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abstractBACKGROUND: Child maltreatment (CM) is a global public health issue, with reported impacts on
health and social outcomes. Evidence on mortality is lacking. In this study, we aimed to
estimate the impact of CM on death rates in persons 16 to 33 years.

METHODS:A retrospective cohort study of all persons born in South Australia 1986 to 2003 using
linked administrative data. CM exposure was based on child protection service (CPS) contact:
unexposed, no CPS contact before 16 years, and 7 exposed groups. Deaths were observed until
May 31, 2019 and plotted from 16 years. Adjusted hazard ratios (aHRs) by CPS category were
estimated using Cox proportional hazards models, adjusting for child and maternal
characteristics. Incident rate ratios (IRRs) were derived for major causes of death, with and
without CPS contact.

RESULTS: The cohort included 331 254 persons, 20% with CPS contact. Persons with a child
protection matter notification and nonsubstantiated or substantiated investigation had more
than twice the death rate compared with persons with no CPS contact: aHR = 2.09 (95%
confidence interval [CI] = 1.62–2.70) to aHR = 2.61 (95% CI = 1.99–3.43). Relative to no CPS
contact, persons ever placed in out-of-home care had the highest mortality if first placed in
care aged $3 years (aHR = 4.67 [95% CI = 3.52–6.20]); aHR was 1.75(95% CI = 0.98–3.14) if
first placed in care aged ,3 years. The largest differential cause-specific mortality (any
contact versus no CPS contact) was death from poisonings, alcohol, and/or other substances
(IRR = 4.82 [95% CI = 3.31–7.01]) and from suicide (IRR = 2.82 [95% CI = 2.15–3.68]).

CONCLUSIONS: CM is a major underlying cause of potentially avoidable deaths in early adulthood.
Clinical and family-based support for children and families in which CM is occurring must be
a priority to protect children from imminent risk of harm and early death as young adults.

WHAT’S KNOWN ON THIS SUBJECT: Child
maltreatment (CM) impacts a wide range of health
conditions across the life course, including mental
illness and substance use disorders. Impacts on
mortality in late adolescence and early adulthood have
not been reported.

WHAT THIS STUDY ADDS: Persons exposed to CM have
considerable excess risk of death during late
adolescence and young adulthood. Adjusted hazard
ratios were 1.75 to 4.67 times that of persons without
CM exposure. Death from substances and suicide
contributed most to excess mortality.
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Child maltreatment (CM) is a major
public health and social welfare issue
in Australia1 and globally.2,3 Large
numbers of children are exposed,
estimated at 25% of young people in
the United States,4 20% of
Australians,5,6 and a higher
proportion (up to 50%) of the global
population.3 The consequences of CM
are extensive.2,7 CM has profound
effects on mental and physical health
during childhood and across the life
course.7,8 It also impacts economic
and social outcomes, such as school
participation9 and achievement,
welfare dependency, addiction, risky
sexual behaviors, and involvement in
violence.10 The described
physiological effects of child abuse
and neglect on brain development,
stress, and inflammatory responses
support the observations as
causal.11,12

Despite a vast amount of literature on
the impacts of child abuse and
neglect, the effect on mortality has
received limited attention, especially
in adolescence and young adulthood.
The seminal Adverse Childhood
Experiences (ACEs) Study13 found
adults self-reporting .6 ACEs (CM
and household dysfunction) died, on
average, 20 years earlier than those
reporting no ACEs.14 But only 15% of
study participants were younger than
40 years on enrollment. In a UK study
of persons born in 1958, researchers
reported higher adjusted hazard
ratios (aHRs) for death before age 50
in persons with .2 ACEs compared
with those with none,15 and in
a Swedish study of persons born in
1953, researchers reported a higher
risk of death before age 65 in persons
with child protection service (CPS)
involvement relative to none.16 In
neither study did researchers report
the specific mortality impact in early
adulthood.

Late adolescence and early adulthood
is a crucial developmental stage, in
which the effects of mental illness,
suicidality, and substance use drive
a sharp increase in death rates.17,18

Yet we know little about whether
CM contributes to these premature
deaths. With the current study,
our aim was to address this
evidence gap, examining all-cause
and cause-specific mortality by CM
exposure in individuals aged 16 to 33
years, as indicated by CPS
involvement.

Studies ascertain CM exposure
through either (1) surveys of
survivors (years or decades after
events), parents, educators, or other
service providers or (2)
administrative records of child
protection agencies or death
registries. All methods suffer
potential sources of error. Survey-
based methods are subject to recall
failure (especially of early-in-life
events), the distorting effect of
community norms, social
acceptability bias, survivor bias, and
variable thresholds for CM. CPS
involvement as an indicator of CM
avoids these pitfalls but also can
involve imperfect case ascertainment.
However, in jurisdictions with wide-
spread mandatory reporting of
suspected CM, serious maltreatment
is unlikely to go unreported. CPS
administrative categories, designed to
ensure a proportionate response by
child protection authorities, can be
used as indicators of the levels of CM
exposure. CPS administrative data are
really the only option for CM
ascertainment to explore the
association between CM and death in
early adulthood at the population
level, given the rareness of the
outcome.

METHODS

Study Design and Participants

We used a retrospective cohort study
design using linked administrative
data. The study cohort included all
children born in South Australia (SA),
Australia, between January 1, 1986,
and May 31, 2003, with records
ascertained from the SA birth registry
and perinatal statistics collection,

surviving to age 16 years (based on
the death registry), totaling 331 254
persons.

Data were linked across multiple
administrative data sets by SA-NT
DataLink19 using deterministic and
probabilistic algorithms, with
extensive clerical review, drawing on
.50 administrative data sets. A
unique identifier was assigned to all
cohort members, and approved data
items were extracted by data
custodians. Deidentified data were
delivered to the research team for
merging across data sets.

The study is part of the Impacts of
Child Abuse and Neglect (iCAN)
research program,6 established to
estimate the health and social
consequences of CM in SA. Ethics
approval for the study was obtained
from the SA Health Human Research
Ethics Committee (HREC14SAH28)
and the University of South Australia
Human Research Ethics Committee
(HREC000032801).

Study Data

Child and Family Characteristics

The birth registry provided data on
each child’s date of birth, sex,
maternal age (,21 or $21 years),
and residential location (at birth),
which was mapped onto the Index of
Relative Socioeconomic Disadvantage
(IRSD)20 and allocated to quintiles of
disadvantage by using Australia-wide
cut points. The SA perinatal statistics
collection defined maternal marital
status (married/de facto, or not
married), smoking status (smoking,
not smoking, or unknown),
employment (employed or not
employed), all attributes associated
with poor child outcomes,21 and for
the infant, an indicator of serious
perinatal and/or congenital issues
(still hospitalized at 28 days postbirth
or discharged within 28 days of
birth).

Child Protection Data

The Department for Child Protection
(DCP) data files contained complete
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records of child protection contacts in
SA, including notifications (child
protection reports), investigations, and
substantiations from January 1, 1986,
to June 30, 2017, and out-of-home care
(OOHC) placements for all children
entering care from January 1, 1990, to
June 30, 2017, and for those children in
care on January 1, 1990, with entry to
care from January 1, 1986.

A child protection notification occurs
when the notifier believes the child is
at risk for, or has experienced, serious
harm or high-level chronic neglect.22

In SA, most occupations with
potential child contact (such as health
professionals, social workers,
educators, child care workers, police,
and legal professionals) are mandated
notifiers, with penalties for failure to
report. Child protection notifications
are also taken from the public. A child
protection investigation is instigated
when a notification reaches
a designated concern threshold and is
within the DCP remit (eg, familial);
the outcome options are
substantiated, not substantiated, or
no finding possible.

Children are placed in OOHC when
DCP determines that leaving the child
with their family poses an
unacceptable risk of (further) serious
harm.22 Periods in OOHC range from
overnight to 18 years. For this study,
children were classified by the age of

first entry to care: before or after 3
years, a core developmental pivot.
The preschool years (3–4 years of
age) represent a period of dramatic
growth in physical, affective, and
cognitive development, with
increasing mastery over motor skills,
impulse control, socialization skills,
and language.23,24 Rapid brain
development and relational
patterning is ocurring in the first few
years of life. This cut point has been
used previously in exploring CM-
associated outcomes.9

Persons with CPS contact are
heterogenous in terms of CM
exposure. DCP has adopted
a hierarchical categorization that
indicates increasing levels of concern
to guide its response.22 Persons were
categorized into groups on the basis
of DCP descriptors, plus
a subcategorization of children
entering OOHC, resulting in 7
mutually exclusive exposure groups
plus no exposure. Persons with only
notification(s) were allocated to 1 of
3 groups reflecting assessment of the
risk of harm; persons who had been
the subject of an investigation were
allocated to 2 groups depending on
whether alleged maltreatment was
substantiated; and persons who had
ever entered OOHC were divided into
2 groups depending on age of first
entry to care (Table 1).

Death data were drawn from the SA
death registry (all deaths registered
in SA from January 1, 1990, to May
31, 2019, noting month and year, $1
(up to 9) 4-digit cause-of-death codes
(according to the International
Classification of Diseases, 10th
Revision [ICD-10]),25 and/or
descriptive text fields. Where only
a descriptive text field was recorded,
L.S. and research assistant J.
Burgemeister independently
allocated cause-of-death codes,
resolving any discrepancies with H.N.
A hierarchical classification system
was adopted, informed by all
recorded cause-of-death codes. The
first allocation was to intentional self-
harm (suicide) (ICD-10 codes
X60–X84 and Y20); the second was to
poisonings, alcohol, drugs, other
substances, and mental illness (ICD-
10 codes F00–F99, R45, T36–T65,
X40–X45, Y10–Y19, and Y48 [but not
X60–X84 and Y20]); the third was to
vehicle crashes and other
unintentional injuries (ICD-10 codes
C01–V99 [but not the codes for
suicide, substances, or mental
illness]); and, finally, the fourth was
to natural causes (ICD-10 chapters I
to IV, VI to XVIII, XXI, and XXII but no
codes in chapters V, IXX, or XX).

Data Analyses

Cumulative deaths per 1000 persons
aged $16 years were computed for

TABLE 1 CPS Categories Adopted for This Study to Indicate CM Exposure

CM Exposure Description

Unexposed
group
1 No CM No CPS involvement: no record with SA DCP, categorized as unexposed to CM and taken as the reference category

Exposed groups
2 NOC Individual is the subject of NOC notification(s) only. Reports had inadequate information or did not reach CM concern

thresholds.
3 Other notification Individual is the subject of notification(s) type(s) AAR, NGI, ROU, extrafamilial (referred to police as a criminal matter), or

DNA but not CPM (see below) and with no record of investigation or OOHC.
4 CPM notification Individual is the subject of CPM notification(s), indicating high suspicion of risk of serious CM-related harm, classified as

“screened in.” No record of investigation or OOHC.
5 Investigation Investigation(s) recorded; no record of substantiation or OOHC
6 Substantiation Substantiation(s) of abuse or neglect recorded and never placed in OOHC
7 OOHC before age

3
At least 1 OOHC placement record and first entered care before their third birthday

8 OOHC from age 3 At least 1 OOHC placement record and first entered care on or after their third birthday

AAR, adolescent at risk; DNA, divert notifier action (child at risk but being looked after by another agency so not followed-up by Department for Child Protection); NGI, no grounds for intervention
(historic threat no longer current); ROU, report on unborn (extreme child protection concerns, such as major substance use disorder in expectant mother), referred to other agencies.
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FIGURE 1
Mortality from age 16 years, by CPS involvement (crude rates).

PEDIATRICS Volume 147, number 1, January 2021 5
 at The University of Texas Rio Grande Valley on January 21, 2021www.aappublications.org/newsDownloaded from 



each category of CPS involvement as
1 minus Kaplan-Meier estimator,
adjusting the denominator continuously
for censoring at May 31, 2019.

Multivariable Cox proportional
hazards regression models were
used to estimate aHRs for all-cause
mortality. The proportional hazards
assumption was assessed by using
the global proportional hazards tests
for univariable and multivariable
models, log-log plots, and the scaled
Schoenfeld residuals plot.

Covariates were included in the
model to adjust for potential
confounders, assessed at birth, and
before any possible impact of CM.
Child characteristics included sex,
birth year (1986–1991, 1992–1997,
or 1998–2003), and whether the
child was still hospitalized or was
discharged 28 days postbirth. This

latter variable was chosen as
a summary measure of serious
neonatal vulnerability, avoiding the
need to include potentially highly
correlated variables (such as
prematurity and low birth weight).

Family measures comprised maternal
age at the child’s birth, quintile area-
level socioeconomic status, mother’s
marital status, maternal smoking, and
employment.

Incidence death rates by cause-of-
death categories were calculated for
persons with any CPS contact and
with no CPS contact by dividing total
deaths within each cause-of-death
category by total person-years (16
years to May 30, 2019), accounting
for death. Poisson regression for the
count of deaths, offsetting for total
person-time at risk, was used to
estimate incident rate ratios (IRRs).

All analyses were conducted by using
Stata 16.0 (Stata Corp, College
Station, TX).

RESULTS

Characteristics of the Cohort

There were 331254 children in the
study cohort, of whom 20% (n =
66278) had some record of CPS
contact by age 16 years, and only 2.0%
(n = 6728) had ever been in OOHC. Of
those to enter OOHC, 42.0% (n = 2805)
had their first placement before 3 years
of age, (increasing from 30% to 56%
over the study time frame) (Table 2).

All measures of disadvantage were
more common in persons with CPS
contact compared with those with no
CPS contact; with the percentages
experiencing disadvantage higher in
CPS groups suggestive of more serious
CM exposure. For example, 10% of
children with no CPS contact had
mothers who were neither married nor
in a de facto relationship at the time of
their birth, but 20% to 22% of children
with a notifier only concern (NOC) or
other notification, 32% to 35% of
children who had been the subject of
an investigation (substantiated or not),
and 43% to 51% of children who had
entered OOHC had mothers who were
neither married nor in a de facto
relationship at the time of their birth.

Cumulative Mortality

Unadjusted mortality rates (per 1000
persons) from 16 years of age, by CPS
categories, are plotted in Fig 1. The
highest mortality was experienced by
those who had been placed in OOHC
and whose first entry to care occurred
after their third birthday. By 33 years of
age, mortality in this group was 30.9 per
1000 compared with 5.1 per 1000 in
those with no CPS contact. Young
people who had been the subject of
a substantiated child protection
notification, confirming serious CM
exposure, also had considerably higher
mortality across the age range than the
no CPS contact group, reaching 13.7 per
1000 by age 33 years. Individuals who

TABLE 3 Cox Proportional Hazards Models for Risk of Death From Age 16 Years, by CPS Involvement:
Crude and Adjusted Analyses

Univariable Multivariablea

HR (95% CI) P aHR
(95% CI)

P

Child attributes
CPS contact (reference: no CPS contact)
NOC 1.28 (0.87–1.90) .211 1.31 (0.88–1.95) .180
Other notification(s) 1.55 (1.09–2.21) .016 1.71 (1.18–2.48) .004
CPM 2.35 (1.78–3.11) ,.001 2.35 (1.75–3.14) ,.001
Investigation 2.20 (1.73–2.81) ,.001 2.09 (1.62–2.70) ,.001
Substantiation 2.88 (2.24–3.71) ,.001 2.61 (1.99–3.43) ,.001
OOHC from age 3 y 5.77 (4.45–7.48) ,.001 4.67 (3.52–6.20) ,.001
OOHC before age 3 y 2.35 (1.39–4.00) .002 1.75 (0.98–3.14) .060

Birth year (reference: born 1986–1991)
1992–1997 0.89 (0.77–1.03) .127 0.84 (0.71–1.00) .047
1998–2003 0.73 (0.56–0.96) .025 0.78 (0.19–3.14) .725

Sex (reference: female)
Male 2.17 (1.90–2.48) ,.001 2.17 (1.89–2.50) ,.001

Birth outcome (reference: discharged at ,28 d)
Still in hospital at 28 d 2.54 (1.90–3.39) ,.001 2.24 (1.66–3.03) ,.001

Mother’s characteristics at child’s birth
Age (reference: $21 y)
,21 y 1.75 (1.47–2.10) ,.001 1.15 (0.94–1.42) .175

Marital status (reference: married or de facto)
Not married or de facto 1.53 (1.31–1.79) ,.001 1.03 (0.86–1.23) .769

Employed (ref)
Not employed 1.20 (1.04–1.40) .014 1.07 (0.89–1.28) .483

IRSD (reference: Q4–Q5 least disadvantaged)
Q2–Q3 1.24 (1.06–1.45) .008 1.13 (0.96–1.32) .144
Q1 1.36 (1.15–1.60) ,.001 1.07 (0.90–1.27) .433

Smoking status (reference: not smoking)
Smoking 1.60 (0.97–2.65) .068 1.18 (0.71–1.97) .523

a Adjusted for child’s birth year, sex, birth outcome, Aboriginal status, and mother’s age and marital status, whether
employed, smoking status, and IRSD at the time of the child’s birth.
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had entered OOHC before their third
birthday experienced lower mortality
than those who had entered care after
age 3.

Association Between CPS
Involvement and Mortality

Adjusted and unadjusted hazard ratios
(HRs) for risk of death (by CPS
category) are reported in Table 3. In
unadjusted analysis, persons with any
CPS involvement, other than NOC only,
had significantly higher HRs than
children with no CPS involvement (HRs
= 1.55–5.77). After controlling for
sociodemographic attributes and birth
outcome, aHRs remained significantly
elevated across all but 1 CPS category.
Among those who had entered OOHC
for the first time after their third
birthday, aHR was highest (4.67; 95%
confidence interval [CI] = 3.52–6.20),
whereas for persons who had entered
OOHC for the first time before 3 years of
age, the aHR was 1.75 (95% CI =
0.98–3.14) compared with the no CPS
group. For those who had experienced
a child protection matter (CPM)
notification, or an investigation whether
substantiated or not, the aHR was more
than twice that of the no CPS group.

None of the indicators of maternal
and/or household socioeconomic
status at the time of the cohort
members birth were significant in
the multivariable model. Being
male (compared with female)
and still in hospital at 28 days
(compared with discharged by 28
days) conferred more than twice the
risk of death.

Cause of Death

Cause of death is presented in Table 4 by
history of CPS contact, describing the
number of deaths, cause-specific death
rates per 100000 person-years, and IRRs
(CPS versus no CPS contact). We found
that persons with CPS contact (indicating
CM exposure) were more likely to die in
circumstances involving poisonings,
alcohol, drugs, other substances, or
mental illness (incidence rate ratio [IRR] =
4.82 [95% CI = 3.31–7.01]) or suicide
(IRR = 2.82 [95% CI = 2.15–3.68]), but
also natural causes (IRR = 1.99 [95% CI =
1.52–2.57]), compared with children with
no CPS contact.

The biggest absolute contributor to
excess risk was suicide, at 11.46 per
100 000 person-years (17.77–6.31).

DISCUSSION

This is the first study to estimate the
impact of CM on all-cause and cause-
specific mortality from midadolescence
into early adulthood by using population-
level data. CPS contact as an indicator of
CM history was found to be strongly
associated with increased risk of death
between ages 16 and 33 years.
Substantial excess risk of early death was
found for every CPS contact category
except NOC (a category not reaching CM
concern thresholds), after adjusting for
a range of potential confounders. The
strength of association was highest in
categories indicating more serious
maltreatment exposure, supporting the
relationship as causal, when taken
together with well-described
mechanisms linking CM exposure to
disturbed emotional and behavioral
responses, a high sense of shame and
low impulse control,11,12,26,27 risk
factors for substance use, and suicide.
Multivariable modeling identified
excess risk of death with CM exposure,
ranging from an aHR of 1.71 (95% CI
= 1.18–2.48) to an aHR of 4.67 (95%
CI = 3.52–6.20), compared with
persons with no CPS contact. Noting
heterogeneity within each group (such

TABLE 4 Cause of Death by CPS Involvement, Number, Incidence Rate (per 100 000 Person-Years), and IRR: Crude Estimates

Major Causes of Deatha No CPS Contactb CPS Contactc IRR (95% CI) for CPS
Versus No CPS

P

No. of Deaths Incidence
Rated

No. of
Deaths

Incidence
Ratee

Suicide or intentional self-harm (codes
X60–X84, Y20)

154 6.31 90 17.77 2.82 (2.15–3.68) ,.001

Poisonings, alcohol, drugs, other substances,
and mental illness (of unknown intent)
(codes F00–F99, F20–F99, R45, T36–T65,
X40–X45, Y10–Y19, and Y48)f

60 2.46 60 11.86 4.82 (3.31–7.01) ,.001

Auto crash and other unintentional injuries
(codes V01–V99) and no record of
substances or mental illnessg

204 8.35 60 11.85 1.42 (1.05–1.90) .010

Natural causes (chapters I to IV, VI to XVIII, XXI,
and XX, with no cause-of-death codes in
chapters V, XIX, or XX)

204 8.35 84 16.59 1.99 (1.52–2.57) ,.001

Missing 40 1.63 23 4.54 2.77 (1.58–4.74) ,.001
All deaths 662 27.11 318 62.80 2.32 (2.02–2.65) ,.001

a ICD-10, see ref 26.
b No CPS involvement to age 16 years.
c Any CPS contact to age 16 years.
d Per 100 000 person-years (person-years of observation from the 16th birthday to May 31, 2019, is 2 442 010 in those with no CPS contact, taking account of premature deaths).
e Per 100 000 person-years (person-years of observation from the 16th birthday to May 31, 2019, is 506 419 in those with some CPS contact, taking account of premature deaths).
f Including assault (codes X85–Y09 and Y35) if substances are involved.
g Including assault if there is no involvement of substances.
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as exposure to other adversities or
protective factors), the strength of the
observed associations is remarkable.

These finding suggest persons with
CM expsoure are at substantial excess
risk of death during late adolescence
and early adulthood, possibly greater
than risk differentials at older ages
(noting in the Swedish study16 that
researchers reported an aHR of
1.76–2.91 for persons with CPS
contact compared with those with no
contact, for death before age 65 years).
This conclusion is consistent with
a view that youth and young adulthood
is a period of particular vulnerability for
persons with a CM history.

For persons who had entered OOHC for
the first time before their third birthday,
effect estimates were lower (aHR = 1.75)
than those for persons with suspected
(CPM) or substantiated maltreatment
who did not enter OOHC (aHR =
2.09–2.62) and lower than those for
persons who had entered care after their
third birthday (aHR = 4.67). A possible
explanation is that for children who first
enter care during infancy, exposure to
CM during the early formative years of
rapid brain development and relational
patterning is reduced, thereby limiting
potential harms (the purpose of early
removal). Consistent with this, in our
cohort, persons who had entered care
before age 3 had, on average, 40% longer
total time in care than children who had
first entered care from age 3. But, as
noted below, further exploration of the
pattern of OOHC is warranted.

Distinguishing the impact of CM
exposure from CPS involvement
(particularly removal) presents an
ongoing methodologic challenge28 and
is a crucial area for further study. It
would be valuable, in a future study, to
explore more fully the role of CM
exposure (type, age, and relationship to
perpetrator), the timing and
extensiveness of child protection system
contact, and for children entering OOHC,
the ages of entry to and exit from care,
total time in care, placement changes,
type of care, family reunification, and

how these characteristics interact with
child sex, socioeconomic status, and
birth cohort to impact risk of death.

In terms of cause of death, the largest
absolute differential in mortality rates
(persons with any CPS contact versus
those with none) related to deaths
involving poisonings, alcohol, other
substances, mental illness, and suicide.
Mental health and/or substance-related
causes accounted for 20.9 excess
deaths per 100000 person-years,
compared to natural causes at an extra
8.2 deaths per 100000 person-years.
This is consistent with extensive
evidence linking CM to mental illness,
suicide, and substance use.10–12

In the adjusted analysis, being male
(compared with female) carries
a substantial excess risk of death in youth
and young adults (aHR = 2.17), which
underscores an imperative to do more to
support boys and young men, especially
those who are victims of CM. In a large
US study of teenagers, researchers found
that the relative risk for attempted
suicide in boys with CM history
(compared to those with none) was
considerably higher than that in girls (eg,
for familial sexual abuse [aHR = 15.04 for
males but aHR = 4.34 for females, with
CM history versus those with none]).10

Our study has a number of strengths.
First, it is based on data from an entire
population, all births in SA between 1986
and 2003, totaling 331254 persons. This
is particularly critical for a study of
mortality, in which sampling (say
a survey in early adulthood) will
inevitably exclude the most vulnerable:
those who have died or become homeless
or incarcerated or those with serious
addictions. Second, the use of validated,
linked administrative data for CM history,
mortality status, and socioeconomic
covariates ensure high-quality data. Third,
the covariates were collected at the time
of the child’s birth, before CM exposure,
and as such, are not compromised by
possible location on the causal pathway.
Fourthly, CM is a complex construct, and
our use of distinct categories of CPS
involvement, postulated to indicate the

seriousness of CM exposure and risk of
harm, is more informative.

This study is timely, providing new,
contemporary evidence in an
underresearched area, covering
deaths recorded through May 31,
2019. In the context of escalating
child protection costs globally, for
delivering CPS and addressing the
consequences of CM,29 (in SA, CPS
costs increased from A $174 million
in 2008–2009 to A $504 million in
2017–2018),30 generating current
policy-relevant evidence to guide
policy and practice change is crucial.

Some study limitations remain. CPS
involvement is a robust indicator of
likely CM, and yet some maltreatment
is not reported to CPS, and some
children about whom reports are made
and investigations take place will not
suffer maltreatment; with potential for
misunderstandings, or social class or
racial bias. But with occupations that
have contact with children, designated
mandated notifiers, and protocolized
decision rules in use, this source of
error is expected to be low. CPS
involvement data are limited to contact
with the SA child protection system,
and registered deaths outside of SA are
not captured, representing a small,
unavoidable source of bias.

The core findings that CM is associated
with substantial excess risk of death
during late adolescence and early
adulthood and that the more severe the
CM exposure the higher the excess risk,
we suggest, are widely generalizable.
They have strong theoretical
underpinning and are consistent with
published studies reporting large effects
of CM on mental health.8 At the same
time, excess risk of death associated
with specific CPS categories could vary
across jurisdictions given differences in
thresholds for child protection
notification, investigation, substantiation
and removal, type of OOHC options, and
policy settings, including access to
adoption and early intervention
services. Replication of this study in
other jurisdictions would be valuable.
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Policy Implications

Suicide prevention is a high priority in
Australia and internationally. Suicide
represents a major cause of early death
and associated, potential life-years lost
globally.31,32 This study highlights the
importance of incorporating CM into
suicide prevention policy frameworks. It
adds weight to the evidence base that
CM is toxic to developing brains and to
the creation of an intact sense of
self,11,12,33 with consequences for suicide
risk. A consistently heightened stress
response impacts on allostatic load and
metabolic health. These pathways have
implications for mental health and
physical health across the life course.

The excess risk of suicide and
substance-related deaths are
considerable, and death as an outcome
is incontrovertible and potentially
avoidable. A commensurate response,
involving greater support for at-risk
children and families, is urgently
required across clinical services, child
protection, and the wider human
services sector. Suicide intervention
strategies must begin early in life. For
pediatricians, primary care physicians,
psychiatrists, and other clinicians
working with children and adolescents,
the need to be alert to the maltreating
family context when seeing emotional
and behavioral problems is reinforced.12

Other research by the lead author34

found that mental health services in SA
are grossly inadequate to support the
mental health of infants, children,
adolescents, and their families. In this
mortality study, we highlight the tragic
consequences of this gap. There are
evidence-based interventions for healing
parent and child relationships,26,35,36 but
vulnerable families typically do not have
access to such programs in Australia
and internationally.37

No indicators of family socioeconomic
status were associated with mortality in
the multivariable model (findings
consistent with the study by Jackisch et
al16) and, as hypothesized, the observed
socioeconomic gradient in health is
primarily driven by CM history.38 In

studies that seek to describe influences
on health disparities, the inclusion of CM
as a covariate should be standard.

CONCLUSIONS

In this study, we provide strong evidence
of a substantial excess risk of death in
young adults related to CM exposure.
This finding reinforces other evidence of
the serious consequences of childhood
trauma across the life course.13 There is
no reason to expect that these results
would not have wide applicability, given
the findings are a reflection of underlying
physiological pathways between CM and
brain development (affecting thinking,
behaviors, and emotional responses) and
the effect of CM on relational patterning
and sense of self.

For children who first enter OOHC early,
DCP engagement may reduce risk. SA
DCP policies and practices have changed
over the time frame of our data, with
a shift toward earlier-in-life
identification of children at high risk.22

At the same time, there are strong
community pressures and ethical
considerations that ensure child removal
is used as a last resort. Gathering more
evidence to better understand when
child removal is beneficial is needed.

The imperative to keep children safe
must extend beyond childhood. Most
children exposed to CM who come to
the attention of child protection
agencies are not placed in OOHC, but
the outcomes of children who are
placed in care, as well as those who are
not, suggests not enough is being done
to ameliorate harms or prevent further
maltreatment. Children with suspicion
of CM are at serious increased risk of
death as youth and/or young adults.
And yet the balance of child protection
funding is often focused on OOHC.30

Changes to the service response,
including the more effective engagement
with and upskilling of clinicians in
a coordinated, cross-sectoral response to
childhood trauma, is desirable. For
pediatricians, who are increasingly
seeing children with behavioral and
development problems,39 this also

means being alert to the possibility of
toxic stress driving observed challenging
behaviors,12 and recognizing the potential
serious consequences if relational trauma
is not addressed and the unique
preventive opportunity. As a society, we
simply must do better to protect children
not just against current harms but also to
the extreme consequences of CM across
the life course.
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