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Objectives. We sought to describe approaches to surveillance of fatal child
maltreatment and to identify options for improving case ascertainment.

Methods. Three states—California, Michigan, and Rhode Island—used multiple
data sources for surveillance. Potential cases were identified, operational defini-
tions were applied, and the number of maltreatment deaths was determined.

Results. These programs identified 258 maltreatment deaths in California, 192
in Michigan, and 60 in Rhode Island. Corresponding maltreatment fatality rates
ranged from 2.5 per 100000 population in Michigan to 8.8 in Rhode Island. Most
deaths were identified by child death review teams in Rhode Island (98%), Uni-
form Crime Reports in California (56%), and child welfare agency data in Michi-
gan (44%). Compared with the total number of cases identified, child welfare
agency (the official source for maltreatment reports) and death certificate data un-
derascertain child maltreatment deaths by 55% to 76% and 80% to 90%, respec-
tively. In all 3 states, more than 90% of cases ascertained could be identified by
combining 2 data sources.

Conclusions. No single data source was adequate for thorough surveillance
of fatal child maltreatment, but combining just 2 sources substantially increased
case ascertainment. The child death review team process may be the most prom-
ising surveillance approach. (Am J Public Health. 2008;98:296–303. doi:10.2105/
AJPH.2006.087783)
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case ascertainment. We describe the ap-
proaches taken in these programs and sum-
marize the epidemiology of fatal child mal-
treatment. Because underascertainment of
fatal child maltreatment by both child protec-
tive services and death certificate data are
well documented, we focused on the relative
utility of additional data sources available for
surveillance and explored various options for
improving case ascertainment. Four of the au-
thors took part in the state programs (T.M.C.
and V. J. P. in Michigan, S. J.W. in California,
and W.V-O. in Rhode Island). By summariz-
ing options for surveillance based on their ex-
periences, we hope to provide useful informa-
tion to other states interested in establishing
surveillance for fatal child maltreatment.

METHODS

Identification of child maltreatment deaths
for inclusion in the surveillance program (i.e.,
surveillance case ascertainment) was con-
ducted for 2 years (2000 and 2001) in Cali-
fornia and Michigan and for 5 years in Rhode

Island (1998–2002, to compensate for the
small number of deaths). Each state devel-
oped an approach to child maltreatment case
ascertainment by using multiple sources of
applicable data available in their state. The
3 states used 4 data sources in common: rec-
ords from the state’s child welfare agency,
state child death review team(s) data, law en-
forcement reports of homicides made to the
Federal Bureau of Investigation Uniform
Crime Report system (UCR), and death certifi-
cates. Although California and Rhode Island
each used an additional data source (Child
Abuse Central Index in California and med-
ical examiner records in Rhode Island), we fo-
cused on the 4 sources of child maltreatment
fatalities consistently available in most states.

The 3 states used the same conceptual
case definition that included deaths of chil-
dren aged younger than 10 years that re-
sulted from actions or inactions by the child’s
parent or other adult caregiver (e.g., babysit-
ter). In addition, each state program devel-
oped unique operational definitions to iden-
tify cases from the data sources in that state.

Child maltreatment causes a significant num-
ber of fatalities in the United States, and
accurately determining the number of
maltreatment-related deaths each year re-
mains a challenge. With data from child pro-
tective services agencies, the National Child
Abuse and Neglect Data System estimated
there were nearly 1500 child abuse–related
or neglect-related deaths in 2004 (2.0 per
100000 children).1 However, child protective
services data are known to underestimate
maltreatment deaths for a variety of reasons
including difficulties identifying, investigating,
and reporting deaths to child protective ser-
vices; lack of standard definitions of child
maltreatment; and differing legal standards
for substantiation of maltreatment.2,3

In the United States, a death certificate is
the official record of death. Death certificates
include a determination of the cause and
manner of death and are often used to sum-
marize the mortality burden of injuries and
diseases. It is, however, well documented that
these vital records underestimate the magni-
tude of fatal child maltreatment.3–6 In fact,
50% to 60% of all child maltreatment deaths
are not identified as such by death certifi-
cates,3,5,6 with 1 report estimating that 85%
of deaths related to child maltreatment are
recorded on the death certificate as attributa-
ble to other causes.7

The combination of data from multiple
sources to obtain more accurate identification
of individuals with the condition under sur-
veillance (i.e., case ascertainment) has en-
hanced public health surveillance of injuries
and violence8–11 and has shown promise as a
method for obtaining more accurate estimates
of mortality related to child maltreatment.3,6

In September 2001, the Centers for Disease
Control and Prevention (CDC) funded pro-
grams in 3 states—California, Michigan, and
Rhode Island—to develop and evaluate public
health surveillance of fatal child maltreatment
through the use of multiple data sources for
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Once potential cases were identified and the
operational definitions of child maltreatment
were applied, the total number of maltreat-
ment deaths for the surveillance period was
determined. Duplicate cases (i.e., deaths as-
certained by more than 1 source) were identi-
fied by name and other personal identifiers
and counted in the total only once. The im-
plementation of this process differed by state
and is described below. All data sources, cri-
teria for identifying potential cases, and oper-
ational definitions used are listed in Table 1.

California
The California Department of Health Ser-

vices obtained information on all deaths that
met the criteria for potential cases from each
data source (Table 1). These cases were
unduplicated (i.e., individual child deaths in-
cluded in more than 1 data source were iden-
tified and counted only once), resulting in a
list of potential child maltreatment deaths.

As a method of verification, the California
Department of Health Services sent each
county child death review team the list of
potential child maltreatment deaths that oc-
curred either in its jurisdiction or to a resi-
dent of the jurisdiction. The teams were
asked if they had reviewed these deaths (ap-
proximately 75% had been reviewed) and, if
so, whether the deaths were determined by
the team to be maltreatment related. They
were also asked to submit information on any
other deaths not included on the list that they
had reviewed and considered to be maltreat-
ment related. This verification process is re-
ferred to as the Child Death Review Team
Reconciliation Audit. The maltreatment
deaths reported here are those identified
from all sources, including deaths added by
the Child Abuse Central Index and the Child
Death Review Team Reconciliation Audit, but
excluding deaths determined during the audit
to not be maltreatment related.

Michigan
A key component of Michigan’s surveil-

lance efforts was the convening of a work
group that was involved in every aspect of the
surveillance process. The work group was
multidisciplinary and included individuals
from child protective services, public health,
and state police, as well as a child abuse

pediatrician, social worker, forensic patholo-
gist, child law expert, and others.

Case ascertainment began after the work
group determined specific criteria for the
identification of potential cases from each
data source. A case abstractor then compiled
all records related to the deaths that met
these criteria. The work group developed an
operational case definition based on Michigan
laws and policies and then met on a regular
basis to review the abstracted records on
each potential case. Deaths were classified
as maltreatment related if they met any of
the case definition criteria (Table 1).

A special emphasis for Michigan was to
more completely ascertain neglect-related
deaths. The work group chose to do this by
examining the circumstances of unintentional
injury deaths. Because of the enormous vol-
ume of these deaths among children aged
younger than 10 years, only unintentional in-
jury deaths of children with any substantiated
child protective services report on the child or
family member was reviewed (approximately
27% of child injury deaths met these criteria).
These deaths were identified, abstracted, re-
viewed, and classified in the same manner as
deaths identified from the other 4 sources.

Rhode Island
All deaths that met the case definition

(Table 1) from state child welfare agencies,
UCR, and death certificate data were in-
cluded as cases in the surveillance system
without additional review. For child death
review team data, the types of deaths re-
viewed and the review process changed dur-
ing the surveillance period. To ensure that
maltreatment-related deaths were consis-
tently identified from this source, the follow-
ing procedure was implemented: data on all
child deaths that occurred in Rhode Island
from 1998 through 2002 in which the man-
ner of death was listed as homicide, suicide,
accident, or undetermined, and natural
deaths in which the cause of death was sud-
den infant death syndrome were obtained
and abstracted. In addition, abstracted data
on the 3 natural deaths that occurred in
1998 and 1999 that had previously been
identified by the child death review team as
possibly maltreatment related were also
compiled. Two child abuse pediatricians

independently reviewed the abstracted data,
identified deaths attributable to child mal-
treatment, and then compared their findings.
If the physicians’ maltreatment determina-
tions differed for a particular death, they dis-
cussed the death and reached agreement
(differing initial determinations occurred for
only 3 deaths; consensus was reached on
each of these). The deaths determined to be
maltreatment related by this process were in-
cluded in the surveillance data as child
death review team maltreatment-related
deaths.

Data Analyses
Population data for each state were ob-

tained from the United States Census Bureau
and used to calculate standard age-specific
maltreatment fatality rates per 100000 popu-
lation.12 Rates were calculated by averaging
the total maltreatment deaths over the 2-year
period (5 years for Rhode Island), dividing
this by the year-2000 population, and multi-
plying by 100000; 95% confidence intervals
(CIs) were calculated around these rates.
Rates by age, gender, race, ethnicity, and type
of maltreatment were calculated in the same
way as the overall rates; a χ2 statistic was cal-
culated to assess differences within the states.

RESULTS

Ascertainment of Maltreatment Deaths
The total number of maltreatment deaths,

the number identified by each data source,
and the number identified by combining
sources are presented by state in Table 2.
During the surveillance period, there were a
total of 258 cases identified in California,
192 cases in Michigan, and 60 cases in
Rhode Island. In California, 13 (5.0%) cases
uniquely identified by the Child Abuse Cen-
tral Index (i.e. identified only by the Child
Abuse Central Index data) were included in
this total. The medical examiner data in
Rhode Island did not identify any cases that
were not also identified by another data
source.

Of the deaths ascertained by each of the
4 data sources, the most deaths were ascer-
tained by the child death review team in
Rhode Island (98%), UCR in California
(56%; followed closely by the child death
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TABLE 1—Fatal Child Maltreatment Surveillance Data Sources, Criteria for Identifying Cases, and 
Operational Case Definitions: California and Michigan, 2000–2001, and Rhode Island, 1998–2002

Data Sources Used by Funded States Criteria for Identifying Potential Cases Case Definition to Meet Criteria for Case Ascertainment

California
Department of Social Services Child Welfare System/ All deaths of children receiving any services from the state child Any death that meets at least 1 of the criteria below and is not ruled 

Case Management System welfare system out by the Child Death Review Team Reconciliation Audit as not 
Fatal Child Abuse and Neglect Surveillance Program Fatal Child Abuse and Neglect Surveillance Program forms related to maltreatment:
Department of Justice supplemental homicide reports submitted by county child death review teams with reported • Child deaths identified in the Child Welfare System/Case 

reported to the FBI Uniform Crime Reports judgment that the death was caused by or related to child  Management System as being caused by abuse or neglect 
Department of Health Services Office of Health abuse or neglect, categorized as suspicious, or questionably (by birth parent or caretaker)

Statistics—Death Statistics Master File related to child abuse and neglect • Child deaths reported by the Fatal Child Abuse and Neglect 
Department of Justice Child Abuse Central Index Reported supplemental homicide reports homicides that either Surveillance Program to be definite child abuse or neglect

have victim–offender relationship of child–parent (or • Child homicide deaths recorded as either having a 
stepparent), or a precipitating event variable coded as “child victim–offender relationship of child–parent (or stepparent) 
abuse” or “babysitter” or precipitating event variable coded as either “child abuse”

Homicides among children aged younger than 10 years identified or “babysitter”
by manner or ICD-10 codes X85–Y09a • ICD-10 codes Y06, Y07, T74a

Deaths submitted to the state Child Abuse Central Index registry • Deaths identified as substantiated or inconclusive of child 
at the completion of the local investigation as substantiated abuse or neglect in the Child Abuse Central Index registry
or inconclusive for child abuse or neglect • Additional deaths submitted by child death review teams as 

part of their Reconciliation Audit to be child abuse or 
neglect fatalities

Michigan
Family Independence Agency records All deaths of children receiving any services from the state child Any death that meets at least 1 of the following criteria:
Keeping Kids Alive Child Death Review Team forms welfare system • Family Independence Agency classified as Category I or Category II 
State Police supplemental homicide reports All deaths reviewed by a child death review team in which abuse (i.e., a preponderance of evidence supports the allegation of

reported to the FBI Uniform Crime Reports or neglect was reported to be the cause or a contribution to intense [Category I] or high [Category II] risk of child 
Michigan vital statistics death certificate files the death maltreatment)

All homicide deaths reported by the state police in Uniform Crime • The Child Death Review Team determined the death to be 
Reports maltreatment related

Deaths deemed homicide or undetermined in the vital statistics • Charges filed under Michigan’s penal code for 1st-, 2nd-, or 
system 3rd-degree child abuse or a higher charge

Deaths deemed accidental in vital statistics, if there was also a • ICD-10 code for child maltreatment (Y06, Y07, T74)a listed as 
prior substantiated child protective services report on child the underlying cause of death, irrespective of manner of death
or caregiver • Event leading to death is the result of grossly negligent failure 

to provide physical care, health care, or supervision

Rhode Island
Department of Children, Youth, and Families records Deaths determined by child protective services to be attributed Any death that meets at least 1 of the following criteria:
Rhode Island Child Death Review Team records to abuse or neglect • Deaths determined by child protective services to be attributed
Office of the State Medical Examiner records Child death review team potential cases: 1998–1999, all child to abuse or neglect
Supplemental homicide reports deaths reported to the State Medical Examiner; 2000–2002, • Independent review of child death review team abstracted data 
Vital records all deaths where manner of death is not natural or cause is by 2 child abuse pediatricians who classified deaths as 

sudden infant death syndrome related to abuse or neglect
Deaths determined by the medical examiner to be homicide by • Deaths determined by the medical examiner to be homicide by 

parent, caregiver, or unknown perpetrator parent, caregiver, or unknown perpetrator
All supplemental homicide reports • All supplemental homicide-reported deaths where the 
Deaths deemed homicide (ICD-9 codes E960–E969; ICD-10 perpetrator was listed as parent, caregiver, or unknown 

codes X85–Y09)a perpetrator
• Deaths with manner homicide (ICD-9 codes E960–E969; 

ICD-10 codes X85–Y09)a

Notes. FBI = Federal Bureau of Investigation; ICD = International Classification of Diseases, Ninth Revision. Surveillance in Rhode Island included 3 additional years of data to compensate for the
small number of deaths.
a ICD-9 codes E960–E969 = homicide and injury purposely inflicted by other persons.16 ICD-10 codes X85–Y05, Y08–Y09 = assault, Y06 = neglect and abandonment, Y07 = other maltreatment
syndromes, and T74 = maltreatment syndromes.17
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TABLE 2—Fatal Child Maltreatment Cases Ascertained From Each Data Source,
Combinations of Sources, and Surveillance Approach: California and Michigan,
2000–2001, and Rhode Island, 1998–2002

No. (%) of Maltreatment Cases Identified

Data Sources California Michigan Rhode Island

Total maltreatment deaths, casesa 258 (100) 192 (100) 60 (100)

Cases by data source

Child welfare agency 63 (24) 85 (44) 16 (27)

Child death review team 141 (55) 62 (32) 59 (98)

UCR 145 (56) 35 (18) 9 (15)

Death certificates 51 (20) 19 (10) 10 (17)

Number of cases identified by combining 2, 3, or 4 data sourcesb

Child welfare agency and child death review team 175 (68) 108 (56) 60 (100)

Child welfare agency and UCR 168 (65) 99 (52) 21 (35)

Child welfare agency and death certificates 92 (36) 92 (48) 21 (35)

Child death review team and UCR 214 (83) 64 (33) 59 (98)

Child death review team and death certificates 160 (62) 63 (33) 59 (98)

UCR and death certificates 152 (59) 44 (23) 10 (17)

Child welfare agency, child death review team, and UCR 228 (88) 109 (57) 60 (100)

Child welfare agency, child death review team, and death certificates 187 (72) 109 (57) 60 (100)

Child welfare agency, UCR, and death certificates 171 (66) 102 (53) 21 (35)

Child death review team, UCR, and death certificates 217 (84) 65 (34) 59 (98)

Child welfare agency, child death review team, UCR, and death certificates 230 (89) 110 (57) 60 (100)

Notes. UCR = state law enforcement homicide reports made to the Federal Bureau of Investigation Uniform Crime Report
system; surveillance in Rhode Island included 3 additional years of data to compensate for the small number of deaths. Fatal
child maltreatment cases were those that included deaths of children younger than 10 years that resulted from actions or
inactions by the child’s parent or adult caregiver.
aIncludes all cases identified by the 4 common data sources plus those identified by the Child Abuse Central Index and the
Child Death Review Team Reconciliation Audit in California, and the surveillance work group in Michigan.
bFor this section, the total number in each column includes only cases identified by the existing data sources listed in each
row; cases identified by the Child Abuse Central Index data source and Child Death Review Team Reconciliation Audit process
in California and the surveillance work group in Michigan are excluded. Percentages are calculated with the number listed in
the column as the numerator and the total number of maltreatment cases identified in the state as the denominator.

review team at 55%), and child welfare agen-
cies in Michigan (44%). Sources that identi-
fied the fewest cases, 20% or less, were
death certificates in all 3 states and UCR in
Rhode Island and Michigan. State child wel-
fare agencies, the official reporting source for
child maltreatment, identified approximately
one fourth of the deaths ascertained in Cali-
fornia (24%) and Rhode Island (27%), and
44% in Michigan.

Table 2 illustrates the effect of combining
data sources and presents the number of
unique deaths ascertained by all combina-
tions of the 4 data sources. In Rhode Island,
the 4 sources captured 100% of the ascer-
tained cases (60 of 60), but not in California
(89%; 230 of 258) or Michigan (57%; 110
of 192). This was the result of the different

approaches to surveillance taken by the
states. Rhode Island combined the maltreat-
ment deaths identified by each data source
into an unduplicated total number of deaths.
By contrast, California identified 15 unique
cases during the Child Death Review Team
Reconciliation Audit, (plus 13 additional cases
from the Child Abuse Central Index data),
and Michigan added 81 cases after reviewing
unintentional injury deaths among children
who had a prior substantiated child protective
services report. Consequently, California and
Michigan each identified a number of addi-
tional cases during the surveillance process
that were not identified as maltreatment in
the 4 common data sources and therefore
were not included in the data source totals in
Table 2. However, because these deaths were

identified as maltreatment related by the
Child Death Review Team Reconciliation
Audit, (California) and the review of injury
deaths (Michigan), they are included in the
total number of cases ascertained by the sur-
veillance process.

In all 3 states, more than 90% of the cases
ascertained by combining the 4 data sources
could be identified by linking just 2 of the
sources, although the 2 key sources differed
by state. In Rhode Island, all but 1 of the
cases were ascertained with the child death
review team data; combining child death re-
view team and child welfare agency data re-
sulted in ascertainment of all 60 cases. In
Michigan, the combination of child death
review team and child welfare agency data
identified all but 2 of the cases ascertained by
the 4 sources (108 of 110). And in California,
child death review team and UCR data identi-
fied 93% (214 of 230) of cases identified by
the 4 sources.

Descriptive Epidemiology of Fatal Child
Maltreatment

Child maltreatment fatality rates and de-
scriptive epidemiology are presented in
Table 3. Overall fatality rates per 100000
population ranged from a low of 2.5 (95%
CI=2.1, 2.9) in California to 8.8 (95%
CI=3.7, 13.9) in Rhode Island. Rates were
calculated by age group, gender, race, ethnic-
ity, and type of maltreatment. Although these
rates varied substantially across states, the
data consistently identified the highest rates
among infants and African Americans
(χ2 P<.05). Boys had higher fatality rates
than girls in Rhode Island and Michigan but
not in California, where the fatality rates by
gender were similar. Rates for neglect were
2 to 6-times higher than those for physical
abuse in Michigan and Rhode Island, but not
in California.

Child maltreatment fatality rates by data
source for each state are shown in Table 4.
Fatality rates calculated from state child wel-
fare agency data (typically the official source
of child maltreatment statistics) ranged from
0.6 per 100000 in California to 3.0 per
100000 in Michigan. The highest fatality
rates were for child death review team and
UCR data in California (1.4 per 100000),
child welfare agency data in Michigan, and
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TABLE 3—Demographic Characteristics of Maltreated Children and Type of Fatal
Maltreatment: California and Michigan, 2000–2001, and Rhode Island, 1998–2002

California Michigan Rhode Island

Child Characteristics No. (%) Ratea (95% CI) No. (%) Ratea (95% CI) No. (%) Ratea (95% CI)

Total maltreatment deathsb 258 (100) 2.5 (2.1, 2.9) 192 (100) 6.8 (5.4, 8.2) 60 (100) 8.8 (3.7, 13.9)

Age, y

< 1 116 (45) 12.0 (8.8, 15.2) 108 (56) 41.2 (30.0, 52.4) 41 (68) 67.2 (37.5, 96.9)

1–4 100 (39) 2.5 (1.8, 3.2) 57 (30) 5.3 (3.3, 7.3) 7 (12) 2.7 (0.2, 5.6)

5–9 42 (16) 0.8 (0.5, 1.1) 27 (14) 1.8 (0.8, 2.8) 12 (20) 3.3 (0.6, 6.0)

Gender

Boy 121 (47) 2.3 (1.7, 2.9) 103 (54) 7.1 (5.1, 9.1) 39 (65) 11.2 (6.1, 16.3)

Girl 136 (53) 2.7 (2.0, 3.4) 89 (46) 6.4 (4.5, 8.3) 21 (35) 6.3 (2.4, 10.2)

Race/ethnicityc

White 99 (38) 1.2 (0.9, 1.5) 102 (53) 4.7 (3.4, 6.0) 42 (68) 7.2 (4.1, 10.3)

Hispanic 89 (34) 1.8 (1.3, 2.3) NA NA 11 (18) 10.4 (1.5, 19.3)

African American 54 (21) 5.9 (3.6, 8.2) 87 (45) 15.6 (10.9, 0.3) 11 (19) 16.9 (2.5, 31.3)

Asian/Pacific Islanderd 13 (5) 1.2 (0.3, 2.1) 0 0 3 (5) . . .

American Indian/ 0 0 1 (0) . . . 3 (5) . . .

Alaska Natived

Other or unknownd 92e (36) . . . 2 (1) . . . 1 (2) . . .

Type of maltreatment

Physical abuse 199 (77) 1.9 (1.5, 2.3) 65 (34) 2.3 (1.5, 3.1) 9 (15) 1.3 (0.1, 2.5)

Neglect 74 (29) 0.7 (0.5, 0.9) 127 (66) 4.5 (3.4, 5.6) 53 (88) 7.8 (4.8, 10.8)

Notes. CI = confidence interval; NA = not available. In California and Rhode Island, type of maltreatment totals more than
100% because the categories are not mutually exclusive. California has 1 case with unknown gender.
aAverage maltreatment fatality rates per 100 000 population.
bInclusive years: 2000–2001 for California and Michigan and 1998–2002 for Rhode Island. Surveillance in Rhode Island
included 3 additional years of data to compensate for the small number of deaths.
cRace information obtained from each source in California and from death certificates in Michigan and Rhode Island.
dFatality rates not calculated for categories with fewer than 5 deaths, because rates are very unstable for small numbers.
Also, fatality rates were not calculated for the “other” category because of a lack of a denominator.
eIncludes 79 children of Hispanic ethnicity in which race information is unknown.

child death review team data in Rhode Island
(8.7 per 100000). Fatality rates by child
characteristics and type of maltreatment
shown in Table 4 demonstrate that although
the rates were lower for the single data
sources, the overall patterns identified with
the combined data remained the same. That
is, fatality rates were higher for infants and
African Americans, and fatality rates were
generally higher for physical abuse than for
neglect in Rhode Island and Michigan data,
but not in California.

DISCUSSION

Our results confirm existing literature that
documents the underascertainment of child
maltreatment deaths by state child welfare
agency and death certificate data. When

compared with the total number of cases
identified by multiple sources and alternative
approaches to surveillance in these 3 states,
state child welfare agency data underascer-
tained child maltreatment deaths by 55% to
76%, and death certificates underascertained
deaths by 80% to 90%, a range that is con-
sistent with the literature.3,5–7 Our findings
further contribute to the understanding of
child maltreatment by documenting case as-
certainment by other sources of existing state
data proposed for surveillance and by sum-
marizing important differences across states
regarding how well individual data sources
perform. For example, in California, UCR
data identified the most cases, but in Michi-
gan and Rhode Island, UCR data were com-
pletely redundant—every case identified by
UCR data was also identified by another

source. Although no single source was consis-
tently the best or worst across all 3 states,
child death review team data were the best
or second-best single source in Rhode Island,
California, and Michigan, identifying 98%,
55%, and 32% of cases, respectively.

Our results demonstrate that each data
source, when used in isolation, substantially
underascertains the total number of fatal
child maltreatment cases identified. The ex-
ception is child death review team data in
Rhode Island. The success of the child death
review team in Rhode Island is likely related
to the relatively small number of child deaths
that occur in the state each year. Further-
more, the child death review team process in
Rhode Island differs from the processes in
California and Michigan in that 1 team re-
views deaths for the entire state and this team
included a child abuse pediatrician, factors
that may have facilitated identification of fatal
child maltreatment by the Rhode Island child
death review team. By contrast, California
and Michigan have child death review teams
in each county that may (although many do
not) include a child abuse pediatrician. These
teams review the death and then transmit
data to a state agency that aggregates and
summarizes the data provided.

The results further demonstrate the value
of using multiple existing data sources to im-
prove child maltreatment surveillance. In
each state, the use of 2 data sources resulted
in ascertainment of more than 90% of
unique cases identified from all 4 sources.
Although the 2 data sources were not consis-
tent across the states, child death review team
data were a key source. Combining child
death review team data with child welfare
data in Michigan and Rhode Island resulted
in 98% (108 of 110) and 100% (60 of 60)
ascertainment, respectively, whereas combin-
ing child death review team and UCR data
in California identified 93% (214 of 230) of
cases ascertained by all sources.

In addition, the expanded surveillance
processes in California and Michigan ascer-
tained cases not identified from the 4 com-
mon sources. This suggests that even when
multiple data sources are combined, maltreat-
ment fatalities are still underascertained, and
other methods to identify cases such as the
effort in Michigan to identify neglect by
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TABLE 4—Rates of Fatal Maltreatment by Data Source and Child Characteristics: California and 
Michigan, 2000–2001, and Rhode Island, 1998–2002

California Michigan Rhode Island

Child Child     Child
Child Death Child Death Child Death

Welfare Review Death Welfare Review Death Welfare Review Death
Agency Team UCR Certificates Agency Team UCR Certificates Agency Team UCR Certificates

Child (n = 63), (n = 141), (n = 145), (n = 51), (n = 85), (n = 62), (n = 35), (n = 19), (n = 16), (n = 59), (n = 9), (n = 10),
Characteristics Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate

Total 0.6 1.4 1.4 0.5 3.0 2.2 1.2 0.7 2.4 8.7 1.3 1.5

Age, y

< 1a 2.8 7.0 6.8 2.7 18.7 11.4 5.0 4.2 14.7 67.2 . . . . . .

1–4a 0.7 1.2 1.6 0.6 2.6 1.9 1.5 0.7 1.9 2.3 . . . . . .

5–9a 0.1 0.4 0.3 0 0.5 0.7 0.4 0 . . . 3.3 . . . . . .

Gender

Boya 0.5 1.2 1.3 0.4 3.1 2.5 1.1 0.7 3.2 10.9 . . . . . .

Girl 0.6 1.5 1.5 0.5 2.9 1.8 1.4 0.7 1.5 6.3 1.5 1.8

Race/ethnicityb

Whitea 0.2 0.7 0.5 0.2 1.9 1.6 1.0 0.4 2.1 7.2 . . . 1.0

Hispanica 0.5 1.1 1.2 0.4 NA NA NA NA . . . 10.4 0 . . .

African Americana 1.8 3.6 4.1 1.6 7.5 4.7 2.1 1.8 . . . 16.9 7.7 . . .

Asian/Pacific Islandera 0.4 0.4 0.3 . . . 0 0 0 0 . . . . . . . . . . . .

American Indian/Alaska Nativea 0 0 0 0 0 0 0 0 0 . . . 0 0

Type of Maltreatment

Physical abuse 0.5 0.9 1.3 0.4 1.4 2.2 1.2 0.7 0.7 1.3 1.3 1.3

Neglecta 0.1 0.5 0.1 0.1 1.6 . . . 0 0 1.6 7.7 0 . . .

Notes. UCR = state law enforcement homicide reports made to the Federal Bureau of Investigation Uniform Crime Report system; NA = not available. Rates were the average maltreatment fatality rates
per 100 000 population. Surveillance in Rhode Island included 3 additional years of data to compensate for the small number of deaths.
aRates not calculated for categories with fewer than 5 deaths, because rates are very unstable for small numbers.Also, rates were not calculated for the “other” category because of a lack of a denominator.
bRace information obtained from each source in California and from death certificates in Michigan and Rhode Island.

linking death certificates to child welfare
agency records may be necessary to further
improve surveillance.

Maltreatment-related fatality rates per
100000 children ranged from 2.5 in Califor-
nia to 8.8 in Rhode Island. National fatality
rate estimates from the National Child Abuse
and Neglect Data System for 2000 and 2001
are 3.3 and 3.8 per 100000 children aged
younger than 10 years, respectively (L. Zikra-
tova, personal communication, October 31,
2005). These national estimates are similar to
the rates calculated with only child welfare
agency data in Michigan (3.0 per 100000)
and Rhode Island (2.4 per 100000) but sub-
stantially lower than the rates identified by
the combined surveillance approaches in
these 2 states (6.8 per 100000 and 8.8 per
100000, respectively). The higher rates ob-
tained with the combined surveillance data
not only further substantiate the undercount

in available national data but also highlight
the value of conducting public health surveil-
lance for fatal child maltreatment.

After comparing fatal child maltreatment
surveillance data in 3 states using multiple
data sources for case ascertainment, we found
consistent underascertainment by all individ-
ual sources; the amount of underascertain-
ment varied across states and across data
sources. These data indicate that no single
source is sufficient for thorough surveillance
with the methods employed by these states,
except possibly the child death review team
process in Rhode Island. However, combining
as few as 2 data sources can markedly im-
prove surveillance.

Limitations
Development of public health surveillance

for child maltreatment is important because of
its potential to contribute significantly to the

identification of specific opportunities for pre-
vention.13–15 There are, however, several limi-
tations to surveillance of child maltreatment.
First, there are currently no standard defini-
tions for child maltreatment, making it diffi-
cult to aggregate cases across sources and
states.14 However, the Division of Violence
Prevention at CDC is developing standard
case definitions specifically for the surveil-
lance of child maltreatment, which will allow
comparisons across states. Second, there is no
gold standard for case ascertainment, so the
surveillance approach chosen cannot be fully
evaluated. Finally, neglect-related deaths are
particularly difficult to identify, even with
multiple data sources. These deaths are gener-
ally not reported to law enforcement or state
child welfare agencies (unless gross negligence
is involved), and it is usually impossible to
identify the role of neglect from a death cer-
tificate unless additional information is sought.
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Although child death review teams provide a
mechanism for identifying neglect-related
deaths, without a specific operational defini-
tion that is consistently applied, documenta-
tion of these deaths remains inconsistent.

Recommended Strategies
After evaluating the approaches taken in

these 3 states, we propose 4 strategies for de-
veloping surveillance for fatal child maltreat-
ment in other states. Additional approaches
such as statistical estimation procedures (e.g.,
capture–recapture) might also be considered
but are not discussed here.

Determination of the unduplicated total
from multiple data sources was the strategy
used in Rhode Island and the starting point
for surveillance in California and Michigan.
This option is more comprehensive than use
of a single source and substantially increased
the number of cases ascertained. Because it
requires centralized processing of data and
skilled staff to integrate and link the data, it is
somewhat time and labor intensive. However,
once surveillance is conducted in this manner
for a few years, it would be possible to revise
the surveillance strategy to use fewer sources.

Selecting a “relative standard” source and
using this to reconcile other sources was the
option used by California (Child Death Re-
view Team Reconciliation Audit), and its use
resulted in the inclusion of cases not identi-
fied from other sources. Importantly, this op-
tion would require no more resources than
simply linking multiple data sources, because
the personnel and data linkage capabilities
would already be in place.

The surveillance approach used in Michi-
gan was analogous to creating a “gold stan-
dard” review process. Advantages of this
method include the development and con-
sistent application of an operational case
definition and the ability to adapt the pro-
cess to an active surveillance approach (case
finding for fatal neglect). In addition to
being time and labor intensive, the major
challenges of this approach are getting state-
level and multiagency commitment to the
process and access to sufficient case mate-
rial to determine if a death was maltreat-
ment related. Although this approach may
be viewed as impractical given its resource
intensity, Michigan found such value in the

process that it was institutionalized and con-
tinues today.

Selecting a single best source may be the
least expensive and labor intensive of all op-
tions described, but it will clearly undercount
the number of maltreatment-related deaths.
Although identification of a single best
source in other states might be difficult, our
findings indicate that child death review
team data are a good single-source option. It
should be noted, however, that child death
review team data will work for state and
local surveillance only if there is a standard-
ized data collection and reporting system in
place. Furthermore, many child death review
teams lack definitions for maltreatment,
so standard definitions would need to be
adopted and consistently applied. Finally,
the resources needed to build capacity and
maintain a well-functioning child death re-
view team program could be substantial.

It is noteworthy to mention the Child Death
Review Case Reporting System developed by
the National Resource Center for Child Death
Review Policy and Practice (http://www.
childdeathreview.org). This is an ongoing proj-
ect that addresses many of the limitations of
using child death review team data for child-
maltreatment surveillance. The goal of the re-
porting system is to compile standardized data
from state and local child death review team
programs and summarize the circumstances
and causes of child deaths. Importantly, key
variables for identifying child maltreatment are
included in this system, facilitating the consis-
tent identification of these deaths across partic-
ipating states (http://www.childdeathreview.
org/toolsforteams.htm).

In conclusion, the surveillance projects de-
scribed here provide critical information for
understanding the nature of current data
sources available for surveillance, and insights
into how states might better ascertain mal-
treatment deaths. Availability and implemen-
tation of standard surveillance case defini-
tions will enable comparison of data across
sources and states and are essential for mov-
ing these efforts forward.
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