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a b s t r a c t

Accurate estimation of the incidence of maltreatment-related child mortality depends on
reliable child fatality review. We examined the inter-rater reliability of maltreatment des-
ignation for two Alaskan Child Death Review (CDR) panels. Two different multidisciplinary
CDR panels each reviewed a series of 101 infant and child deaths (ages 0–4 years) in Alaska.
Both panels independently reviewed identical medical, autopsy, law enforcement, child
welfare, and administrative records for each death utilizing the same maltreatment crite-
ria. Percent agreement for maltreatment was 64.7% with a weighted Kappa of 0.61 (95% CI
0.51, 0.70). Across maltreatment subtypes, agreement was highest for abuse (69.3%) and
lowest for negligence (60.4%). Discordance was higher if the mother was unmarried or a
smoker, if residence was rural, or if there was a family history of child protective services
report(s). Incidence estimates did not depend on which panel’s data were used. There is
substantial room for improvement in the reliability of CDR panel assessment of maltreat-
ment related mortality. Standardized decision guidance for CDR panels may improve the
reliability of their data.

1. Introduction

Child maltreatment, which includes both abuse and neglect, is a major public health problem (Kendall-Tackett, 2002).
Reliable identification of fatalities from child maltreatment is critical for ongoing monitoring of this issue. Unfortunately, vital

statistics data for children less than 16 years of age underrepresent maltreatment deaths by up to 50% (Crume, DiGuiseppi,
Byers, Sirotnak, & Garrett, 2002; Ewigman, Kivlahan, & Land, 1993; Herman-Giddens et al., 1999). Compared to vital statistics
alone, the National Child Abuse and Neglect Data System (NCANDS) provides a more accurate assessment of the number
of child maltreatment deaths each year. In fiscal year 2014, NCANDS estimated 1580 maltreatment related fatalities (US
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epartment of Health and Human Services, Administration for Children and Families, Administration on Children, Youth
nd Families, Children’s Bureau, 2016). However, even NCANDS undercounts child maltreatment deaths, due to variation in
tate classifications, non-standard definitions, voluntary state reporting, and reliance on child protection data (US, 2011).

To improve fatal maltreatment case detection and surveillance a range of methods have been evaluated. These include
ulti-source data (Putnam-Hornstein, Wood, Fluke, Yoshioka-Maxwell, & Berger, 2013; Schnitzer, Slusher, & Van Tuinen,

004), hospital reports (Hampton & Newberger, 1985), capture re-capture (Palusci, Wirtz, & Covington, 2010), population
urvey (Finkelhor, Turner, Shattuck, & Hamby, 2013; McCurdy & Daro, 1994; Sedlak et al., 2010), and consensus or expert
anel review (Leventhal, 1999; Palusci & Covington, 2014; Webster, Schnitzer, Jenny, Ewigman, & Alario, 2003). Some
esearch however, suggests employing a public health model within the context of the CDR is the optimal approach for
altreatment detection and classification (Palusci et al., 2010; Schnitzer, Gulino, & Yuan, 2013).
Developed in 1979, the interagency CDR model was specifically designed to improve the identification of child deaths

ue to maltreatment (Durfee & Gellert, 1992). Unlike vital statistics death records or NCANDS, the CDR model (Covington,
011) uses multiple sources of information and a multidisciplinary consensus review process to adjudicate the available

nformation. Currently, the core interagency members of CDR include law enforcement, child protection, prosecutor/district
ttorney, medical examiner/coroner, public health, medical providers, and emergency medical services (Covington, Foster,

Rich, 2005). CDR panels typically classify potential maltreatment deaths into four categories: Yes, Probable, No, and
nknown. The use of these or other similar categories are widely used in fatal and nonfatal child maltreatment surveillance
nd research (Schnitzer, Slusher, Kruse, & Tarleton, 2011; Shanahan, Zolotor, Parrish, Barr, & Runyan, 2013).

Researchers have recommended that CDR teams utilize a systematic approach with standardized criteria when making
altreatment classifications to ensure consistency in classification (Palusci et al., 2010; Schnitzer et al., 2013). However,

ome evidence suggests considerable disagreement in the application of neglect classifications among and between CDR
eam members (Schnitzer, Covington, & Kruse, 2011Schnitzer, Covington, & Kruse, 2011). Although the CDR model was
riginally developed to increase identification of child deaths due to maltreatment (Durfee & Gellert, 1992) this process has
ndergone minimal scientific scrutiny. It is currently unknown whether this process, used in nearly all 50 states, produces
eliable maltreatment classifications. Research in other areas of death review (such as designation of preventability) has
ocumented high levels of variability in the absence of clear methods to guide classification (MacKenzie, Steinwachs, Bone,
loccare, & Ramzy, 1992; McDermott, Cordner, & Tremayne, 1997).

The purpose of this study was to quantify the reliability of maltreatment classifications made through CDR consensus
eview in one state. A secondary purpose was to examine the effect of between-panel variation on incidence estimates for
hild maltreatment mortality. We selected Alaska for this research because their CDR team was readily accessible to us and
nterested in partnering.

. Methods

We assessed inter-rater reliability of abuse, neglect, and negligence classification between two CDR panels (hereafter
eferred to as Panel 1 and Panel 2).

.1. Alaska Maternal Infant Mortality Review – Child Death Review (MIMR-CDR)

Since 2008, the Alaska Maternal Infant Mortality Review – Child Death Review (MIMR-CDR) has used a broad definition
o guide panels in classifying maltreatment-related mortality. The MIMR-CDR program defines Abuse as overt actions that
ause harm, potential for harm, or threat of harm, Neglect as failure to provide for a child’s physical or emotional needs or
o protect from harm or threat of harm, and Negligence as failure to exercise reasonable care that would be expected of
ny other person in a similar situation. The operation of these definitions were modeled after those created by the National
enter for the Review and Prevention and Child Deaths (NCRPCD) (The National Center for the Review and Prevention of
hild Deaths, 2015) and other sentinel research (Schnitzer, Covington, Wirtz, Verhoek-Oftedahl, & Palusci, 2008). The MIMR-
DR is a public health program targeted with identifying patterns for prevention through systematic data collection, review,
nd recommendation. The determinations of these teams are for public health purposes only and are not used for individual
riminal or child welfare proceedings.

Prior to review, the CDR administrative team collects, centralizes, and compiles comprehensive information from a variety
f sources. Although the amount and breadth of information varies with each death, the core set of information often include:
edical Examiner autopsy and drug toxicology reports, death investigator reports, medical records (both child and mother

f applicable), child protective services, law enforcement, village public safety records, first responder, Medicaid, publically
vailable criminal justice records, and other relevant information if applicable.

The MIMR-CDR review process consists of three phases: 1) primary and secondary review, 2) case presentation and
iscussion, and 3) consensus classification. During the primary and secondary review, two committee members read through
he case history file and take notes to document relevant information and circumstances of the death. After all deaths receive

oth a primary and secondary review, each is presented to the full panel followed by a discussion on the most probable causes,
ontributors, and preventability of each death. The discussion culminates in the committee making consensus classifications.

The MIMR-CDR program adapted the acts of omission and commission definitions and NCRPCD data elements to meet
he needs of the Alaska program (The National Center for the Review and Prevention of Child Deaths, 2015). During this data



Table 1
Operational Definitions of Maltreatment Categories.

Category Definition

Yes Clear evidence and documentation through medical, child protection, law enforcement or medical examiner records
that indicate maltreatment caused or contributed to the death

Yes Probably Not enough evidence to make a definitive assessment with potentially conflicting information. Clear demonstration of
unusual, questionable and/or suspicious factors present that strongly suggest maltreatment caused or contributed to
the death

Unknown suspicious No documentation or lack of information from sources indicating maltreatment caused or contributed to the death
but multiple known risk factors or other suspicious evidence is deduced from the record leading to suspicion.

Unknown unlikely No documentation or lack of information from sources indicating maltreatment caused or contributed to the death
and no known risk factors or other suspicious evidence is deduced from the record.
No Clear evidence and documentation through medical, child protection, law enforcement or medical examiner records
that maltreatment did not cause or contribute to the death. No suspicious or known risk factors present or clearly
explained how they are not associated with the death

collection period the Alaska maltreatment data elements for each Abuse, Neglect, and Negligence are classified as “Yes”,
“Yes Probably”, “Unknown committee suspicious”, “Unknown but Unlikely”, “No”, whereas the NCRPCD data collection tool
only allowed for this type of classification for the initial screening question of any act of omission or commission. Questions
1 and 2 of Section I in the NCRPCD data collection tool and the Alaska questions are available online as supplemental files
(Appendix 1). Table 1 outlines the criteria used by MIMR-CDR for operationalizing the maltreatment classifications (Leeb,
Paulozzi, Melanson, Simon, & Arias, 2008).

2.2. Data collection

All infants and children (ages 0–4 years) born between 1/1/2009 and 12/31/2010 who died in Alaska prior to 12/31/2014
were eligible for inclusion in this study (n = 116). The initial review of these deaths by Panel 1 occurred during 2009–2014.
Panel 2 met during 2015, with these 116 deaths randomly included with other reviews during the year. The maltreatment
definitions and process used for data collection and review were consistent for both panels one and two. Panel members
often participate in multiple review panels each year, with an average panel size being five reviewers (ranging from three
to twelve). These reviews are conducted under a state medical review statute requiring membership to be 75% medical
professionals. Partners are often invited to each meeting to expand the expertise at each review and often include child
welfare, tribal, law enforcement, medical examiner, and mental health representatives. In the current study, we blinded the
reviews of the second panel by removing all previous notes from the first panel. For some deaths that were particularly tragic
or may have involved multiple professionals the second panel reviewers recalled the case. It is common practice however,
for cases to be brought back to CDR teams for additional review, in the instances of this recall, the CDR administrator was
instructed to treat these cases as an additional review and not disclose that they were part of a special study. Where possible
we also ensured that, for each death, the primary and secondary reviewers for the second panel were unique from the first
panel (this was not possible for two deaths). Six of the 39 total reviewers participated on both the initial and second panels
accounting for 24 of the 101 deaths. For 37 deaths only the primary and secondary reviewers were recorded. Deaths not
reviewed by the first panel prior to January 31, 2014 (n = 15) were excluded.

2.3. Statistical analyses

We assessed the inter-rater reliability between two review panels for the same set of deaths using weighted Kappa
statistics, case-3 Intra-class correlation (ICC), and percent agreement. We calculated the weighted Kappa proposed by Fleiss
and Cohen that uses a quadratic weighting of the discordant pairs to emphasize close matches more heavily than distal
matches (Fleiss, Cohen, & Everitt, 1969). Overall agreement was derived by combining the three cross-classification tables
of abuse, neglect, and negligence. Cell totals were created by averaging table cells to preserve the combined marginal
distributions and prevent variance inflation.

We also assessed each classification matrix (Abuse, Neglect, Negligence) for rater bias using a rater bias coefficient and
tested for proportional differences using Chi Square test (Bishop, Fienberg, & Holland, 2007). We calculated the incidence
estimates and 95% Confidence Intervals (95% CI) for both panels, intersect between panels, and union of the two panels.

We examined the effect of the observed reliability on cumulative incidence estimates per 1000 live births. As a working
assumption, the “Yes” and Yes probably” categories were combined and assumed to represent a maltreatment positive
surrogate. A lower bound on incidence was assumed to be the deaths classified as “Yes” or Yes probably” by both panels
(“panel-intersection”), and an upper bound on incidence was assumed to be the deaths classified as “Yes” or Yes probably”
by either panel (“panel-union”).
An independent abstractor conducted chart reviews and classified missing information as present or absent to test if
discordance between panels was associated with missing information. We assessed the influence of demographic, social,
and other known factors on discordance through prevalence ratios. We created two variables using two questions from
the completed data extraction form. The first summarized each panel’s impression on “adequacy” of the information to



Table 2
Agreement classification between two review panels.

Distribution of percent agreement by level (%) Agreementa Kappab ICCc

No Unknown unlikely Unknown suspicious Yes Probably Yes (%) (95% CI) (95% CI)

Abuse 65.0 11.1 35.3 37.5 77.8 69.3 0.70 (0.55, 0.85) 0.70 (0.59, 0.79)
Neglect 68.1 25.0 16.7 33.3 26.7 64.4 0.59 (0.42, 0.76) 0.59 (0.45, 0.71)
Negligence 63.1 18.8 15.8 27.3 36.7 60.4 0.53 (0.37, 0.70) 0.54 (0.38, 0.66)
Overall 65.3 15.8 22.2 30.0 36.8 63.4 0.60 (0.44, 0.77) 0.61 (0.53, 0.67)

Ref: ICC = Inter-Class Correlation; 95% CI = 95% Confidence Interval.
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a Total cross-diagonal agreement for all multi-categorical levels for combined panel summary tables.
b Weighted Kappa statistic using the Fleiss-Cohen weights for overall cross-diagonal agreement.
c ICC assuming a fixed set of k panels for a single target to assess oval cross-diagonal agreement.

etermine cause of death, and the second captured the panel’s impression whether caregiver substance use contributed
o the death under review. For both variables, dichotomous classifications were created to code whether or not the panels
greed on these factors.

.4. Statistical power

During planning for this study, the MIMR-CDR program imposed a projected limit of 100 deaths available for review. We
alculated the study power to detect two-sided discordant differences (alpha = 0.05) between observed and hypothetical
appa ranges of 0.4 and 0.9 with a fixed sample of 100 cases (Flack, Afifi, Lachenbruch, & Schouten, 1988). At 80% power we
ould detect difference >0.1 for all null values above 0.4, and >0.2 at 0.4.

.5. Institutional Review Board

The study was approved by the University of North Carolina at Chapel Hill non-biomedical Institutional Review Board.
he MIMR-CDR program is conducted under the authority of the Alaska Division of Public Health as a public health initiative
nd on-going quality improvement process.

. Results

Among the children born in Alaska between 1/1/2009 and 12/31/2010, 116 deaths subsequently occurred between
/1/2009 and 12/31/2014 in Alaska. Of these, 87.1% (n = 101) were reviewed by the two MIMR-CDR panels. All 15 excluded
eaths were classified as “natural” on the death certificate and 14 of the 15 occurred within the first month of life, with the

nfant having never left the hospital.
Among the reviewed deaths, the mean age at death was 8.9 months (range 0–58 months), 54% were male, 39% resided

n Anchorage, and 67% were eligible for Medicaid. Among mothers of reviewed deaths, 39% were American Indian/Alaska
ative, 50% were unmarried at delivery, and the mean maternal age at delivery was 25.6 years (range 15–42 years). Sex of
hild, residence, and maternal age were similar to the population of all Alaska births during 2009 and 2010. Deaths among
edicaid eligible, American Indian/Alaska Native race, and unmarried mothers were respectively 1.2, 1.3, and 1.4 times as

igh as all Alaska births.

.1. Rater agreement

Agreement was generally higher for determinations of physical abuse than for neglect or negligence (Table 2). Percent
greement ranged from a low of 60.4% for negligence to a high of 69.3% for abuse (Table 2). Kappa and ICC scores followed a
imilar pattern. Summary percent agreement across all maltreatment categories was 63.4% with a weighted Kappa of 0.60
Table 2).

Percent agreement was very low for most of the specific classification levels (Table 2). Only the “No” category for abuse,
eglect, and negligence, and the “Yes” category for abuse, had percent agreement above 60%. Percent agreement for all
ther response categories, for all three outcomes, was below 40%. Eleven instances of extreme disagreement (yes vs no;
epresenting complete opposite end of the scale) were documented (negligence = 8, neglect = 3, and abuse = 0).

.2. Data element variation
We re-grouped the categories “Yes”, “Yes Probably”, “Unknown committee suspicious”, “Unknown but unlikely”, and
No” and created multiple sets of cross-classification summary tables based on different combinations to test for improved
eliability. However no combination significantly improved agreement (data not shown).



3.3. Demographic comparisons

The pattern of agreement between panels for child and maternal characteristics was similar by sex, race, maternal smok-
ing, and Medicaid eligibility at birth. The weighted Kappa was lower among infant (<365 days of age) compared to child
(1 or more years of age) deaths (0.48 vs 0.77; p = 0.001), unmarried mothers compared to married mothers at birth (0.47
vs 0.74; p = 0.005), and for infants with no father’s name listed on the birth certificate compared with infants with father’s
name listed (0.42 vs 0.67; p = 0.038). Deaths listed as “natural” had the lowest overall agreement, followed by “accidental”,
“could not be determined”, then “homicide” (Kappa = 0.47, 0.63, 0.71, 0.88, respectively).

3.4. Discordant classification description

Each death is evaluated for abuse, neglect, and negligence by the CDR; therefor multiple maltreatment classifications can
be applied to the same case. To better understand the potential influence of case information on overall classification we
assessed the 49 deaths with any disagreement between panel 1 and panel 2. Almost half (44.9%) were discordant for each
of the three maltreatment classifications, 28.6% for two, and 26.5% for only one.

Among the 77 infant deaths, 30 neonates (0–28 days) were reviewed and 11 (36.6%) were discordant for any maltreatment,
47 post-neonatal (29364 days) were reviewed and 28 (59.6%) were discordant for any maltreatment. Among the 34 child
deaths (356+ days), 10 (41.6%) were discordant for any maltreatment.

Out-of-hospital deaths that occurred in the sleep environment accounted for 68.1% (n = 32) of all post-neonatal deaths,
with 71.9% (n = 23) having at least one discordant maltreatment classification. Among neonatal deaths, sleep environment
deaths accounted for 26.7% (n = 8), with 75.0% (n = 6) discordant in maltreatment designation between panels.

Discordance was more likely among children ages 12–23 months compared to ages 24+ months (53.8% vs. 27.3%). The
mechanism of death was clear for 60% of the deaths with at least one discordant classification. Caregiver responsibility was
attributed to 66.7% (n = 16) of all child deaths, and 80% (n = 8) among those discordant.

Among child characteristics investigated (sex, age, race, Medicaid eligibility, and residence), only rural residence was
strongly associated with discordance classification between panels for abuse (p = 0.009), negligence (p = 0.037), and neglect
(p = 0.068) when compared to urban residence (urban included Anchorage, Mat-Su, Juneau, and Fairbanks census boroughs,
and rural all other census boroughs).

Discordance between panels was associated with unmarried maternal marital status for abuse, neglect and negligence,
maternal smoking during pregnancy for abuse and negligence, out-of-hospital deaths, and family history of child protection
for abuse and neglect only (Table 3). Discordance increased when the panels disagreed on the adequacy of information
available for assigning the cause of death, and further if they disagreed on if caregiver substance use was related to the death
(Table 3). Panels tended to agree that adequate information was available for urban deaths more often compared to deaths
of rural residents (75.8% vs 61.5%; p = 0.321).

Table 3
Proportion ratio (PR) for the association between demographics/review information and discordant classifications between review panels (n = 101).

Abuse Neglect Negligence

N (101) PR (95% CI) p-value PR (95% CI) p-value PR (95% CI) p-value

Child Characteristics
Sex (male vs female) 101 1.2 (0.7, 2.2) 0.548 1.0 (0.6, 1.6) 0.919 0.8 (0.5, 1.3) 0.340
Infant Death (<24mo vs 24 + mo) 101 1.6 (0.7, 3.8) 0.242 1.1 (0.6, 2.1) 0.801 1.5 (0.7, 2.9) 0.243
Race (Native vs not Native) 101 1.5 (0.8, 2.7) 0.191 1.6 (0.9, 2.7) 0.088 1.4 (0.9, 2.3) 0.146
Medicaid (eligible vs not) 94 1.5 (0.7, 3.2) 0.328 1.5 (0.7, 3.3) 0.261 1.2 (0.7, 2.2) 0.575
Residence (Urban/Rural) 101 2.2 (1.2, 3.9) 0.009 1.6 (1.0 2.7) 0.068 1.7 (1.1, 2.7) 0.037

Family/Review Characteristics
Marital Status (Unmarried vs Married) 95 3.2 (1.4, 7.2) 0.001 3.3 (1.6, 6.8) 0.000 2.6 (1.4, 5.0) 0.001
Maternal smoking (any vs none) 94 1.7 (0.9, 3.2) 0.090 1.5 (0.9, 2.5) 0.180 1.6 (1.0, 2.6) 0.079
Family history of CPS reports (yes vs no) 95 2.4 (1.4, 4.1) 0.004 2.1 (1.3, 3.5) 0.006 1.4 (0.9, 2.3) 0.190
Out of hospital Death (Yes vs no) 100 2.6 (1.2, 5.8) 0.008 2.6 (1.3, 5.4) 0.003 3.0 (1.5, 6.0) < 0.001
Information adequate (Panels agreed vs

did not agree)a
94 2.4 (1.4, 4.1) 0.003 2.1 (1.3, 3.3) 0.006 1.8 (1.2, 2.9) 0.019

Caregiver substance use contributed
(Panels agreed vs did not agree)b

101 2.1 (1.2, 3.6) 0.018 2.1 (1.3, 3.4) 0.009 1.7 (1.1, 2.7) 0.034

Level of discordance for abuse was 31/101 (30.7%); Neglect 36/101 (35.6%); Negligence 40/101 (39.6%)
a This was determined by comparing both panels response to the question “Was the information available for review adequate for the committee to

determine the cause(s) of death?” We created a dichotomous variable where 0 = panels agreed the information was adequate or not, and 1 = panels did not
agree on adequacy of information. “Information” refers to all the records about the death available at the time of the review.

b This was determined by comparing both panels response to the question “Did substance use by someone else contribute to the child’s death?” We
created a dichotomous variable where 0 = panels agreed substance use did or did not contribute, and 1 = panels did not agree.



3.5. Review panel

Changes in MIMR-CDR protocol in recording panel member attendance impacted our ability to adequately evaluate
panel member composition. For 64 of the 101 deaths we had complete reviewer information for both panels. Among these
64 deaths, no significant difference in discordance was detected for committee composition, number of members present,
or sex of the panel members; however our power to detect differences was minimal (data not shown).

3.6. Impact of classification variation on maltreatment-related mortality estimates

Incidence per 1000 live births of neglect and negligence documented large variations between the panel-intersection
and panel-union estimates (0.44 vs 1.10 and 0.79 and 1.63, respectively); however, abuse estimates were much more stable
(0.44 vs 0.75). Both panels independently identified statistically equivalent incidence estimates for all three maltreatment
classifications, with abuse having the lowest incidence, followed by neglect, then negligence (Fig. 1).

4. Discussion

We detected that for any fatal maltreatment classification (abuse, neglect, or negligence), the inter-rater reliability
between MIMR-CDR panels was in the “moderate” to “substantial” range of agreement (Landis & Koch, 1977). Given the
potential public health implications resulting from CDR findings, our opinion is that this level of precision is less than optimal
to adequately inform and evaluate public health policy and prevention interventions to reduce child maltreatment-related
mortality.

Both panels independently produced nearly equivalent 5-year incidence estimates for fatal maltreatment. We caution
that consistency of estimation is not the same as validity of estimation. The “true” population incidence of abuse, neglect,
and negligence remains unknown. Based on results from only two panels, and assuming the “true” incidence likely ranges
somewhere between panel intersect and panel union estimates (Fig. 1), the 5-year incidence proportion could be as low as
1.2 and as high as 2.0 per 1000 live births for any maltreatment. For abuse the range was 0.44–0.75, for neglect the range
was 0.44–1.1, and for negligence the range was 0.8–1.6. The ranges in these estimates reflect variance in the identification
and interpretation of known demographic and social factors, adequacy of information, variation in panel membership, and
likely misinterpretation or poor operation of definitions used for classification. Until these “influences” are consistently
interpreted or mitigated by CDR panels, overall and subgroup incidence estimates will likely continue to be highly variable.

Our findings are consistent with a previous study assessing presence/absence of demographic, social, and service based
attributes that influence individual CDR panel member death classification. Using 20 vignettes of unintentional injury death,

Fig. 1. Maltreatment-related (Yes/Yes probably) mortality classification incidence estimation comparison by panel reviews, union and intersect, 2009–10
Alaska birth cohort (n = 22,707 live births).



this prior study documented high levels of variability within and between CDR members in assigning caregiver responsibility
(Schnitzer, Slusher et al., 2011; Schnitzer, Covington et al., 2011). Similarly, we found that discordant classifications of
maltreatment between panels tended to be more common when certain “leading factors” such as unmarried mother, no
father on the birth certificate, maternal smoking, or history of family CPS involvement were detected. In the vignette-based
study, when these factors were introduced into the scenarios, they strongly influenced neglect classification for many of
the panel members. The magnitude of the influence of these identified factors varies between panel members (Schnitzer,
Slusher et al., 2011; Schnitzer, Covington et al., 2011), consistent with the recommendation that clear guidance is needed to
assist CDR panel members in the interpretation of these leading factors when assessing the potential for child maltreatment
(Schnitzer et al., 2013).

Completeness of information available for review can also influence committee determinations. We found large discor-
dance in maltreatment classification when panels disagreed on the adequacy of information for making a classification and if
caregiver substance use was associated with the death. The synthesis and extrapolation of information by CDR teams to influ-
ence classification was especially evident in the eleven instances of extreme disagreement. The majority of these extreme
cases were disagreement in negligence and the influence of more distal information or detection of missed information
(such as history of substance abuse and maltreatment). These data suggest that panels processed information differently,
particularly for out-of-hospital infant deaths occurring in the sleep environment. Efforts should be directed at developing
guidelines in assigning caregiver responsibility, especially among sleep-related deaths that consider the influence of factors
such as environmental hazards, substance use, family social welfare, and law enforcement contacts. A large proportion of
disagreement between panels could be mitigated with increased attention in this single area, which could be adapted into
the current CDC guidance for classifying Sudden Unexplained Infant Death (SUID) (Shapiro-Mendoza et al., 2014).

These findings address a gap in existing knowledge about classifying maltreatment fatalities within the context of the CDR
process. It appears that the operational definitions, at least as implemented by the Alaska CDR panels, do not provide clear
direction on how to systematically interpret missing information or identified prominent factors. The National Center for
the Fatality Review and Prevention is establishing national standards and a common data collection process, but the impact
of this work will be limited if CDR teams fail to implement these standards consistently (Fraser, Sidebotham, Frederick,
Covington, & Mitchell, 2014).

Reliability of public health surveillance data directly impacts the ability to take action to improve health (German et al.,
2001). The lack of confidence in the true incidence of maltreatment fatalities creates challenges for those tracking state-
level trends to inform and assess programs and policies. Precise estimates are needed for efficient program and resource
planning and also to accurately detect the impact of population-level interventions and policies that seek to reduce the
incidence of CAN-related deaths. Given that the purpose of the Child Death Review process is to inform action to prevent
future fatalities, it is important that the deaths are accurately and consistently classified over time. Doing so will ensure that
the recommendations that arise from the Child Death Review are appropriately focused in order to achieve a measurable
public health impact.

4.1. Limitations

The findings of the study are subject to limitations. First, this study was limited to approximately 100 cases and this
impacts the precision of these data. Second, the MIMR-CDR membership is predominantly medical personnel with limited
contributions from other agencies. The multidisciplinary CDR process is likely most effective with well-balanced representa-
tion from multiple sectors. Third, a number of MIMR-CDR reviewers participated in both the initial and second panel review
which could impact the reliability of classifications for some cases. We attempted to mitigate this influence by ensuring the
primary and secondary reviewers were unique from the initial review, removed all notes and documentation, and attempted
to have at least 3 months laps prior to a second review (for over 90% of the deaths at least 1 year elapsed). Fourth, the com-
pleteness of information has improved over time, thus more recent cases often have more comprehensive case files. Finally,
the Alaska review process used a state-specific tool that may not be generalizable to the national case reporting system.

5. Conclusion

For over a decade, much research described and documented the underascertainment of maltreatment fatalities in offi-
cial sources (Herman-Giddens et al., 1999), and suggested novel approaches for expanding these estimates (such as data
integration and capture re-capture) (Palusci et al., 2010; Schnitzer et al., 2013). However, variation in definitions, processes,
and information continue to contribute to measurement uncertainties (Putnam-Hornstein et al., 2013). Research suggests
the best source for measuring maltreatment mortality is the CDR. Our study provides the first known reliability assessment
of CDR panel classification of maltreatment mortality and provides evidence for the need to develop and validate of set of

guidelines or decision process for classifying maltreatment, especially neglect and negligence.

Valid and reliable surveillance data is the cornerstone of the public health prevention model. CDR is a key process for
improving maltreatment fatality estimates. Additional research is needed to assist in developing systematic processes for
making consistent classifications. Future research should also assess the impact of committee composition on classifica-
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ion designations. Until we can increase the consistency in classifying maltreatment deaths, incidence estimates will vary
npredictably and reduce our ability to implement and measure the impact of prevention efforts over time.
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