australian trials of
SNHV [10,11]. Both trials commenced intervention postnatally and visited for up to six months. Systematic
reviews have shown, however, that SNHV interventions
that commence antenatally and visit for longer periods
have greater success [5,12]. The effectiveness of a program
of SNHV commencing antenatally and longer-term (2
years) intervention for at-risk mothers in the Australian
context is, thus, unknown.
This trial aimed to determine the impact of a comprehensive SNHV program initiated antenatally for at-risk mothers who reside in a community characterised by profound
socioeconomic disadvantage on outcomes including
household environment and health, development and
well-being of the family, mother and child. The trial was
conducted in an area of disadvantage in South Western
Sydney (SWS). Using the Australian Bureau of Statistics
Standardised Index of Relative Disadvantage (now known
as the Index of Relative Socio-economic Disadvantage)
[13], this area (Postcode 2168) is in the lowest decile in
Australia.
Australian governments (federal and state) are committed
to a national agenda for early childhood, with a strong
focus on development and use of Australian-relevant evidence, an outcomes focus, a focus on vulnerable communities, families and children, and strengths-based
approaches. The Commonwealth has noted that 'much of
the existing evidence base has been developed overseas,
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with limited Australian data on what works here' [14]. The
Miller Early Childhood Sustained Home-visiting
(MECSH) trial is a critical step in the development of an
Australian evidence base and best practice models for
SNHV; a key strategy for the delivery of services to promote the health and development of young Australians.

Methods and design
The overarching hypothesis of the trial was that children
born to at-risk mothers receiving SNHV will have significantly better environmental, child, maternal and family
outcomes than those receiving usual care.
Study Design
A randomised controlled trial design was undertaken. Eligible mothers were those living in the 2168 postcode area
of Sydney, New South Wales (NSW) and identified as atrisk through the responses given by the expectant mother
at the standardised psychosocial assessment [15] conducted by antenatal clinic midwives for all mothers booking into a large teaching hospital in South Western Sydney
for confinement. Women were classified as at-risk when
seen in the hospital antenatal clinic if they had any one of
a number of factors present that have been shown to be
risk factors for poorer coping as a parent [15]. These were:

1) A positive response to any of 12 psychosocial questions
routinely asked in the antenatal clinic. These questions
assess expected lack of practical and emotional support,
stressors in the past 12 months, personality, mental
health, history of abuse in the mother's childhood, and
family violence (see Matthey et al. [15], for details of these
questions and responses deemed to indicate 'at-risk' status). In addition, the presence of any one of the following
also meant the woman was classified as 'at-risk': maternal
age under 19 years, late antenatal care after 20 weeks gestation, and current substance misuse.
2) Current probable distress. This was assessed using the
Edinburgh Depression Scale (EDS) [16]. An EDS score of
10 or more may approximate the subgroups labelled in
other trials as 'psychologically vulnerable' or 'low psychological resources' [17]. This score was used by the hospital's antenatal clinic to be inclusive of all women with
probable distress and is lower than the validated antenatal
score of 13 or more (for minor depression) or 15 or more
(for major depression) [15,18,19]. There is an increasing
body of evidence from both animal and human studies
that psychosocial distress in pregnancy has significant
impacts on developmental and behavioural outcomes for
children [20], and health in later life [21].
Mothers who required the use of an interpreter or who did
not have a phone were ineligible to participate.
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Recruitment
Promotional material was made available through the
administration services at the time of booking into the
hospital for confinement and posters were displayed in
the hospital antenatal clinic waiting room. Eligible participants were identified by the Senior Research Officer
(SRO) who was provided daily with the records of all new
bookings. Details of eligible women were entered onto a
database, and were crosschecked with antenatal clinic staff
at a weekly meeting to ensure that processes of recruitment to the trial did not adversely affect clinical referral
processes for at-risk women. Once cleared for contact
regarding the trial, the Research Assistant (RA) made the
initial approach by telephone to potential participants,
provided brief information and sought permission to visit
the pregnant woman at home. Informed consent was not
sought at this point.

The RA subsequently visited women who had given verbal
permission in their homes, provided detailed information
about the study, including the advice that they may or
may not receive a home visiting intervention, and
obtained the women's informed written consent. Once
consent was obtained, the RA administered the antenatal
baseline questionnaire. After baseline measures were
completed, women were given a sealed envelope that contained information advising them of their group assignment. Once consent forms and baseline data were
returned to the SRO, the intervention team was advised of
the names and contact details of consenting women randomised to receive the MECSH intervention. Consenting
mothers allocated to the comparison group and those
who did not consent to participate were reassured that
they would receive usual care.
One month after the children were born, and at 6, 12, 18,
and 24 months postpartum, all participants were re-contacted by the RA. At each point verbal consent was
obtained to visit the mother at home, to administer questionnaires and conduct observations. Records were kept of
acceptance and attrition rates to allow later 'intention to
treat' analyses.
Data collection
Processes, impacts and outcomes were measured identically in both groups. The measures were consistent with
the state-wide Families NSW (previously Families First)
Outcomes Evaluation Framework [22]. Wherever possible, instruments had demonstrated validity and reliability
and were chosen from those used in previous studies of
home visiting or the NSW Health Child Health Survey
[23]. Basic demographic data such as maternal age, country of birth, marital status, and parity were collected from
the routine standardised hospital and community health
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data collections. The risk factors used to identify eligibility
for the trial were recorded from the hospital obstetric
database. These data were used to describe the sample.
The number of home visits, early childhood health clinic
visits and telephone consultations with early childhood
nursing services, and the use of medical, other health,
parental support and child care services was recorded
from the routine community child health data collection
and parental report. At each contact the occurrence of any
of the following events was noted: maternal death, child
death, child placement in out-of-home care. Impact and
outcome measures are detailed in Figure 1.
Study measures were obtained by interviewer administered questionnaire antenatally and at 1, 12, and 24
months postpartum. In addition, women were telephoned at 6 months postpartum to maintain contact and
encourage study retention. Antenatal, 12 month and 24
month questionnaires were administered by face-to-face
interview and included observation measures. Interviewer
administration was chosen due to low literacy rates within
the study population. At approximately 18 and 30
months standardised developmental assessments and
observation of parent-child interaction were conducted
and videotaped either at the hospital, community health
facility or the family home. All questionnaires and standardised testing were administered in English.
With consent, hospital clinical and community service use
data were obtained for the mother and her child from the
hospital inpatient and outpatient records and community
health records for the period from birth up to 24 months
postpartum. These data are available for the whole sample
and is not dependent on participant retention.
Data accuracy
Interviewers were trained in the sensitive and standard
administration of the measures. Trained registered child
psychologists conducted the standardised testing. The
research team met regularly to review interview techniques and ensure consistency of administration. One in
ten standardised tests was reviewed by an independent
psychologist. All data were checked to ensure accuracy
and consistency of data entry.
Data entry and security
All data were entered into electronic databases developed
by the SRO and RA. Each participant was given a record
number. All data were entered using record number identification only and are stored in password protected files
under the responsibility of the SRO in accordance with the
requirements of the National Health and Medical Research
Council and the Privacy Act 1988. Identification information is stored in a separate password protected file.
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Measurements
Figure
1
Measurements.
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Sample size
Funding allowed three nurses to be employed to deliver
the intervention, each with a maximum caseload of 25
mothers (in accordance with NSW Department of Health
guidelines). Hence, 75 families could be receiving intervention at any one time. Previous randomised controlled
trials reported in the literature have had a median number
of subjects of 65 per group (range 9–347). A sample size
of 75 subjects per group has power of 0.80 at the 95%
level to detect effect sizes of 0.5 or larger for the HOME
Inventory, Bayley Scale of Mental Development and
maternal health (SF-12), and detect differences of less
than 22% in the rates of immunisation, child injury and
breast-feeding. In systematic reviews of home visiting conducted by Elkan [12] and MacLeod [5] effects of at least
these sizes were found in the HOME Inventory; a metaanalysis of trials using the Bayley Scales of Mental and
Motor Development showed an overall effect size of 0.17,
however, effect sizes were larger (up to 0.5 for mental
development and 0.4 for motor development) in studies
that assessed development at 12 months or later; the
pooled odds ratio for immunisation and breastfeeding at
3 months were 1.40 and 1.34 respectively; the pooled
odds ratio for reduction in child injury in studies aimed at
improving a range of child and maternal health outcomes
was 0.76; significant change in depression and stress
scores were reported in studies using EDS and the Parenting Stress Index. Trials with fewer than 50 subjects have
shown significant intervention effects in the quality of the
home environment measured using the HOME inventory,
child mental development measured using the Bayley
Scale of Infant Mental Development, immunisation rates,
possible maternal depression measured using the EDS,
parenting stress measured using the Abidin Parenting
Stress Index, and transition to solids [12]. Recruitment
took place over the period February 2003 to March 2005.
This allowed a planned recruitment of 90 subjects per
group whilst maintaining the maximum intervention
caseload of 75, to allow for a proposed 15% loss to follow-up.
Randomisation
A permuted block design was used to randomly allocate
mothers to the intervention or comparison group. Blocks
were based on the weekly intake of eligible clients at the
antenatal clinic and varied in size from zero to six. Within
each weekly block, a random selection of cases to receive
intervention was made using SPSS. An allocation ratio of
1:1 was primarily used, however, this was varied to 3:2
from November 2004 in order to maintain the intervention caseload of 75 families. Randomisation was conducted by the SRO. Allocation was concealed from all
nurses and other research staff until after mothers consented to participate in the study and baseline data had
been collected by the RA blinded to the allocation.

http://www.biomedcentral.com/1471-2458/8/424

Blinding
In this trial, blinding of participants and intervention
nurses was not possible. Outcome data was collected by a
RA who was initially blinded to group allocation, however, commonly participants would reveal their group
allocation during the data collection process. Standardised testing was undertaken by child psychologists who
were blinded to group allocation.
Statistical analyses
All data analysis will be carried out according to a preestablished analysis plan. The primary analysis will be
intention-to-treat. Two sided significance tests will be
used. Power calculations will be conducted on all parametric analyses. Only findings with power > 80%, CI =
95% and ά < 0.05 will be determined to be statistically significant. Differences between the intervention and comparison groups in the proportion of mothers using
nursing, medical, other health, parental support and child
care services will be analysed using contingency tables.
Descriptive analyses will be undertaken of critical events
such as death or child removal as the incidence of these
events is low in the Australian population. Impact and
outcome data collected at multiple time points will allow
imputation of missing data for participants who did not
complete every data point using appropriate techniques
[24,25]. Child development and parent-child interaction
measures, and quality of the home environment (HOME
inventory) will be analysed cross-sectionally at each collection point. All other impact and outcomes measures
will be analysed cross-sectionally at 1, 12 and 24 months,
to estimate the prevalence of each impact and outcome,
their association with demographic and risk factors, and
differences between the intervention and comparison
groups using contingency tables for non-parametric data
and t-tests for parametric data. Longitudinal analyses will
then be undertaken to compare differences in outcomes
over time between the intervention and comparison
groups using Repeated Measures ANOVA for parametric
data and Friedmans two-way ANOVA for non-parametric
data.

A priori subgroup analyses will be conducted using General Linear Modelling to assess differences between the
intervention and comparison groups in impact and outcomes for: first-time mothers compared with mothers
with two or more children; Australian born mothers compared with mothers born overseas; mothers with only one
risk factor compared with mothers with multiple risks at
the time of recruitment antenatally; and mothers with
lower psychosocial resources due to probable distress at
the time of recruitment (EDS score of 10 or more) compared with mothers with higher psychosocial resources
for parenting (EDS score of 9 or less).

Page 5 of 12
(page number not for citation purposes)

BMC Public Health 2008, 8:424

Ethics
The trial received approval from both Sydney South West
Area Health Service (Western Zone) and University of
NSW Human Ethics Committees. Particular consideration
was given to participant burden and issues of conducting
research with vulnerable families.
Intervention
An ecological theoretical framework guided the intervention, recognising that the health, development and wellbeing of children is the product of complex interacting
factors at the individual, family and community level
[26]. Interventions to achieve the outcome of healthier
children need to also address the health of parents (particularly mothers), family and social functioning, and the
environment. The intervention was also guided by a
strengths-based approach and the 'Parent Adviser' model
of establishment of respectful parent-nurse partnerships,
which is based in personal construct theory, and theories
of helper characteristics and helping processes [6,27].

The intervention group received visits during pregnancy
and the first 2 years post birth primarily by the same
MECSH program nurse. The MECSH nurses were child
and family health nurses. These nurses were based in the
local community primary health care service and they
received additional training in the MECSH program
model. The nurses were also supported by the provision of
individual clinical supervision and team supervision by
external providers on a monthly basis. The intervention
was supported by a second tier of service providers including a social worker specifically employed for the project, a
perinatal psychiatrist, allied health staff and workers from
the local Department of Housing and Department of
Community Services who facilitated early intervention for
the child and family through providing information for
the nurses and timely access to early childhood, health
and community services.
The intervention group received the following:
a) Antenatal care through public midwifery or private
medical services.
b) Antenatal and postnatal visiting by the MECSH nurse
in accordance with the NSW Health Home Visiting Practice Guidelines: antenatal home visits at least second
weekly and postnatal visits within one week of birth, and
then at least weekly until 6 weeks; second weekly till 12
weeks; monthly to 6 months; bi-monthly until 2 years.
Frequency of visiting was determined by the needs of the
family.
The content of each home visit was individually tailored
to the mother's needs, skills, strengths and capacity.
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Guided by a strengths-based approach, the nurse supported and enabled the mother and the family to enhance
their coping skills, problem solving skills and ability to
mobilise resources; foster positive parenting skills; support the family to establish supportive relationships in
their community; mentor maternal-infant bonding and
attachment; and provide primary health care and health
education, including but not limited to immunisation,
Sudden Infant Death Syndrome (SIDS) risk reduction,
infant nutrition and child safety. A description of the competencies and activities of the nurses has been published
elsewhere [28,29].
c) Postnatal Learning to Communicate program [30] consisting of 12 monthly sessions commencing when the
baby was one month old and finishing when the baby was
12 months old, which includes information and activities
for parents to encourage child development. Sessions
were delivered individually during the home visits. The
effectiveness of the Learning to Communicate program
has been demonstrated in a controlled trial, and is a published clinical resource utilised by clinicians throughout
Australasia [30].
d) Facilitated early intervention through timely access to
early childhood, health and community services.
e) Group activities and community links including
parenting group and walking group specifically for intervention families, and linking into community activities in
the 2168 postcode area.
The comparison group received usual care for families in
the 2168 postcode area, that is, antenatal and postnatal
care according to NSW Health guidelines, including antenatal care through public midwifery or private medical
services, one postnatal home visit by a child health nurse
from the local community-based primary health care service, additional postnatal or clinic visits with the local primary health care service and access to early childhood
services within the local area.
In summary, the key differences in the MECSH intervention are:
- child and family health nurse home visiting commencing antenatally;
- standardised post-natal home visiting program to the
child's second birthday;
- continuity of care by nurses with additional training in
the MECSH program model throughout the 2 1/2 year
program;
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- dedicated social worker;
- Learning to Communicate child development program;
- facilitated access to early childhood, health and community services;
- group activities and proactive links to community activities.
Sample Description
During the recruitment period 847 pregnant women from
the 2168 postcode area were identified. Of these women,

509 were excluded from the study because they did not
meet the eligibility criteria: no risk factors (n = 338),
required an interpreter (n = 98), no telephone (n = 33), no
data provided to the SRO (n = 40). From the eligible population (n = 338), another 130 were excluded for reasons
such as refusal to participate, non-contactable or maternal
and/or foetal death.
Two hundred and eight (208) women were recruited to
participate in the study and were randomly assigned to the
intervention (n = 111) and comparison group (n = 97).
The baseline demographic and risk characteristics of the
trial groups are detailed in Tables 1 and 2. At an average of

Table 1: Baseline maternal demographic characteristics of trial groups

Characteristic

Intervention Group (n = 111)

Comparison Group (n = 97)

Mean age ± SD

27.6 ± 6.7

27.7 ± 5.9

0

31 (27.9)

34 (35.1)

≥1

80 (72.1)

63 (64.9)

Australia

56 (50.5)

50 (51.5)

Overseas

55 (49.5)

47 (48.5)

Married/living with partner

87 (80.6)

79 (84.9)

Single/separated/divorced

21 (19.4)

14 (15.4)

High school/vocational

88 (83.0)

74 (80.4)

Degree or higher

18 (17.0)

18 (19.6)

Full or part-time wages

73 (68.9)

66 (72.5)

Benefit or pension

33 (31.1)

25 (27.5)

Own or purchasing

47 (46.1)

43 (50.6)

Renting or other

55 (53.9)

42 (49.4)

Parity, n (%)

Country of birth, n (%)

Marital status, n (%)*

Level of education, n (%)†

Main source of household income, n (%)†

Housing tenure, n (%)§

* Seven women did not disclose their marital status
† Eleven women did not disclose their level of education or source of income
§ Twenty one women did not disclose their housing tenure
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27.7 years, the mothers in the sample were slightly
younger than mothers who gave birth in NSW in 2005
(29.9 years), however, their age was similar to mothers
from the most disadvantaged quintile (28.0 years) [23]. A
considerably larger proportion of women in the sample
were born in an overseas country (49.0%), most of whom
were born in a non-English speaking country, compared
with mothers birthing in NSW in 2005 (27.9% born overseas) [31].
Retention and Participation
Figure 2 details the flow of participants in the study,
including retention and participation at each follow-up
point. Non-participation of study participants at each data
point and loss to follow-up were primarily due to being
unable to contact the women for data collection. Attempts
were made to contact all 208 participating women at every
data point. A participant was determined to be lost to follow-up when they missed two sequential contact points
and were not subsequently recontacted at any later data
points.

There were no significant differences in loss to follow-up
or participation in data collection between the intervention and comparison group at any data point. There were,
however, differences in the loss to follow-up according to
some demographic and risk characteristics. At the 18 and
24 month follow-up points, women who reported their
main source of household income to be from full-time
employment at the time of study recruitment were significantly less likely to be lost to follow-up than women
whose income was from part-time employment, pension

or benefits (see Figure 3: 18 month χ21 = 5.2 p = 0.03; 24
month χ21 = 4.5 p = 0.04).
Women who booked in to receive their antenatal care
after 20 weeks gestation were significantly more likely to
be lost to follow-up at every point from 18 months follow-up onward than women who received their antenatal
care before 20 weeks pregnant (see Figure 4: 18 month χ21
= 6.8 p = 0.01; 24 month χ21 = 10.7 p = 0.002; 30 month
χ21 = 10.9 p = 0.001). Women who reported being abused
themselves as a child were significantly less likely to be
lost to follow-up at every point from 18 months follow-up
onward than women who were not abused themselves as
children (see Figure 5: 18 month χ21 = 5.3 p = 0.02; 24
month χ21 = 4.4 p = 0.05; 30 month χ21 = 5.0 p = 0.03).
These differences were apparent in both the intervention
and comparison groups. There were no other differential
rates of attrition according to any demographic or risk factors for either the intervention or comparison groups.

Discussion
This study, the first Australian study to measure the
impact of a SNHV program commencing antenatally, continuing to child-age 2 years, successfully recruited a cohort
of women at-risk of poorer parenting outcomes from a
disadvantaged community. The number of women to participate in the study was limited to the maximum caseload
of the intervention nurses and a matching number of
comparison women. Rates of retention were poorer than
predicted, with 62.5 percent retained at 30 months. The
rates of retention at 12 and 24 months (86% and 74%
respectively), however, compare somewhat favourably

Table 2: Baseline maternal risk characteristics of trial groups

Characteristic

Intervention Group (n = 111)

Comparison Group (n = 97)

Age < 19 years, n (%)

7 (6.3)

7 (7.2)

Unsupported parent, n (%)

4 (3.6)

0 (0.0)

Late antenatal care, n (%)

42 (37.8)

35 (36.1)

Major stressor in past 12 months, n (%)

40 (36.0)

33 (34.0)

4 (3.6)

1 (1.0)

Mental health problem or disorder, n (%)

29 (26.1)

30 (30.9)

Psychosocial distress/risk for depression, n (%)

46 (41.4)

43 (44.3)

Abused as a child, n (%)

11 (9.9)

13 (13.4)

Domestic violence, n (%)

10 (9.0)

4 (4.1)

Mean number of risks ± SD

1.7 ± 0.9

1.7 ± 0.9

Substance misuse, n (%)
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Figure
Rate
for
antenatal
of active
4
care
follow-up by weeks gestation at presentation
Rate of active follow-up by weeks gestation at presentation for antenatal care.

with those reported in previous randomised control trials
[12], which had a mean retention rate of 84 percent for
studies measuring outcomes up to 12 months and 77 percent for studies measuring outcomes up to 24 months.

Figure
Flow
diagram
2
of trial of sustained nurse home visiting
Flow diagram of trial of sustained nurse home visiting. * Followed up includes all women who were being
actively followed up at that time point, that is those who
completed the previous data point, that data point and those
completing any subsequent data point. Participated includes
only those who completed that data point.

Figure
Rate
at
time
of of
active
3 study
follow-up
recruitment
by main source of household income
Rate of active follow-up by main source of household
income at time of study recruitment.

The rates of participation of women in data collection at
each data point, however, ranged from 67.7 percent at 1
month postnatal to 51.4 percent at 24 months postnatal.
Participation by the intervention group was more complete than the comparison group, with the comparison
group having lower participation at each data point,
despite similar rates of active follow-up. Importantly,
however, retention and participation rates were not significantly different for the intervention and comparison
groups at any time point, and hospital clinical and community service use data will be available for the whole
cohort.

Figure
Rate
child
of
at active
time
5 offollow-up
study recruitment
by mother report of abused as a
Rate of active follow-up by mother report of abused
as a child at time of study recruitment.
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Women who presented for antenatal care after 20 weeks
pregnancy were particularly difficult to retain in the study,
and this may be indicative of a group that is difficult to
engage in service delivery and hence also service based
research. There is evidence that women with other risk factors, including those with multiple risks or higher particular risks, such as domestic violence or drug or alcohol
use, were retained at the same rate as their relatively lower
risk counterparts, with one group of women, those who
were abused themselves as children, more likely to participate throughout the study than women who were not
abused.
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the trial within existing local services, will provide evidence of best practice to reduce inequalities through early
childhood intervention.
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