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Introduction and
Background

Background?
• Mounting evidence that disadvantages in the early years lead to long
term deficits in economic and other measure of well‐being
• Home visiting programmes where nurses, social workers or para‐
professionals visit “at risk” mothers and children at home and deliver
a range of services are considered a central pillar of improving early
starts
• Evidence from small randomised studies but limited proof of
programme effectiveness once home visiting is implemented at scale

What does this study ask?

Is there evidence that Family
Start made a difference to
those outcomes being
targeted?

Family Start

 Took referrals from midwives, GPs, Well Child /
Tamariki Ora providers, CYF and others during
pregnancy or just after birth
 Conducted weekly or fortnightly visits

(circa 2004-2011)

 Delivered the Āhuru Mōwai/Born to Learn
curriculum
 From 2005, expected to be qualified in social
work, ECE or nursing (but not a contractual
requirement)

 Unsupported parent
 No or minimal ante-natal care
 Young parent
 Mental health / substance abuse needs
 Familial history of abuse
 Relationship problems
 Low income status
 Lack of essential resources
 Frequent change of address
 Low parental educational qualifications
 SIDS risk factors
 CYF involvement

Timeline
2005-2007
enhanced and
expanded to another
14 Territorial Local
Authorities (TLAs)*

1998

Established
in 3 pilot
sites

study period = ’04 – ‘12
1999-2000
rapidly expanded
to another 13 sites

2011-2012
re-focused targeting
and contract
management

2007
Health and MoE
funding transferred
to MSD

… we study ONLY those regions
which were newly served in the
phased in 2005 -2007 expansion
of the enhanced FS

NB: We do not evaluate impacts for
those FS families who were in areas
served by FS prior to the 2005-07
expansion or by Early Start

FS Program Logic
Outcomes
Used in this
Study*
*restricted to those
able to be measured
using available
administrative
data

Health Service Engagement and ECE
Maternal use of addiction and non-addiction mental health services
Enrolment of the child with a primary health organization (PHO)
Child being fully immunised at 1+ milestone age
Child being fully immunised at every milestone age
Participation in the "B4 School" health check (B4SC) at age 4
Attendance at early childhood education (ECE) centre at age 4*
*only observed for children who participated in the B4SC

Maltreatment Marker Injuries and CYF
Contact
Notification to CYF
CYF substantiated finding of neglect, emotional abuse and physical
abuse
Placement commenced (while in the care of the Chief Executive)
Hospitalisation for intracranial injury
Hospitalisation for long-bone fracture injury
Hospitalisation for maltreatment-related injury

Ultimate outcomes – mortality as a measure
of improved child health
Post neonatal mortality
Post neonatal Sudden Unexpected Death of an Infant (SUDI)
Post neonatal death due to injury or poisoning (“injury mortality”)

Linked
Administrative Data

Linked Administrative Data
• What is linked administrative data?
• More readily allow the study of low probability events )e.g. child
mortality)
• examination of outcomes for sub‐populations of interest
• relatively low‐cost examination of outcomes observed across multiple
systems and domains
• Allows observation of rich background risk factors that are often not
available (or poorly observed) in survey data. For example, we
observe full prison, mental health and alcohol and drug rehabilitation
histories

Linked Data
• Our analysis relies on rich linked administrative data for cohorts born
mid‐2004 to end‐2011.
• Data include
• Health records (from national maternity, mortality, immunisation, B4 School
health check, hospitalisation, primary health organisation (PHO) enrolment,
and community‐based mental health services collections)
• Public Benefit data
• Criminal Justice
• Child Proetction
• Mortality linked within the Ministry of Health (MoH) using the National
Health Index, a unique identifier that is assigned to every person who uses
health and disability support services in New Zealand

Examples of how we create a variable using
NHI
Maternal history of non-addiction mental health service usage in 5 years prior to child’s birth
(m_mother_primhd_mh_last5y) Including only people with face-to-face contact. Includes publicly
funded services only. PRIMHD was introduced in July 2008. Reporting of publicly funded services
provided by NGOs has increased over time. Based on MoH PRIMHD data.
Mother prescribed any pharmaceuticals used solely to treat mood mental health disorders in 5
years prior to child’s birth (m_mother_mood_ph_last5y) Disorders derived from MIMS New
Ethicals and the British National Formulary (BNF). Note that this will not identify every person with a
mood disorder and pharmaceuticals may be prescribed in a non-standard way to individuals without
mood disorders. Based on MoH pharmaceuticals data.

Mother is identified through
maternal records . Using NHI is
linked to other health records

Examples of how we create a variable using
no NHI
Other children with CYF Police family violence notifications or contact records in the last year
(m_oth_ben_chd_PFVnotcont_last1y) Other children who had a police Family Violence notification
or contact record in CYF data in the year prior to the child’s birth date were included in benefit with the
mother at the child’s birth date.
Father served a sentence in the last 5 years (if father registered)
(m_father_any_sentence_last5y) Children for whom there is a birth registration and the father is
registered on the birth registration and the father was recorded in Corrections data as having served a
sentence in the 5 years prior to the child’s birth. Based on Corrections data on sentences served.
Sentences include non-custodial sentences.

Mother is identified through maternal
records. Using name and DOB is
linked to child protection records.
Look at child protection records to
see if she is named as mother in
any other child’s cases

Assessing the Quality of the Linked Data
• clerical check examined the quality of linkages formed within and across the Ministry of Social
Development data bases for a stratified random sample of records for children born in 1993
(MSD, 2012b). The checking was carried out by experts in the respective databases (n = 500 for
the checking against benefit databases; n = 350 for the checking against CYF data). Checkers were
supplied with records of the linkages obtained from the linkage algorithm for the sample and
asked to review whether, on clerical inspection of relevant records, they agreed with the linkages
formed. Checkers were also asked to search the relevant systems for missed matches. The
checking process involved working through a wider range of data than that used in the electronic
matching, and in the case of checking against CYF data, included reviews of case notes, family
group conference plans and court plans.
• There was a very high rate of agreement between the data linking algorithm and the linkage
which would be arrived at on clerical inspection, with linkage errors generally found in not more
than 2% of cases. However, for 13.8% of sampled CYF records for which the data linking
algorithm linking found no corresponding record in benefit data, on clerical inspection there was
in fact a corresponding benefit record (95% CI, 8.8–20.2%) – this equates to a false negative rate
of 1.4% for non‐matched child benefit records (95% CI 0.9–2.0%).

Methodology 1
Propensity Score Matching

Individual level PSM
Only use births 2009‐2011 and matched with FS net data
Each mother and child in maternity data is linked to birth data (which give
details of the father), and with other health, welfare, CYF, corrections and
mortality data to generate history

Find controls that are similar based on propensity score and
additional matching characteristics (ethnicity, deprivation,
maternal age, benefit status, rurality, birth cohort).
→ Compare the mean outcomes

N=57,999

N= 59,514
Controls
N ~= 3,291

Treated
Enrolled in FS
N= 3,291
Find a matched
birth and calculate
differences in
outcomes
Phased in TLAs

“Untreated” TLAs

Treated

Control

Supported by a benefit soon after birth

73%

72%

Single mother

68%

66%

Mother on benefit long term in last 5 years

46%

40%

Mother served a sentence in last 5 years

15%

15%

Father served a sentence in last 5 years

33%

31%

Mother used addiction service in last 5 years

8%

7%

Mother used mental health service in last 5 years

18%

16%

Had contact with CYF before age 18

37%

35%

Mother smoked at time of delivery

38%

Treated are slightly
38% higher need

Father recorded on birth registration

82%

83%

29%

25%

Other children in family known to CYF in last 5
years

How similar are
our treated and
matched controls?
Red indicates

statistically significant
differences

Are there enough controls with same
characteristics?
Yes!
This is sometimes referred to as the
“Common support assumption “ –
and it is met in our case

Methodology 2
Fixed Effects Regression Analysis

Community Level Fixed Effects
treated

Outcome

• This is referred to as a
“difference-in-differences”
approach
• The never treated TLAs allow us
to control for time trends

Never treated
TLA

• Fixed effect means that we
control for all TLA and time
specific effects
• Estimated for (i) child born on
benefit; (ii) benefit and Māori; (iii)
benefit and Pacifica

Date on FS Introduction

time

Why do we use two methods?
• Allows us to check if results are robust to methodology
• Enables us to use the widest range of data
• FE community level analysis allows us to detect spillover effects of the programme
(impacts beyond those directly treated)

Results

Estimated Impact of Family Start

Mother Received Addiction Service
(With No Addiction Service in First Year)
Mother Received Mental Health Service
(With No Mental Health Service in First Year)
Enrolled with Primary Health Organization

Outcomes in the
First Year of Life
0.0258***

Outcomes in the
Second Year of Life
0.0253**

Outcomes in the
Fifth Year of Life
N/A

N/A

0.007

N/A

0.0800***

N/A

0.005

N/A

0.002

N/A

0.1459***
N/A
-0.0306***

Fully Immunized at 1+ Milestone Age

0.0499***

0.0375***

Fully Immunized at Every Milestone Age

0.0486*

0.0543*

N/A

N/A

N/A

-0.1364

N/A

N/A

0.0755***

Participated in B4SC (2009 Cohort Only)
Attended ECE (for those who participated in B4SC, only
for 2009 cohort)

Parameter estimates statistically different than 0 at 99% (***), 95% (**), and 90% (*) confidence.

Three stars means it is
significant at the 1% level
Mother Received Addiction Service
(With No Addiction Service in First Year)
Mother Received Mental Health Service
(With No Mental Health Service in First Year)
Enrolled with Primary Health Organization

Estimated Impact of Family Start
Outcomes in the
First Year of Life
0.0258***

Outcomes in the
Second Year of Life
0.0253**

Outcomes in the
Fifth Year of Life
N/A

N/A

0.007

N/A

0.1459***
N/A
-0.0306***

0.0800***

N/A

0.005

N/A

0.0020

N/A

Fully Immunized at 1+ Milestone Age

0.0499***

0.0375***

Fully Immunized at Every Milestone Age

0.0486*

0.0543*

N/A

N/A

N/A

-0.1364

N/A

N/A

0.0755***

Participated in B4SC (2009 Cohort Only)
Attended ECE (for those who participated in B4SC, only
for 2009 cohort)

FS increases maternal use of addiction
services by 2.6 percentage points in the
first year post-birth
Parameter estimates statistically different than 0 at 99% (***), 95% (**), and 90% (*) confidence.

Education and Health
Service Engagement
Estimated Impact of Family Start
Outcomes in the
Outcomes in the Second Year of Outcomes in the
First Year of Life
Life
Fifth Year of Life
Mother Received Addiction Service
(With No Addiction Service in First Year)
Mother Received Mental Health Service
(With No Mental Health Service in First Year)
Enrolled with Primary Health Organization

0.0258***
N/A
0.1459***
N/A
-0.0306***

0.0253**

N/A

0.007

N/A

0.0800***

N/A

More likely to be
immunised
Increased ECE participation
at age 4
lower PHO enrolment in
first year

0.005

N/A

0.0020

N/A

No difference in B4SC
participation
Increased addiction and
mental health service
usage COULD BE DUE TO
THESE SERVICES
REFERRING MOTHERS
TO FS AND NEEDS TO
BE TREATED WITH
CAUTION

Fully Immunized at 1+ Milestone Age

0.0499***

0.0375***

Fully Immunized at Every Milestone Age

0.0486*

0.0543*

N/A

Participated in B4SC (2009 Cohort Only)

N/A

N/A

-0.1364

Attended ECE (for those who participated in
B4SC, only for 2009 cohort)

N/A

N/A

0.0755***

Parameter estimates statistically different than 0 at 99% (***), 95% (**), and 90% (*) confidence.

Maltreatment Marker
Injuries and CYF Contact
Estimated Impact of Family Start
Outcomes in the
Second Year of Life
Outcomes in the
(With No
Second Year of Notification in First
Outcomes in the
First Year of Life
Life
Year)
Hospitalized for Long Bone Fracture

0.0025

-0.0004

N/A

Hospitalized for Intracranial Injury

0.0005

N/A

N/A

Hospitalized for Maltreatment Related
Injury

0.0002

0.0011

N/A

Any Notification

0.1751***

0.1090***

0.0328**

Findings of Emotional Abuse

0.0498***

0.0333***

0.0049

Findings of Physical Abuse

0.0019**

0.0021

0.0009

Findings of Neglect

0.0211***

0.0087**

0.0019

Placement Commenced

0.0063*

0.0051*

0.0006

Parameter estimates statistically different than 0 at 99% (***), 95% (**), and 90% (*) confidence.

No evidence of change in
hospitalisation
Increased notification and
findings in first year
NOTE – year 1 estimated
effects on CYF contact
effects might be driven by
process of selection into FS
- year 2 effects are more
credible
Suggests that FS
increased notification
Less clear on findings but
probably increased

Estimated Impact of Family Start
Outcomes in the First Outcomes in the
Year of Life
Second Year of Life
Post Neonatal Mortality

-0.0016***

-0.0003*

Post Neonatal SUDI

-0.0011***

N/A

Post Neonatal Injury Death

-0.0007***

-0.0001**

Parameter estimates statistically different than 0 at 99% (***), 95% (**), and 90% (*) confidence.

First and Second Year
Mortality
Evidence of reduction in
mortality rates

Community Level Fixed Effects
Impacts on Mortality and Substantiated Findings of Emotional
Abuse also statistically significant in community level fixed
effects estimates

Sub Sample : Māori and Pacifica
• Robust finding of use of addiction services amongst Māori as a result
of FS
• Negative PHO enrolment for both Māori
• Positive effect for immunisation
• Increase in notification and findings for both groups – although some
contamination from CYF contact leading to FS enrolment
• Māori also show reduction in 2nd year Long Bone Fracture rates
• Pacifica show increase in placements
• Reduction in mortality (all cause, SUDI and injury)

Robustness Testing
Mortality Effects

Alternative Explanation for
Mortality

Robustness Test for Fixed Effect Model
(all cause mortality only)

Competing risks

Robustness Test for Propensity
Score Model
Estimated only for those enrolling
before 4 weeks
All cause neo-natal mortality effect
remains negative but is insignificant.
Other mortality significant.

National public health and other
campaigns and service
innovations

Estimate dropping 1 TLA at a time
Estimates remain negative and significant.

SUDI prevention efforts in some
DHBs

Dropping Counties Manukau DHB, Waikato DHB
and Hawkes Bay DHB (one at a time)
Estimates remain negative but insignificant for
Waikato.

Dropping Waikato DHB
Estimates remain negative

Using only eight DHBs directed by MoH to work on
SUDI prevention in 2010 (Counties, Waikato,
Hawkes Bay, Northland, Auckland, Mid Central,
Hutt Valley and Whanganui)
Estimates remain negative and significant
Drop cohorts born in 2010 and 2011 to avoid
overlap with the period following the 2010 directive
Estimates remain negative and significant
South Island Effect

Re-estimate using only North Island
Estimates remain negative

Conclusion

Engagement with Health and Education
• Overall is positive and suggests that the program is working to
increase service engagement
• However, concerning reduction in PHO enrolment  are parents
relying on FS workers for medical advice?
• Increased ECE attendance is promising and under‐estimates as
siblings attendances might also have increased

CYF contact and Hospitalisation for Marker
Injuries
• Significant increase in CYF contact
? Could be reverse causality due to contact increasing FS enrolment
? inter‐temporal substitution – need a longer follow up to compare outcomes
for treated and controls

• No estimated effects on hospitalisation for marker injuries
? FS encourages families to seek care so need to look at severity as well as
utilisation
? Some evidence of reduction in second year Māori Long Bone Fracture
hospitalisation

Mortality
• Robust mortality effects – especially SUDI and injury deaths
• Community‐level effect (3.5 per 1,000) on mortality is larger than the
individual effect (1.6 per 1,000)
? spill‐over effects to untreated mothers or subsequent births
• Need to consider longer term mortality effects

Longer Term Mortality Effects ?

Nurse Family Partnership
Home Visiting programme
shows mortality reductions
in treated children can be
observed up to age 18

Figure Legend:

Survival Curves for Children in the Nurse-Family Partnership TrialA, All causes of death. B, Preventable
causes of death. All 690 children who survived had at least 19.7 years of follow-up after birth. The numbers
at risk of dying at 20.0, 20.5, 21.0, 21.5, and 22.0 years after randomization were 620, 369, 132, 4, and 1,
respectively. Source: Source: JAMA Pediatr. 2014;168(9):800-806. doi:10.1001/jamapediatrics.2014.472
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Further Work
• Opportunity for looking at the impact on Māori – especially
differentiating between by Māori for Māori providers
• Also opportunity to look at impacts for teenage mothers and their
children

