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suPPleMental table 3  Details About the Predictor Variables Used in the PRM

Predictor Variables Definition

Preterm birth (before 37 wk gestation) Based on maternity data
Girl Based on prioritized sex information looking across collections; birth registration information was 

prioritized where available
Mother <18 at child’s birth Based on maternity data
Mother aged 18–19 at child’s birth Based on maternity data
Mother aged 20–24 at child’s birth Based on maternity data
Mother aged 35 or older at child’s birth Based on maternity data
Mother single at child’s birth Based on MSD welfare benefit data and birth registration data. Either (1) the mother was recorded in 

benefit data as unpartnered as at the date of the child’s first inclusion in benefit, or (2) the father was 
not recorded on the birth registration, or (3) the parents’ relationship at the time of the child’s birth is 
recorded on the birth registration as “NO.” Note that where the parents separate and re-partner by the 
time of the child’s birth, relationship information recorded on the birth certificate will be an imperfect 
indicator of whether the mother or father is a single parent

Mother on benefit for more than 3 of last 5 y Based on MSD welfare benefit data. For younger mothers, benefits include time supported by benefit as a 
dependent child

Mother with a mental health record or substance 
abuse issue in the 5 y before the child’s birth

Based on (1) MSD welfare benefit data (ie, Sickness or Invalids Benefit receipt with an incapacity code that 
indicates substance abuse or mental health disorder), (2) MoHb pharmaceuticals data (ie, prescribed 
pharmaceuticals used solely to treat mood mental health disorders or substance use for mental health 
disorders), and (3) MoH PRIMHD data (ie, use of face-to-face publicly funded community-based mental 
health services including either a nonaddiction mental health service or an addiction service)

Mother notified to CYFa by age 18 y Based on CYF data. Notifications include care and protection notifications and Youth Justice referrals. older 
CYF records are incomplete, so this measure likely understates maternal welfare involvement

Mother has been sentenced in the 5 y before the 
child’s birth

Based on corrections data and on sentences served. Note sentences include noncustodial sentences

High parenting demand Based on MSD welfare benefit data. High parenting demand indicates either multiple children aged <2, 
multiple birth children, or >3 children in the family

Siblings notified to CYF in the y before the child’s 
birth

Based on CYF data

Siblings notified to CYF in the 5 y before the child’s 
birth

Based on CYF data

Data come from the Integrated Child Dataset, a one-off integrated record of all live births between mid-2004 and the end of 2011 in New Zealand, with health, welfare benefits, child 
protection system, and justice registers. The data set was put together by the MSD. MoH, Ministry of Health; NO, not married or in a civil union or de facto relationship; PRIMHD, Program 
for the Integration of Mental Health Data.
a CYF is the child protective agency in New Zealand.
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suPPleMental table 4  Predictors of Maltreatment at Birth for All Children Born in 2010 in New 
Zealand

Predictor Variables (Dummies) Coefficient (95% CI)

Preterm birth (before 37 wk gestation) 0.438 (0.3 to 0.6)
Female infant −0.084 (−0.2 to 0.0)
Maternal age <18, y 1.356 (1.1 to 1.6)
Maternal age 18–19 0.913 (0.7 to 1.1)
Maternal age 20–24 0.334 (0.2 to 0.5)
Maternal age >35 −0.085 (−0.3 to 0.1)
Single mother 0.883 (0.8 to 1.0)
Maternal history of welfare (≥3 of last 5 y) 0.613 (0.5 to 0.7)
Maternal history of a mental health or substance abuse (last 5 y) 0.85 (0.7 to 1.0)
Maternal history of childhood allegations to CPS 0.494 (0.4 to 0.6)
Maternal criminal justice sentence (last 5 y) 0.552 (0.4 to 0.7)
High parenting demanda 0.226 (0.1 to 0.4)
Siblings referred to CPS (last y) 0.532 (0.4 to 0.7)
Siblings referred to CPS (last 5 y) 1.282 (1.1 to 1.4)
Constant −4.989 (−5.1 to −4.9)
Sample size 61 746

We applied Statistics New Zealand confidentiality rules to counts, which included the random rounding of all counts to 
base 3. Data come from the Integrated Child Dataset, a one-off integrated record of all live births between mid-2004 and 
the end of 2011 in New Zealand, with health, welfare benefits, child protection system, and justice registers. The data set 
was put together by the MSD. Children in the home visiting program were excluded from the sample.
a More than 3 children in the family (or multiple birth children, or multiple children aged <2).

suPPleMental table 5  Details About the Outcome Variables

Outcome Definition

Mortality
 Postneonatal infant mortality Based on linked data from the MoH mortality collection. Death of a live-born infant after 28 d but before 365 d of life
 Postneonatal infant accident 

mortality
Based on linked data from the MoH mortality collection. Death of a live-born infant after 28 d but before 365 d of life. ICD-10-

AM code V01-X59
 Postneonatal SUID Based on MoH mortality collection data. SUID of an infant aged 29 d–1 y in which the ICD-10-AM main underlying cause 

of death was: SIDS (R95); SUID: unspecified (R96, R98, R99); SUID: suffocation and/or strangulation in bed (W75); SUID: 
inhalation of gastric contents and/or food (W78, W79)

 Postneonatal injury death Based on MoH mortality collection data. Death of an infant aged 29 d–1 y in which the cause was injury or poisoning; ICD-10-
AM main underlying cause of death V01-Y36 (includes intentional and unintentional injury deaths)

 Infant mortality Based on linked data from the MoH mortality collection. Death of a live-born infant before 365 d of life.
 Infant accident mortality Based on linked data from the MoH mortality collection. ICD-10-AM code V01-X59 in which death of a live-born infant before 

365 d of life
 SUID Based on MoH mortality collection data. SUID of an infant before 365 d of life in which the ICD-10-AM main underlying cause 

of death was: SIDS (R95); SUID: unspecified (R96, R98, R99); SUID: suffocation and/or strangulation in bed (W75); SUID: 
inhalation of gastric contents and/or food (W78, W79)

 Infant injury death Based on MoH mortality collection data. Death of an infant before 365 d of life in which the cause was injury or poisoning; 
ICD-10-AM main underlying cause of death V01-Y36 (includes intentional and unintentional injury deaths)

Hospitalizations
 Ambulatory sensitive 

hospitalization, by age 3.
Based on MoH NMDS data. Any ambulatory sensitive hospitalization by age 3.a

 For maltreatment-related 
injury, by age 2

Based on MoH NMDS data. Any hospital admission of child for maltreatment-related injury by age 2. Includes events with at 
least 1 ICD-10-AM code S00-T98 and either:

 Maltreatment-syndrome: ICD-10-AM codes T74, Y06, Y07, or T73
 Assault: ICD-10-AM codes X85–Y09
 Undetermined cause: ICD-10-A codes Y10–Y34, Z04.0, Z04.5, Z04.8
 Adverse social circumstances: ICD-10-AM codes Z60–Z63, Z72, Z74, Z76.1, Z76.2, Z81, Z86.5, Z91.6, Z91.8
 Excludes short-stay emergency department-only events. Publicly funded hospital discharges only

 For intracranial injury, by 
age 1

Based on MoH NMDS data. Indicator of hospital admission with intra cranial injury by the age 1. ICD-10-AM code S06. 
Excludes short-stay emergency department-only events. Publicly funded hospital discharges only

 For fracture of long bones 
injury, by age 2

Based on MoH NMDS data. Indicator of hospital admission with long bone injury by age 2. Long-bone fractures: ICD-10-AM 
codes S42.2, S42.3, S42.4, S42.7, S42.8, S52, S72, S82, T10, T12. Excludes short-stay emergency department events

 For any injury, by age 3 Based on MoH NMDS data. Indicator of hospital admission with any injury by age 3. Events with at least 1 ICD-10-AM code 
S00-T98. Excludes short-stay emergency department events

MoH, Ministry of Health.
a See Table 1 in http:// www. hqsc. govt. nz/ assets/ Health- Quality- Evaluation/ Atlas/ ASH- child- single/ Methodology_ ASH_ child. pdf for details.

http://www.hqsc.govt.nz/assets/Health-Quality-Evaluation/Atlas/ASH-child-single/Methodology_ASH_child.pdf
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suPPleMental table 6  Distribution of Predictors of Maltreatment at Birth Among Children Born in 2010 in New Zealand

Predictor Variables (Dummies)a Proportion of All Children Who Are in 
the Top 20% Group (%)

Top 20% Childrenb, No. (%) All Children, No. (%)

Preterm birth (before 37 wk 
gestation)

29.5 1314 (10.6) 4455 (7.2)

Female infant 19.8 5931 (47.8) 29 952 (48.5)
Maternal age <18, y 89.2 939 (7.6) 1053 (1.7)
Maternal age 18–19 80.2 2193 (17.7) 2733 (4.4)
Maternal age 20–24 38.4 4236 (34.1) 11 022 (17.9)
Maternal age >35 7.3 990 (8.0) 13 617 (22.1)
Single mother 71.9 10 236 (82.5) 14 229 (23.0)
Maternal history of welfare (≥3 of 

last 5 y)
87.7 7542 (60.8) 8 604 (13.9)

Maternal history of a mental health 
or substance abuse (last 5 y)

63.8 3357 (27.1) 5262 (8.5)

Maternal history of childhood 
allegations to CPS

80.9 5046 (40.7) 6234 (10.1)

Maternal criminal justice sentence 
(last 5 y)

89.2 2088 (16.8) 2340 (3.8)

High parenting demandc 74.6 3027 (24.4) 4059 (6.6)
Siblings referred to CPS (last y) 100 1287 (10.4) 1287 (2.1)
Siblings referred to CPS (last 5 y) 96.7 4614 (37.2) 4773 (7.7)
Total No. children 20.1 12 408 61 746

We applied Statistics New Zealand confidentiality rules to counts, which included the random rounding of all counts to base 3. Data come from the Integrated Child Dataset, a one-off 
integrated record of all live births between mid-2004 and the end of 2011 in New Zealand, with health, welfare benefits, child protection system, and justice registers. The data set was 
put together by the MSD.
a All variables were measured at the time of birth unless otherwise stated.
b Children receiving the top 20% of scores generated by the PRM of maltreatment by age 2.
c More than 3 children in the family (or multiple birth children, or multiple children aged <2).

suPPleMental table 7  Mortality and Injury Outcomes Among Children Born in 2011 in New Zealand and at High Risk (Top 20%) of Maltreatment

Outcomes Incidence No. (Rate per 1000 
Children)

Relative Risk Ratioa Coefficient  
(95% CI)

Proportion of Top 20% Children With 
the Outcome Among All Children 

Affectedb (%)

Mortality
 Postneonatal infant mortalityc 54 (4.5) 4.2 (2.9 to 6.2) 52.9
 Postneonatal inflicted injury 

deathsc
15 (1.2) 8.5 (3.5 to 20.9) 71.4

 Postneonatal unintentional injury 
deathsc

15 (1.2) 10 (3.9 to 25.6) 71.4

 Postneonatal SUIDd 24 (2.0) 8.7 (4.3 to 17.7) 66.7
 Infant mortalitye 96 (8.0) 2.2 (1.7 to 2.8) 35.6
 Inflicted injury deathse 15 (1.2) 6.6 (2.9 to 15.2) 62.5
 Unintentional injury deathse 15 (1.2) 7.5 (3.2 to 13.7) 72.5
 SUIDf 24 (2.0) 7.1 (3.7 to 13.7) 61.5
Hospitalizations
 For any injury, by age 3 843 (70.0) 1.8 (1.7 to 2.0) 31.2
 For maltreatment-related injury, 

by age 2
48 (4.0) 11.5 (6.5 to 20.2) 80.0

 For intracranial injury, by age 1 9 (0.7) 2 (1.0 to 4.1) 27.3
 For fracture of long bones injury, 

by age 2
42 (3.5) 2.3 (1.6 to 3.4) 35.9

 Ambulatory sensitive 
hospitalizations, by age 3

1740 (144.5) 1.6 (1.6 to 1.7) 29.0

Sample size — — 12 039

Children receiving the top 20% of scores generated by the PRM of maltreatment by age 2. Data come from the Integrated Child Dataset, a one-off integrated record of all live births between 
mid-2004 and the end of 2011 in New Zealand, with health, welfare benefits, child protection system, and justice registers. The data set was put together by the MSD. We applied Statistics 
New Zealand confidentiality rules to counts, which included the random rounding of all counts to base 3. —, not applicable.
a Ratio of the rate (per 1000) of adverse outcomes among top 20% children over the equivalent rate among the rest of children.
b Proportion of top 20% children who are affected by the outcome among all children with this outcome.
c Death of an infant aged 29 day –1 year.
d SUID of an infant aged 29 day –1 year.
e Death of a live-born infant before 365 day of life.
f SUID of a live-born infant before 365 day of life.




