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ABSTRACT

Objective In March of 2008, an expert panel was
convened at the Centers for Disease Control and
Prevention to develop code-based case definitions for
abusive head trauma (AHT) in children under 5 years of
age based on the International Classification of Diseases,
10th Revision (ICD-10) nature and cause of injury codes.
This study presents the operational case definition and
applies it to US death data.

Methods National Center for Health Statistics National
Vital Statistics System data on multiple cause-of-death
from 2003 to 2007 were examined.

Results Inspection of records with at least one /CD-10
injury/disease code and at least one /CD-10 cause code
from the AHT case definition resulted in the identification
of 780 fatal AHT cases, with 699 classified as definite/
presumptive AHT and 81 classified as probable AHT. The
fatal AHT rate was highest among children age <1 year
with a peak in incidence that occurred at 1—2 months of
age. Fatal AHT incidence rates were higher for men than
women and were higher for non-Hispanic
African—Americans compared to other racial/ethnic
groups. Fatal AHT incidence was relatively constant
across $easons.

Conclusions This report demonstrates that the
definition can help to identify population subgroups at
higher risk for AHT defined by year and month of death,
age, sex and race/ethnicity. This type of definition may
be useful for various epidemiological applications
including research and surveillance. These activities can
in turn inform further development of prevention
activities, including educating parents about the dangers
of shaking and strategies for managing infant crying.

INTRODUCTION

Abusive head trauma (AHT) is a phenomenon
known by many different names depending upon
the discipline and setting. These include shaken
baby or shaken infant syndrome; shaken impact
syndrome; infant whiplash-shake injury syndrome;
inflicted traumatic brain injury (TBI) and inflicted,
non-accidental or intentional head injury. Each of
these terms refers to conditions resulting from
assaults on infants or young children that include
but are not always limited to violent shaking and/
or blunt impact. However, depending upon the
term used and how it is operationalised, the
corresponding measures of incidence, prevalence
and clinical picture can be quite different. In April
2009, the American Academy of Pediatrics officially
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recommended adopting the term ‘abusive head
trauma’ to describe inflicted injuries to the head
and its contents among children.’

AHT is one of the leading causes of child
maltreatment fatalities in the USA.? ® Among head
trauma-related deaths in infants and children under
2 years old, between 50% and 80% have been esti-
mated to result from abuse.* ° Population-based
rates for serious inflicted head injury have been
previously estimated to fall between 15 and 19
cases per 100000 person-years for children under
2 years of age.””® The majority of victims are under
2 years of age, with the peak in incidence typically
found at 3 months; however, injuries consistent
with AHT have been found in children as old as
5 years of age.* 7 1°

The public health significance is compounded by
the adverse health consequences for victims.
Though most AHT victims do survive, the
mortality rate in clinical studies has ranged from
13% to 35%."'"'* The majority of AHT survivors
have physical disabilities and neurologic impair-
ment. AHT survivors are typically affected by
numerous, long-term cognitive and neurologic
sequelae, including motor and visual deficits;
epilepsy and speech, language and behavioural
problems.’”™"” Good outcomes, with little to no
impairment or disability, are only seen in 10%—15%
of AHT survivors.!” 2

Despite the numerous studies that have been
published on the epidemiology, clinical manifesta-
tions and sequelae of AHT, routine surveillance (eg,
measuring incidence, examining temporal trends
and demographic patterns) has been limited by the
lack of standard case definitions. Thus, in March of
2008, a panel of pediatricians, child maltreatment
experts, AHT experts, coding experts and experi-
enced state health department personnel was
convened at the Centers for Disease Control and
Prevention (CDC) to develop International Classifi-
cation of Diseases, 10th Revision (ICD-10) code-based
case definitions for both non-fatal AHT (applicable
primarily to hospital discharge data) and fatal AHT
(applicable primarily to death certificate data) in
children under 5 years of age (see online appendix 1
for list of expert panel members). The panel reached
consensus on both broad and narrow operational
case definitions, with the former emphasising
sensitivity of case ascertainment and recommended
for general population-based surveillance, and the
latter emphasising specificity and recommended for
more focused assessments.”! This study presents
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the panel’s broad operational case definition for fatal AHT and
applies it to US death data to characterise fatal AHT incidence in
children under 5 years old.

METHODS

For fatal AHT, the panel’s broad and narrow operational case
definitions are based on ICD-10 nature and cause of injury codes
and are applicable to children under 5years of age.” The
recommended set of /CD-10 codes for the broad case definition
and the segmentation of cases into two AHT categories are
shown in table 1. In each category, a case must have at least one
injury/disease code and at least one cause code.

National Center for Health Statistics National Vital Statistics
System data on multiple cause-of-death were examined to
identify all records meeting the criteria for any category in this
operational case definition. Because fatal AHT cases are relatively
uncommon, this study relied on data for the combined period
2003—2007.%

Each record on multiple cause-of-death provides information
on the age, sex and race/ethnicity of the decedent, the calendar
month of death, one ICD-10 code specifying the underlying cause
of death and up to 20 accompanying /CD-10 record axis codes.
Record axis codes are derived from the direct and contributory
causes appearing on death certificates and provide the accepted
basis for multiple-cause mortality tabulations.?* Only those
records representing deaths among US residents under 5 years old
and indicating an injury-related underlying cause of death (ICD-
10 codes U01-U03, V01-Y36, Y85—Y87, Y89) were included in
the analysis. Qualifying records were further inspected to deter-
mine whether the /CD-10 underlying cause and record axis codes
indicated AHT under the broad operational case definition;
underlying cause and record axis codes were treated equivalently
for this purpose. For a record to be counted as a case in a given
category in the operational definition, an AHT disease/injury
(nature of injury) code and an AHT cause code listed for that
category were both required. Records simultaneously satisfying
the conditions for both categories were counted as cases in the
higher category.

Qualifying records were also inspected to determine if the
record axis codes indicated TBI, using the CDC case definition for
fatal TBL.*® The ICD-10 code set for the CDC fatal TBI case
definition fully subsumes the code set for the operational defini-
tion of fatal AHT; any case qualifying as AHT therefore also
qualifies as TBI-related. Fatal TBI cases not already assigned to
one of the fatal AHT categories were assigned to the comparison
group ‘TBI without AHT’. The TBI (without AHT) cases were
further classified (using the underlying cause code) as assault
related (ICD-10 codes X85—Y09, Y87.1, U01—U02), unintentional
(ICD-10 codes V01—-X59, Y85—Y86) or as undetermined intent

Table 1 The CDC operational case definition for fatal AHT in children
under 5 years old*

AHT injury/disease AHT cause code

AHT classification code (/CD-10) (ICD-10)

Definite or presumptive S02, S02.0—S02.1, Y00, Y01, Y04,

abusive head trauma S02.7—S02.9, S04.0, Y07.0—Y07.3,
S06.0—S06.9, S07.1, Y07.8—Y07.9,

S07.8—S07.9,
S09.7—-S09.8, T90.2,
T90.5, T90.8—T90.9

All of those above

Y08, Y09, Y87.1,
T74.1, T74.8—T74.9

Y29, Y30, Y33,
Y34, Y87.2

Probable abusive
head trauma

*See online appendix 2 for description of codes.
AHT, abusive head trauma; CDC, Centers for Disease Control and Prevention.
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(ICD-10 codes Y10—Y34, Y87.2, ¥89.9). (See online appendix 3
for list of unintentional injury codes and descriptions.)

Case counts for the combined period 2003—2007 were tabu-
lated by age, sex, race/ethnicity and calendar month of death.
Population-based rates by age, sex and race/ethnicity were
calculated by dividing the tabulated case counts by corre-
sponding midyear population estimates combined across this
same S-year period; all rates are expressed in terms of cases per

100000 person-years.”®

RESULTS

Inspection of the data on multiple cause-of-death for 2003—2007
resulted in the identification of records representing 17995
injury-related deaths among US residents under 5 years old. Of
these, 2057 records included at least one of the injury/disease
codes in the AHT case definition, and 2806 records included at
least one of the cause codes in the definition. The intersection of
these records code resulted in the identification of 780 fatal AHT
cases (table 2).

Of these 780 cases, three simultaneously meet the criteria for
both definite/presumptive AHT and probable AHT; these cases
were assigned to the higher of these categories (definite/
presumptive AHT). An additional 81 cases meet the criteria for
probable AHT only. A total of 4299 records not assigned to
a fatal AHT category were identified as meeting the fatal TBI
case definition and were assigned to the category “TBI without
AHT’. Within this category, 1212 cases were further classified as
assault-related; 3018 cases were classified as unintentional; 69
cases were classified as undetermined intent and were excluded
from further analysis. Table 3 shows the distribution of each
type of case by calendar year of occurrence. No temporal trend is
apparent for the fatal AHT cases, while there is a modest drop in
the incidence of fatal TBI (without AHT) near the end of the
analysis period.

The distribution of fatal AHT cases by single year of age
shows a significant concentration among infants (children under
1 year-old) (table 4). The corresponding population-based rates
(per 100000 person-years for each year of age; definite/
presumptive AHT and probable AHT combined) ranged from
2.14 per 100000 for infants to 0.20 for children 4 years old. The
distribution of fatal TBI (without AHT) cases that were assault-
related also shows the highest concentration among infants;
while cases that were unintentional also show the highest
concentration among infants, a much more substantial propor-
tion of such cases extends into the years following infancy.
Among children <2 years old, the rates for fatal AHT and fatal
TBI (without AHT) were 1.45 and 5.38, respectively. Examples
of assault-related fatal TBI (without AHT) cases included, but
were not limited to, unspecified injuries to the face and head
(509.9) and open wounds to an unspecified part of the head
(501.9) accompanied by underlying codes including, but not
limited to, assault by unspecified means (Y09) and assault by
other specified means (Y08).

Referring exclusively to the underlying cause of death, nearly
100% of cases identified as definite/presumptive AHT were
coded as assault related; by definition, none of the cases

Table 2 Fatal AHT cases identified using the CDC operational case
definition for children under 5 years old, USA, 2003—2007

Case classification

Cases identified

Definite or presumptive abusive head trauma 699
Probable abusive head trauma 81
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Table 3 Distribution of fatal AHT/fatal TBI cases for children under 5 years old, by calendar year of

death, USA, 2003—2007

Year of occurrence

Case classification 2003 2004 2005 2006 2007 Total
AHT—definite or presumptive 154 122 134 140 149 699
AHT—probable 10 16 22 14 19 81
Total AHT 164 138 156 154 168 780
TBI without AHT—assault-related 242 239 213 265 253 1212
TBI without AHT—unintentional 640 620 663 555 540 3018
Total TBI without AHT* 882 859 876 820 793 4230

*Excludes 69 TBI cases with undetermined intent.
AHT, abusive head trauma, TBI, traumatic brain injury.

identified as probable AHT were coded as assault related. Among
cases identified as TBI (without AHT), the fraction coded as
assault related gradually declined with age, from 48% among
infants to 14% among 4-year-olds.

For infant cases, the data on multiple cause-of-death include
month of age (at time of death). The distribution of fatal AHT
among infants shows a prominent peak at 1—2 months
(approximately 30—89 days) of age; thereafter, incidence declines
noticeably (figure 1). The distribution of fatal assault-related TBI
(without AHT) cases among infants has a similar profile, with
peak incidence at 1—2 months. In contrast, fatal TBI (without
AHT) cases that were unintentional show a peak incidence at
4 months of age.

For both definite/presumptive AHT and probable AHT, male
children accounted for a substantially higher percentage of cases
(table 5). The corresponding population-based rates (for definite/
presumptive and probable AHT combined) by sex are signifi-
cantly different; with sex = female as the referent, the rate ratio
is 1.30 (0.86/0.66=1.30; 95% CI 1.13 to 1.50). Fatal TBI cases
(without AHT) show a similar distribution by sex. For both
male and female children, the peak number of AHT cases
(combined) and the peak number of assault-related TBI
(without AHT) cases occurred at 1—2 months of age, while the
peak number of TBI (without AHT) cases that were uninten-
tional occurred at about 4 months of age (not shown).

Table 6 shows the distribution of cases by ethnicity and race.
The corresponding population-based rates exhibit significant
variation. With ethnicity/race = non-Hispanic Caucasian as the
referent, the rate ratios for AHT are 1.24 for Hispanics (95% CI

1.08 to 1.50); 3.14 for non-Hispanic African—Americans (95% CI
2.66 to 3.70); 0.73 for non-Hispanic Asians/Pacific Islanders (A/
PI) (95% CI 0.46 to 1.14) and 2.46 for non-Hispanic American
Indians/Alaska Natives (AI/AN) (95% CI 1.44 to 4.20). For TBI
(without AHT) cases with non-Hispanic Caucasians as the
referent, the rate ratios are 1.19 for Hispanics (95% CI 1.10 to
1.28), 1.85 for non-Hispanic African-Americans (95% CI 1.72 to
2.00), 0.52 for non-Hispanic A/PIs (95% CI 0.42 to 0.64) and 3.11
for non-Hispanic AI/ANs (95% CI 2.57 to 3.75). It should be
noted that due to small case counts, the estimated rates of AHT
for non-Hispanic A/PIs and non-Hispanic AI/ANs may be
statistically unstable.

The distributions of fatal AHT cases and fatal TBI (without
AHT) cases by calendar month of death are shown in figure 2.
Fatal TBI cases classified as unintentional show a clear seasonal
pattern, peaking from late spring through summer. By compar-
ison, the incidence of fatal AHT and fatal assault-related TBI
(without AHT) was relatively consistent across seasons.

DISCUSSION

By examining the application of CDC’s operational fatal AHT
case definition to data on multiple cause-of-death from the
National Vital Statistics System, this report demonstrates the
use of the definition for public health surveillance activities. The
standard fatal AHT case definition can help to identify popula-
tion subgroups at higher risk for AHT defined by year and
month of death, age, sex and race/ethnicity. The results also
demonstrate the importance of a standard fatal AHT case

Table 4 Distribution of fatal AHT/fatal TBI cases for children under 5 years old, by year of age, USA,

2003—2007

Age in years
Case classification <1 1 2 3 4 Total
AHT—definite or presumptive 393 140 85 45 36 699
AHT—probable 51 13 8 4 5 81
Total AHT 444 153 93 49 4 780
Percentages by year of age* 57% 20% 12% 6% 5%
Rates (per 100000 person-years) 214 0.75 0.45 0.24 0.20 0.76
by year of age
TBI without AHT—assault-related 596 248 175 115 78 1212
TBI without AHT—unintentional 642 735 620 560 461 3018
Total TBI without AHT 1238 983 795 675 539 4230
Percentages by year of age* 29% 23% 19% 16% 13%
Rates (per 100000 person-years) 5.97 4.79 3.88 3.32 2.68 414

by year of age

*Percentages are calculated across cases 0—4 years old.
TExcludes 69 TBI cases with undetermined intent.
AHT, abusive head trauma; TBI, traumatic brain injury.
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Figure 1 Distribution of fatal AHT/fatal TBI cases for children under 1
year old, by month of age, USA, 2003—2007.

definition for young children by presenting comparisons of
numbers and rates of fatal AHT cases with those of fatal
paediatric TBI (without AHT) cases by selected characteristics.
By definition, AHT is a subset of TBI, differentiated by age,
nature of injury and cause of injury. Thus, it expected that the
epidemiology of AHT would in many ways mirror that of TBI,
particularly assault-related TBI.

This is one of a few studies that have examined the demo-
graphic and seasonal characteristics of AHT fatalities with direct
comparisons to non-AHT TBI. As expected, there were signifi-
cantly more cases of TBI (without AHT) than AHT for each
year of data analysed. Also, the incidence of AHT was relatively
constant over the study period from 2003 to 2007. This finding
is consistent with several other studies. In their examination of
Pennsylvania child abuse registry data from 1996 to 2004, Kesler
et al found that the rates of both AHT deaths and injuries were
steady over the study period.® Analyses of California hospital
inpatient data also revealed steady rates in AHT in children less
than 2 years of age during 1998—2004.%” These consistent find-
ings may reflect a lack of progress toward better detection and
classification of fatal AHT cases but may also indicate a truly
steady incidence over time.

As was expected, we found that AHT and assault-related TBI
(without AHT) deaths occurred most frequently among children
less than 1 year of age. Our results also coincide with findings of
other studies that demonstrate a peak incidence of AHT early in
the first year of life.”® * However, our study revealed a peak in
deaths at 1—2 months of age, while the aforementioned studies
found peaks in AHT incidence between 10 and 16 weeks of age.

Table 5 Distribution of fatal AHT/fatal TBI cases for children under 5
years old, by sex, USA, 2003—2007

Sex
Case classification M F Total
AHT—definite or presumptive 402 297 699
AHT—probable 48 33 81
Total AHT 450 330 780
Percentages by sex 58% 42%
Rates (per 100000 person-years) by sex 0.86 0.66
TBI without AHT—assault-related 681 531 1212
TBI without AHT—unintentional 1739 1279 3018
Total TBI without AHT* 2420 1810 4230
Percentages by sex 57% 43%
Rates (per 100000 person-years) by sex 4.63 3.62

*Excludes 69 TBI cases with undetermined intent.
AHT, abusive head trauma; TBI, traumatic brain injury.
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The difference in our findings may represent differences in
physiologic vulnerability in early infancy. The youngest infants
exposed to AHT (eg, 1—2 months of age) are most likely to die
from their injuries, while those who have assault-related head
injuries at around 3—4 months of age may be more resilient and
more likely to survive their injuries and be represented in
hospital-based studies of injuries associated with child abuse.

The age-specific incidence curve for fatal AHT found in this
study is similar to that for levels of crying among infants.
Studies of crying, a primary stimulus underlying shaking and
other behaviours that cause AHT, have found that it increases in
the first month after birth, peaks in the second month and
decreases thereafter”>® This suggests that preventive efforts
that help parents deal with the frustration caused by crying
infants may be helpful in decreasing fatal AHT.

A consistent finding in the literature on AHT and TBI is the
significantly higher incidence among boys.” ® * 3 This was
upheld in the current analysis as well. These findings suggest
that boys are not only more frequently AHT victims but also are
more likely to be victims of severe AHT that leads to death.

Our findings regarding fatal AHT incidence by race were similar
to those of some previous studies. In our study of AHT deaths for
the USA, a higher incidence was observed among both non-
Hispanic African-American and non-Hispanic AI/AN children;
rate estimates for AI/ANs should be interpreted with caution due
to small case counts. In analyses of data from Pennsylvania,
the highest incidence was observed among African—Americans.’
In another study conducted using California shaken baby
syndrome surveillance data, the incidence was highest among
Hispanics of any race?” A higher incidence of AHT in non-
Caucasian children has been reported in several studies conducted
in North Carolina.” %

During the study period, seasonal differences were not
observed for the incidence of fatal AHT or assault-related fatal
TBI without AHT. This finding contributes to mixed results in
the existing literature regarding seasonal fluctuation in AHT
incidence. One previous study demonstrated significant seasonal
fluctuation in incidence of AHT® with peaks in the winter
months (October through December). At least one other study
has shown decreases in the incidence of overall physical child
abuse during Child Abuse Prevention Month in April.*®

There are several limitations in applying the panel’s opera-
tional case definition for fatal AHT to the National Vital
Statistics System mortality data. First, these data are based on
death certificates only, which likely resulted in an undercount of
cases. Evaluation studies indicate that death certificate data
alone underestimate national and state incidence of child
maltreatment fatalities.”’ ™ However, assault-related cases are
more likely to be ascertained from death certificate data than
cases involving less physical forms of abuse. Crume et al*” found
that maltreatment was ascertained in 93 of 109 (85%) cases
when the mechanism of death was bodily force or a blunt
object, compared to an overall ascertainment rate for maltreat-
ment deaths of 50%. Furthermore, given the similarity in the
epidemiology of AHT and assault-related TBI (without AHT)), it
is possible that some cases in the latter category are misclassified
due to incorrect, incomplete and/or non-specific coding of
information on the death certificate. However, even if reliance
on death certificate data results in underestimation of the inci-
dence of AHT (and assault-related TBI), our study suggests that
the operational case definition can be useful for public health
surveillance activities, such as monitoring temporal trends and
demographic patterns. The AHT cases identified in our study
show demographic characteristics similar in distribution to

Injury Prevention 2012;18:193—199. doi:10.1136/injuryprev-2011-040128
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Table 6 Distribution of fatal AHT/fatal TBI cases for children under 5 years old, by ethnicity/race, USA,

2003—2007

Ethnicity/race

Hispanic Non-Hispanic
Case classification All races Caucasian  African-American  A/Pl AI/AN  Unknown Total
AHT—definite or presumptive 143 286 239 15 12 4 699
AHT—probable 22 32 20 5 2 0 81
Total AHT 165 318 259 20 14 4 780
Percentages by race 21% 41% 33% 3% 2% <1%
Rates (per 100000 person-years)  0.69 0.55 1.74 0.40* 1.36*
by ethnicity/race
TBI without AHT—assault-related 267 513 374 20 33 5 1212
TBI without AHT—unintentional 736 1517 603 72 80 10 3018
Total TBI without AHT+ 1003 2030 977 92 113 15 4230
Percentages by race 24% 48% 23% 2% 3% <1%
Rates (per 100000 person-years) 4.19 3.54 6.56 1.85 10.99

by ethnicity/race

*Rate may be unstable because it is based on 20 or fewer deaths.

TExcludes 69 TBI cases with undetermined intent.
AHT, abusive head trauma; TBI, traumatic brain injury.

those of other population-based studies of child maltreatment
fatalities. Despite the similarities between AHT and assault-
related TBI, because AHT is associated with a specific type of
behaviour, that is, shaking, and has distinct, long-term conse-
quences and prevention activities that may differ from other
assault-related TBIs, we recommend considering the two
conditions separately.

A second potential limitation is that some AHT cases may not
be identifiable due to medical examiners and coroners lacking
sufficient information to confirm and code child maltreatment.
A majority of the definite/presumptive AHT cases (64.8%)
identified had no ICD-10 maltreatment syndrome codes (T74 or
YO07) recorded in their multiple cause listing. Among AHT case
records showing Y07 as either the underlying cause code or
among the record axis codes, most (93%) did not include infor-
mation on the specific perpetrator type. This may have resulted
from a lack of information about the specific circumstances of
the injury event at the time the death certificate was completed.
The completeness and specificity of cause of death data, espe-
cially pertaining to assignment of abuse/maltreatment codes,
could be improved if information from law enforcement records
and state and local child death review systems was made
available to the medical examiner or coroner prior to when they
certify the causes of death on the death certificate.’” 4 This
would provide additional information (specification of abuse,
battering, beating or maltreatment) on the death certificate for
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Figure 2 Distribution of fatal AHT/fatal TBI cases for children under 5
years old, by calendar month of death, USA, 2003—2007.

Injury Prevention 2012;18:193—199. doi:10.1136/injuryprev-2011-040128

mortality coding specialists to assign ICD-10 abuse/maltreat-
ment codes (I74 and/or Y07) to electronic death records for
children and teenagers under 18 years of age.*! Also, ICD-10
abuse/maltreatment codes are very limited in specificity.
Expanded maltreatment code sets are needed to capture the
circumstances surrounding child assault, abuse and maltreat-
ment and to further specify the types of perpetrators. The ICD-
11 coding system is currently under development, which could
provide an opportunity to develop and implement such code sets
for future use.*

Because our study involved national data and explored
seasonal trends using death data combined across 5 years, the
incidence counts would not likely reflect targeted prevention
efforts. Our study data suggest that efforts to prevent assault-
related fatal head injuries should be ongoing. On the other hand,
our findings suggest that fatal TBI incidence from unintentional
causes occur more often in the late spring and summer months
when young children are more active outdoors. Similar patterns
of peak TBI incidence between April and September have been
previously reported.*® This suggests efforts to prevent uninten-
tional fatal TBI, and its sequelae should be most intensive
immediately before and during spring and summer months.

Given the similarity in the epidemiology of fatal and nonfatal
AHT, potential avenues for prevention are likely to follow
similar directions. Current thinking about prevention of AHT is
based on the assumption that violent shaking of infants results,
at least in part, from lack of information and skills about how to
manage prolonged, inconsolable and unpredictable episodes of
infant crying.** *> These periods of crying are a normal feature of
child development; however, this is not widely known nor is it
appropriately addressed in parental advice literature.” ** These
understandings have led to the development of educational
interventions to educate parents about the dangers of shaking,
strategies for managing infant crying and the sharing of
preventive information with peers.*® Prominent examples of
these types of educational programs include a hospital-based
shaken baby syndrome education program for parents and the
Period of PURPLE Crying.*® #/ The hospital-based shaken baby
syndrome education program for parents was tested in hospitals
in western New York State and found to reduce the incidence of
AHT by 47% from the pre- to post-evaluation period, with no
comparable decrease found in the comparison site
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What is already known on the subject

» AHT is the leading cause of physical child maltreatment
fatalities. Good outcomes, with little to no impairment or
disability, are only seen in 10%—15% of survivors

» Surveillance (eg, measuring incidence, examining temporal
trends and demographic patterns) of AHT has been limited by
the lack of standard case definitions

What this study adds

» The code-based case definitions for fatal AHT in children
under 5years of age, which was developed by a CDC-
convened expert panel has been successfully operationalised
and applied to US death data

» The proposed fatal AHT definition can be a useful tool for
future public health surveillance activities

» The proposed fatal AHT definition can also be integrated into
evaluations of current and ongoing prevention efforts

(Pennsylvania).” Randomised controlled trials of the Period of
PURPLE Crying program materials have found them to lead to
positive differences in the crying-related knowledge and behav-
iours of mothers of newborns.** *® A case control study evalu-
ating the use of an educational video highlighting the dangers of
AHT in a level-one trauma center in Utah found that exposure
to the video was associated with non-statistically significant
reductions in AHT.* Despite the lack of definitive evidence for
the effectiveness of educational programs in preventing AHT,
they are being widely used across the USA.°" Currently the
Period of PURPLE Crying and the hospital-based shaken baby
syndrome education program for parents are being evaluated in
North Carolina and Pennsylvania, respectively, with funding
support from CDC. Guidance on preventing AHT has been fully
described elsewhere.”!

In summary, this study demonstrates the use of the standard
AHT definition for public health research and surveillance and
suggests its utility for evaluation of current and ongoing
prevention efforts. Also, several methodological issues that need
to be addressed in order to improve those efforts are discussed.
Despite the indicated limitations, including lack of specificity of
ICD abuse/maltreatment codes and paucity of effective
prevention programs, the establishment of a standardised AHT
definition has implications as a useful surveillance tool for
examining trends and patterns of AHT in the US population.
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To reduce deaths from road crashes in Jakarta, the Transportation Ministry is planning to audit
bus service companies. The audit is to be prioritised in provinces such as East Java that have
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were motorcycles (9555), passenger cars (1357) and buses (207). http://www.thejakartaglobe.
com/news/transportation-ministry-to-audit-bus-companies-for-safety/499463
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by debris from that collision, killing him instantly.
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