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abstract
Sudden unexpected infant deaths (SUID) accounted for 1 in 3 postneo-
natal deaths in 2010. Sudden infant death syndrome and accidental
sleep-related suffocation are among the most frequently reported
types of SUID. The causes of these SUID usually are not obvious before
a medico-legal investigation and may remain unexplained even after
investigation. Lack of consistent investigation practices and an autopsy
marker make it difficult to distinguish sudden infant death syndrome
from other SUID. Standardized categories might assist in differentiat-
ing SUID subtypes and allow for more accurate monitoring of the mag-
nitude of SUID, as well as an enhanced ability to characterize the
highest risk groups. To capture information about the extent to which
cases are thoroughly investigated and how factors like unsafe sleep
may contribute to deaths, CDC created a multistate SUID Case Registry
in 2009. As part of the registry, the Centers for Disease Control and
Prevention developed a classification system that recognizes the un-
certainty about how suffocation or asphyxiation may contribute to
death and that accounts for unknown and incomplete information
about the death scene and autopsy. This report describes the classi-
fication system, including its definitions and decision-making algo-
rithm, and applies the system to 436 US SUID cases that occurred
in 2011 and were reported to the registry. These categories, although
not replacing official cause-of-death determinations, allow local and
state programs to track SUID subtypes, creating a valuable tool to
identify gaps in investigation and inform SUID reduction strategies.
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In the United States, ∼1 in 7 infant
deaths and 1 in 3 postneonatal deaths
were attributed to sudden unexpected
infant death (SUID) in 2010.1 The most
frequently reported causes of SUID are
sudden infant death syndrome (SIDS),
ill-defined and unknown cause of
mortality, and accidental sleep-related
suffocation.2 Differentiating between
these causes, especially SIDS and in-
fant suffocation, can be challenging,
because SUID case investigations are
not always conducted in a standard
manner, and universally accepted def-
initions or biological markers to dis-
tinguish SIDS from suffocation do not
exist.3,4 To complicate matters, both
SIDS and accidental sleep-related suf-
focations are frequently unwitnessed
and occur in unsafe sleeping environ-
ments. SIDS is reserved for deaths that
remain unexplained after a thorough
case investigation.5 Accidental sleep-
related suffocation relies on scene ev-
idence of an infant being suffocated or
strangulated by items or persons in
a sleep environment. A standardized
classification system with carefully
delineated criteria that recognizes in-
conclusive evidencemight assist in this
differentiation. Moreover, such a system
may allow for improved monitoring of
SUID, enhance our ability to character-
ize the highest risk groups, and identify
pathophysiologic and genetic mecha-
nisms underlying these deaths.

Currently we rely on death certificates
tomonitorpopulationestimates of SUID
mortality. Unfortunately our ability to
accuratelymonitor SIDS and other SUID
is hindered by situations in which the
cause of death reported on the death
certificate may not be classified and
coded as the certifier intended. For
example, the Tenth Revision of the In-
ternational Classification of Diseases
(ICD-10) does not provide a unique
codingcategory for the termSUID. Thus,
reports of SUID are often coded as SIDS,
even though certifiers may use them to

mean different things.6 As a result of
these challenges in investigating, re-
porting, and classifying deaths, we
have an incomplete understanding of
actual SUID trends and risk factors.
Because vital records do not reveal the
extent to which cases may have been
thoroughly investigated, or how factors
like unsafe sleep may contribute to
death, the Centers for Disease Control
and Prevention (CDC) created the SUID
Case Registry in 2009.7–9

On January 1, 2010, the SUID Case
Registry pilot program began actively
collecting data in 5 states (Colorado,
Georgia,Michigan, NewJersey, andNew
Mexico) using methods described else-
where.9 On January 1, 2011, 2 additional
states (Minnesota and New Hampshire)
began collecting data. These states
were awarded cooperative agreements
with the CDC after a competitive pro-
posal process. A major objective of this
new SUID Case Registry was to create
a classification system using standard-
ized definitions to assign categories to
cases reported in the case registry.
Several SIDS and SUID definitions and
classifications have recently been pro-
posed,10–18 although not universally
accepted, underscoring the need for
consistent and standardized SUID re-
porting practices. This report describes
the classification system used by the
SUID Case Registry, including its stan-
dardized definitions and decision-making
algorithm, and applies the categoriza-
tion process to 436 SUID cases. These
were cases that occurred in 2011 and
were reported to the registry from
participating states. The algorithm
guides the assignment of cases into
explained (“Suffocation with unsafe
sleep factors”) and unexplained cate-
gories (“No autopsy or death scene
investigation,” “Incomplete case infor-
mation,” “No unsafe sleep factors,”
“Unsafe sleep factors,” and “Possible
suffocation with unsafe sleep factors”).
These categories are not intended to,

and do not, replace official cause-of-
death determinations, but are meant
to apply a common categorization pro-
cess to cases to allow local and state
programs to better track and un-
derstand SUID.

FLOW OF DATA FROM CASE
IDENTIFICATION TO
CATEGORIZATION

The SUID Case Registry program and
how it builds on the infrastructure of
child death review (CDR) teams has
been previously reported.9 Briefly, the
Registry is a population-based, multi-
state surveillance program developed
in partnership with the National Center
for the Review and Prevention of Child
Death (NCRPCD), formerly the National
Center for Child Death Review.9 Local
and state CDR teams operate under
state legislation and program policies.
However, with funding from CDC for
increased staffing and resources along
with technical assistance, grantees (ie,
state health departments or their bona
fide agents) comprehensively review
all resident SUID cases.

Figure 1 describes the flow of the SUID
Case Registry data from the time of case
identification to the time of SUID cate-
gory assignment. SUID cases are identi-
fied by CDR teams using several
methods, including notification from
medical examiner or coroner offices and
notification from state vital statistics
offices. For each case, the multidisci-
plinary CDR team (including medical
examiners, coroners, law enforcement,
public health representatives, other
health care providers, and social service
representatives) reviews and discusses
SUID case information from retrospec-
tively collected death scene inves-
tigations, autopsies, medical records,
and other medico-legal reports. The CDR
team also identifies actionable strate-
gies to help prevent future deaths and
improve case investigation. The CDR
team enters this information in the web-
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based NCRPCD Case Report,19 which
includes a standard set of questions
developed specifically to review SUID
cases.20 The CDC receives de-identified
data for all SUID cases reported from
participating states and examines data
for completeness. States are asked to
reconcile any missing and unknown
variables. Once the CDC receives the
most complete information, CDC staff
review cases and assign categories
using the standardized definitions and
decision-making algorithm. An explana-
tion of these SUID categories and crite-
ria used to define these groupings are
described in Table 1. These categories
can be used to identify risk factors and
characteristics of infant deaths that
could be potentially prevented, to im-
prove scene investigation and autop-
sies, and to identify potential cases for

clinical research. Personally identifying
information is not available about
cases, and resulting categorizations do
not alter previously ascribed official
cause-of-death determinations. In other
words, these categories are strictly for
surveillance purposes and do not re-
place official medical examiner or cor-
oner cause-of-death determinations.

DEVELOPING STANDARD
DEFINITIONS FOR SUID CASE
REGISTRY SURVEILLANCE

Although we considered other SUID
classification systems,10–18 none com-
pletely fit the surveillance and pro-
grammatic purposes of the SUID Case
Registry. In 2010, Sidebotham21 en-
couraged that any new categorical
definitions be simple and improve on

earlier classification systems. As such,
our SUID Case Registry classification
system incorporates the contributions
of other colleagues.13,16,22 Similar to
Randall et al16 and Pasquales-Styles
et al,22 the SUID Case Registry system
recognizes the importance of possible
asphyxia or suffocation in sudden un-
expected and unexplained infant death
cases. Like Randall et al,16 our system
also recognizes the degree of uncer-
tainty that can accompany deaths in
potentially asphyxiating environments.
Also like others,13,16,17 we acknowledge
the uncertainty resulting either from
inadequate review of the death scene
or incomplete forensic examination,
and incorporated this uncertainty in
our category definitions. To that end,
like the Krous et al13 system and the
Avon system,17 we have included a cat-
egory, “no unsafe sleep factors,” to ac-
count for the proportion of unexplained
deaths that occurred in an environment
in which unsafe sleep factors were not
identified. Our categories and defi-
nitions overlap with many of Randall
et al,16 although our labels and criteria
were created to meet the aims of the
SUID Case Registry. Although we did not
limit definitional categories to specific
infant age groups (eg, postneonatal
period or until 6 or 8months of age)13 or
require that a death occur during sleep
like some earlier classifications,10,13,15

our categories allow further stratifica-
tion by age and sleep status, depending
on analytic needs.

In creating categories, we also con-
sidered the challenges reported with
earlier categorization schemes.13,15–17

These challenges include reviewer di-
agnostic preferences, incomplete scene
investigation and forensic investigation
records, and lack of information about
where and how the infant was found
(including detailed factors about the
sleeping environment), especially as re-
lated to airway obstruction. To reduce in-
consistency among reviewers in assigning

FIGURE 1
Flow of SUID Case Registry data from case identification to categorization.
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cases to categories, we created care-
fully defined criteria and questions to
weigh evidence for each category. To
address incomplete investigation data
and limited contextual data about
the sleep environment and potential
airway obstruction, we developed cat-
egories to reflect this incomplete in-
formation. By quantifying the number
of cases with incomplete investigation,
programs can identify gaps and develop

targeted interventions to improve
scene and forensic investigation.

Assigning Categories Using the
SUID Case Registry
Decision-Making Algorithm

TheSUIDCaseRegistryDecision-Making
Algorithm (Fig 2) serves as a system-
atic guide for assigning SUID cases to
categories, based on information in the
Case Registry reporting system. The

algorithm begins with eligible SUID
cases (ie, reviewed, entered, and veri-
fied complete). Case reviews are not
final until a cause of death is assigned.
Cases with a pending cause after the
death year cohort closes are catego-
rized as “incomplete case information.”
Cases reported to the registry that are
categorized as SUID include those in
which the death certificate indicates that
the cause was unknown, undetermined,

TABLE 1 Definitions and Criteria for Assigning Cases to SUID Case Registry Categories

Category Criteria That Must Be Met

Unexplained: no autopsy or death
scene investigation

1. Death is unexplained.
2. No death scene investigation or post-mortem examination information reported.

Unexplained: incomplete case
information

1. Death is unexplained.
2. Incomplete death scene investigation or autopsy information reported (including reports pending further

investigation).
3. Lack of detailed information about where and how the body was found OR 1 of 3 tests: (1) toxicology, (2)

radiograph, and (3) pathology was not performed and documented. Pathology can include histology,
microbiology, or other pathology such as genetic testing, but not solely gross examination.

Unexplained: no unsafe sleep factors 1. Death is unexplained after complete case investigation.a

2. Death may or may not occur during sleep. For those deaths that occur during sleep, the sleeping environment is
free of unsafe sleep factorsb or other suffocation or strangulation hazards.

Note: casemay ormay not have other potentially fatal findings, concerning conditions,c or competing cause of death,
but how these factors contribute to death is uncertain.

Unexplained: unsafe sleep factors 1. Death is unexplained after complete case investigation.a

2. Found in an unsafe sleep environment, but the role of the unsafe sleep environment in causing or contributing to
the death is uncertain. Examples of unsafe sleep factors are soft objects or loose bedding (eg, pillow, blanket), not
in a crib, portable crib or bassinette, shared sleep surface, found non-supine.

3. No factors that might indicate suffocation were present. No evidence of face pressed into or obstructed by soft
bedding (eg, pillow, egg crate foam, sleeping bag, or couch), witnessed overlay, entrapment, or wedging.

Note: casemay ormay not have other potentially fatal findings, concerning conditions,c or competing cause of death,
but how these factors contribute to death is uncertain.

Unexplained: possible suffocation
with unsafe sleep factors

1. Death is unexplained after complete case investigation.a

2. Scene investigation provides evidence of suffocation or asphyxiation caused by an external airway obstruction.
Examples include overlay, entrapment or wedging, or face pressed into and airway fully occluded by soft bedding
(eg, pillow, egg crate foam, cushion, sleeping bag, or couch).

3. Event was not witnessed or therewas a conflicting account of full external obstruction of both nose andmouth, or
external compression of the neck or chest.
AND/OR
Potentially fatal findings or concerning medical conditionsc were present at postmortem examination.
AND/OR
Although there was strong evidence of suffocation, suffocation does not seem probable given the infant’s age and

likely stage of development (eg, otherwise healthy 11-month-old infant found face down on pillow).
Explained: suffocation with unsafe

sleep factors
1. Death is explained after complete case investigation.a

2. Scene investigation provides sufficient evidence of suffocation or asphyxiation caused by an external airway
obstruction. Examples include witnessed overlay, entrapment or wedging, or face pressed into and airway fully
occluded by soft bedding (eg, pillow, egg crate foam, cushion, sleeping bag, or couch). Suffocation must be
probable given the infant’s age and likely stage of development.

3. Evidence of full, external obstruction of both nose and mouth or external compression of the neck or chest.
4. Event was reliably witnessed and there were no conflicting accounts of full external obstruction of both nose and

mouth or external compression of the neck or chest.
5. Potentially fatal findings or concerningc medical conditions were not present at postmortem examination.

a Complete case investigation is defined by the components of the death scene investigation and autopsy that were documented in the case report. For death scene investigation, detailed
information about where and how the body was found was available. For autopsy, all 3 tests were performed and documented: (1) toxicology, (2) radiograph, and (3) pathology. Pathology can
include histology, microbiology, or other pathology such as genetic testing, but not solely gross examination.
b Safe sleep environment: supine position on a firm sleep surface including a crib, bassinet, portable crib, or pack-and-play. Sleep surface is free of soft objects, loose bedding, bumper pads, or
any objects that could increase the risk for entrapment, suffocation, or strangulation out of the crib. Intentionally placing an infant to sleep in a car seat is considered unsafe. We derived these
criteria from the 2011 AAP recommendations for a safe infant sleeping environment.23
c An example of a concerning medical condition is an infant who has fever, vomiting, and lethargy in the 72 h before death.
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SIDS, SUID, unintentional sleep-related
asphyxia /suffocation/strangulation,
unspecified suffocation, cardiac or re-
spiratory arrest without other well-
defined causes, or unspecified causes
with potentially contributing unsafe
sleep factors. Cases in which manner
of death is reported as homicide, are
excluded. Two trained members of the

CDC’s SUID Case Registry program staff
review and categorize each case by
applying the algorithm that consists
of a series of questions (Fig 2). Staff
members work together to reach con-
sensus about the assignment of a par-
ticular category. This process can be
completed in∼7 minutes. In those cases
in which the 2-member review team

cannot concur, the case is conservatively
grouped in the category reflecting the
most uncertainty, eg, “Unexplained:
Possible suffocation with unsafe sleep
factors” versus “Explained: Suffocation
with unsafe sleep factors.” After the
initial review, all cases that are catego-
rized as “Explained: Suffocation with
unsafe sleep factors” and the few cases

FIGURE 2
Decision-making algorithm for assigning SUID case registry categories. *Category includes cases that may or may not have other potentially fatal findings
concerning conditions, or competing cause of death, but how these factors contribute to death is uncertain.
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(,10 of those reported for our analy-
sis) that cannot be reconciled are
reviewed by 2 other program staff and
a category is assigned by group con-
sensus. The former cases are reviewed
because of the high degree of difficulty
of distinguishing these cases from un-
explained, possible suffocation with
unsafe sleep factors (see below). This
secondary review takes ∼5 minutes.
Data are received quarterly and cases
are categorized on an ongoing basis.

To use the algorithm (Fig 2), one must
apply the SUID Case Registry’s defini-
tion for a complete case investigation
(includes both death scene investiga-
tion and autopsy) and a safe sleep en-
vironment (Table 1). At a minimum, the
death scene investigationmust provide
sufficiently detailed information for the
reviewers to envision where and how
the body was found. For an autopsy to
be considered complete, it must in-
clude evidence that the following tests
were performed and documented: (1)
toxicology, (2) radiograph, and (3) pa-
thology. Pathology can include histol-
ogy, microbiology, or other pathology
such as genetic testing, but not solely
gross examination. These minimal cri-
teria were based on expert opinion
and a National Association of Medical
Examiners white paper.8 A safe sleep
environment is 1 where: (1) the infant
is found supine on a firm sleep surface
including a crib or bassinet mattress,
portable crib, or pack-and-play, and (2)
the sleep surface is free of soft objects,
loose bedding, bumper pads or any
objects that could increase the risk for
entrapment, suffocation, or strangula-
tion. We derived these criteria from the
2011 AAP recommendations for a safe
infant sleeping environment.23

Categories are based on the com-
pleteness of the case investigation, in-
cluding death scene investigation,
autopsy, and medical history. Catego-
ries are used to distinguish accidental
sleep-related suffocations from other

SUID groupings. Categories are further
subdivided as “Explained” and “Un-
explained” (Table 1 and Fig 2).

The 2 categories, “No autopsy or death
scene investigation” and “Incomplete
case information,” are the easiest to
distinguish (Table 1 and Fig 2). The
remaining categories, which aim to
distinguish how or if an unsafe sleep-
ing environment contributed to the
death, are more difficult to differenti-
ate, although each has complete case
information by definition.

The category, “no unsafe sleep factors,”
includes cases that may or may not
have occurred during sleep or in
a sleeping environment (Table 1 and
Figure 2). For deaths occurring during
sleep or in a sleeping environment, no
potentially asphyxiating hazards were
reported. In contrast, cases assigned
“Unsafe sleep factors” are those found
in an unsafe sleep environment, but the
role of the potential suffocation or
strangulation hazards relative to death
is uncertain. This category includes
cases in which the scene investigation
does not provide any evidence of air-
way obstruction. For example, if an in-
fant is sharing a sleep surface with an
adult and there is no documentation
that the adult overlaid the infant or that
the infant’s airway was obstructed, the
death is called “Unsafe sleep factors.”
In such cases, the evidence about the
airway is insufficient to categorize as
explained or possible suffocation.

The most difficult task is distinguishing
between “Unexplained: Possible suffoca-
tion with unsafe sleep factors” and
“Explained: Suffocationwith unsafe sleep
factors.” To categorize a case as “Ex-
plained: Suffocation with unsafe sleep
factors,” there must be strong evidence
of suffocation (eg, report of full ob-
struction of nose and mouth or external
compression of the neck or chest). Also,
the event must be reliably witnessed
with no conflicting reports or docu-
mented potentially fatal findings or other
concerning medical conditions. Some
examples are: (1) a 1-month-old infant
found face down in a pillow with her
nose and mouth fully obstructed; (2) a 2-
month-old infant found with her head
and face wedged between the cushions
at the back of the sofa; and (3) a 4-month-
old who is found lifeless in a twin bed
with his head and body underneath his
mother. On the other hand, deaths cate-
gorized as “Unexplained: Possible suffo-
cation with unsafe sleep factors,” have
some evidence that suffocationmay have
occurred, but information about a fully
obstructed airway is weak or not based
on a reliable witness account, or there is
evidence of potentially fatal findings or
other concerning conditions. An example
of a case that would be assigned to
“Unexplained: Possible suffocation with
unsafe sleep factors” is an infant pre-
viously assumed to be healthy, but who
has an atrial septal defect found at au-
topsy and was found face down on top of

TABLE 2 Definitions of Mechanisms for Suffocation or Possible Suffocation

SUID Category Definition

Mechanisms for
suffocation

Factors in the sleep environment that caused or may have caused suffocation.

Overlay Shared sleep surface with other person overlaying or rolling on top of or against
infant while sleeping and obstructing airway or compressing the neck or chest
area and preventing respiration.

Soft bedding Soft or loose bedding, pillows, or stuffed toys on sleep surface obstructing airway.
Infant found face down or other position with airway obstruction.

Wedging or
entrapment

Wedging and entrapment of an infant between 2 objects such as a mattress and
wall, bed frame, or furniture causing airway obstruction or compressing chest
and preventing respiration.

Other Other factors in thesleepenvironmentcausinganairwayobstruction, forexample,
a situation inwhich an infant is sleeping in a car seat or stroller and the infant’s
face or neck position results in an airway obstruction.
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a pillow. Although the infant was found
face down on a pillow with his nose and
mouth obstructed, evidence of a compet-
ing potentially fatal finding (i.e, atrial
septal defect) precludes assignment to
the explained suffocation category. Im-
portantly, in instances in which the
reviewers cannot concur when differ-
entiating between explained suffocation
and unexplained possible suffocation,
the case is assigned as an unexplained
possible suffocation.

Mechanisms of Accidental
Suffocation in a Sleep Environment

Cases categorized as possible and ex-
plained suffocation with unsafe sleep
factors are further grouped by mecha-
nism (Table 2). These mechanisms in-
clude: (1) overlay by a person, (2) soft
bedding, (3) wedging/entrapment, and
(4) others, such as suffocation by a
plastic bag. When a single mechanism
cannot be assigned for a particular case,
more than 1 option may be selected and
such cases are grouped togetheras “2 or
more mechanisms identified.” Analysis
of themechanisms attributed to possible
or explained suffocation might provide
further insight into modifiable risk fac-
tors in the sleep environment and
quantify the contribution of different
mechanisms to suffocation deaths.

Development of the
Decision-Making Algorithm

The development of the algorithmwas an
iterative process and was conducted
between 2009 and 2013. During its de-
velopment, we applied the category def-
initions and algorithm to nearly 1000
cases reported in the SUID Case Registry
system data files. In assigning cases to
categories, the algorithm highlighted
limitations in theability of thecasereport
to fully capture where and how a body
was found and whether there was any
obstruction of the airway, especially the
nose and mouth. Because of this limita-
tion, we modified the case report form
with improved questions and wording

and trained grantees how to incorporate
these changes. Before finalizing, we ap-
plied the algorithm and category defi-
nitions to all cases reported to the
registry in 2011 (the most recent year
with completed data) that met the case
definition. Minor revisions to wording
were made to improve clarity.

Application of the Classification
System

Table 3 shows the aggregated data from
the initial 7 SUID Case Registry states
(Colorado, Georgia, Michigan, Minnesota,
New Hampshire, New Jersey, and New
Mexico) and the categories to which the
cases were assigned. Of the 436 SUID
cases identified in 2011, most (n = 382;
88%) were classified as unexplained
SUID and most occurred in an unsafe
sleep environment (n = 320; 73%). “Suf-
focation with unsafe sleep factors” was
assigned to 54 cases (12%), and 95 cases
(22%) were assigned to “Possible suffo-
cation with unsafe sleep factors.” In 5

states with 35 or more reported cases
(Colorado, Georgia, Michigan, Minnesota,
and New Jersey), the proportion of cases
without a documented complete investi-
gation varied, ranging widely from 5% to
55%. Also in these states, the highest
proportion of deaths (with complete in-
formation) were assigned to the cate-
gory “Unsafe sleep factors” (range, 45%–
63%), followed by “Possible suffocation
with unsafe sleep factors” (range, 20%–
36%), “Suffocation with unsafe sleep
factors” (range, 15%–25%), and “No un-
safe sleep factors” (all states had ,5
deaths in this category). Of the 66 pos-
sible and explained suffocation deaths
in these states, the mechanism most
frequently reported was soft bedding
(n = 63), followed by overlay (n = 29),
wedging/entrapment (n = 18), and other
(10) (Table 4).

DISCUSSION

We have built on and strengthened the
work of other investigators in defining

TABLE 3 Number and Percentage of the 436 Cases Occurring in 2011 and Reported to the SUID
Case Registry by SUID Category, by All Cases, and by Those With Complete Case
Information Only

SUID Category Total Cases Percentage of Cases by Statea

Number % A B C D E

All categories
Total n 436 100% b b b b b

Unexplained
No death scene investigation or autopsy 11 3 0 3 10 0 3
Incomplete case information 101 23 5 33 27 55 8
No unsafe sleep factors 4c ,1 2 0 2 0 3
Unsafe sleep environment 171 39 51 30 40 21 44
Possible suffocation with unsafe sleep factors 95 22 23 23 13 14 28

Explained
Suffocation with unsafe sleep factors 54 12 18 11 10 11 15

Incomplete informationd 112 26 5 36 37 55 10

Categories with complete information only
Unexplained
No unsafe sleep factors 4c 1 2 0 3 0 3
Unsafe sleep environment 171 53 54 46 63 45 49
Possible suffocation with unsafe sleep factors 95 29 25 36 20 30 31

Explained
Suffocation with unsafe sleep factors 54 17 19 17 15 25 17

a States are represented by letters to maintain confidentiality. Percentages for states with fewer than 35 reported deaths are
not calculated owing to small numbers and resulting unstable estimates.
b The 436 cases reported by state in 2011 include: CO (44), GA (111), MI (142), MN (39), NH (6), NJ (63), and NM (31).
c Three deaths occurred during a sleeping period and 1 did not.
d Incomplete information: no death scene investigation or autopsy plus incomplete case information.
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and categorizing SIDS and other SUID
for the purposes of the SUID Case
Registry.10–17,19–21 Our classification
system emphasizes the uncertainty
about how suffocation or asphyxiation
may have contributed to death and also
accounts for unknown and incomplete
information about the death scene and
autopsy. Until comprehensive scene
investigations are conducted on all
SUID cases and standardized criteria
are universally accepted by death cer-
tifiers, states and local public health
programs can use information gath-
ered from the SUID Case Registry and
its classification system as a supple-
ment to death certificate surveillance.
We estimate that the current 9 states
participating in the registry capture
∼13% of all US SUID. The registry’s
standardized categories allow pro-
grams to quantify the number of cases

that: (1) have incomplete investiga-
tions; (2) occur in an unsafe sleep en-
vironment such as with soft bedding or
with a shared sleep surface; and (3)
are possible or explained suffocation
cases by mechanism. By identifying
and quantifying incomplete case in-
formation, local and state jurisdictions
can identify strategies and target ap-
propriate resources to improve scene
and forensic investigations, as well as
child death review programs. Addi-
tionally, these categories may help
programs better understand the cir-
cumstances that potentially contribute
to or actually cause suffocation or as-
phyxiation, which could lead to more
strategic interventions.

Strengths

The SUID Case Registry’s process for
assigning cases to categories of

explained and unexplained SUID has
several strengths. First, program staff
and collaborators built on the work of
other investigators10–17,19–21 and cre-
ated categories that meet local and
state surveillance and program needs.
Second, categorization relies on stan-
dardized definitions of SUID subtypes
and a simple decision-making algo-
rithm with explicitly defined criteria
with labels that are descriptive and
easy to distinguish from 1 another. Fi-
nally, the system has been applied to
hundreds of cases with assignment of
categories based on group consensus
by trained reviewers.

Another potential strength of these
standardized categories may extend
beyond the registry and its surveillance
purposes. The categories could be used
by researchers conducting epidemio-
logic and biomarker studies to define
cases according to the degree of cer-
tainty about potentially contributing as-
phyxiation factors. Researchers could
also use these categories to identify
new mechanisms and factors associ-
ated with SUID. In addition, the SUID
Case Registry categories can be easily
groupedunderexisting ICD-10 codes for
comparison with vital statistics data
from death certificates. Specifically
the categories “No autopsy or death
scene investigation” and “Incomplete
case information” could be grouped
under the ICD-10 code R99, “Ill-defined
and unknown cause of mortality.” The
“explained” category, “Suffocation with
unsafe sleep factors,” corresponds
with ICD-10 code W75, “Accidental suf-
focation and strangulation in bed.” The
remaining categories, all with com-
plete case investigations but with
varying degrees of uncertainty about
contributing factors, could be grouped
under the ICD-10 code R95, “SIDS.” Fi-
nally, if death certifiers eventually ac-
cepted these categories or a modified
version, the categories could be used
as a future rubric to make and report

TABLE 4 Number of Cases Categorized as “Possible Suffocation With Unsafe Sleep Factors” or
“Suffocation With Unsafe Sleep Factors” by Mechanism, SUID Case Registry, 2011 Deaths

Number of Casesa by Mechanismb

Soft Bedding Overlay Wedging or
Entrapment

Other 2 or More

All casesc

Possible suffocation with unsafe sleep factors
(n = 95)

49 17 6 7 4

Suffocation with unsafe sleep factors (n = 54) 17 12 12 3 5
Cases by state
State A
Possible suffocation with unsafe sleep factors

(n = 26)
1 0 4 2 0

Suffocation with unsafe sleep factors (n = 20) 3 3 1 1 3
State B
Possible suffocation with unsafe sleep factors

(n = 33)
27 1 4 2 2

Suffocation with unsafe sleep factors (n = 16) 7 4 6 0 1
State C
Possible suffocation with unsafe sleep factors

(n = 8)
5 3 1 1 2

Suffocation with unsafe sleep factors (n = 6) 2 3 2 0 1
State D
Possible suffocation with unsafe sleep factors

(n = 6)
6 0 0 0 0

Suffocation with unsafe sleep factors (n = 5) 2 1 0 2 0
State E
Possible suffocation with unsafe sleep factors

(n = 11)
6 1 2 2 0

Suffocation with unsafe sleep factors (n = 6) 3 0 3 0 0
a Because fewer than 35 deaths were reported in NH and NM in 2011, data are not presented.
b Multiple mechanisms can be assigned per case, but none of the 100 cases categorized had .2 mechanisms identified.
Because each case can be assigned.1 mechanism, the sum of the mechanisms is greater than the total number of cases.
c “All cases” includes reported cases from CO, GA, MI, MN, NH, NJ, and NM.
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cause-of-death determinations on the
death certificates.

Challenges in Categorizing Deaths

Although this classification system is
largely automated, the qualitative part
of the review issubjectiveandcannotbe
automated. To reduce potential bias
from this qualitative analysis, our sys-
tem applies standardized definitions,
has trained reviewers who agree on
categories through consensus, has a
secondary review process, and relies on
a guiding principle to err on the side of
caution (ie, when in doubt, choose the
category thatreflects the leastcertainty).

Thegreatest challenge ingroupingSUID
cases into defined categories is having
sufficient evidence available about the
sleep environment and airway. CDR
teams must rely on retrospectively
collected information about the death
scene investigation. Of the 436 cases
reported in 2011 to our surveillance
system, 190 had a report of a scene re-
enactment. Case reports with missing
or unknown information for variables
compromise data quality and com-
pleteness. In our data, one-quarter of
the cases had incomplete information,
although this varied widely between
states. Missing and unknown infor-
mation can lead to a different catego-
rizationoutcomethan the truecategory.

Because the states participating in the
registry likely have greater access to
critical death scene investigation data
and are able to use more resources to
eliminate missing information than
non-fundedstates, generalizationabout
the distribution of deaths in each cat-
egory relative to other US states or
populations may be limited. The CDC’s
SUID Case Registry now operates in 9
states: Arizona, Colorado, Louisiana,
Michigan, Minnesota, New Hampshire,
New Jersey, NewMexico, and Wisconsin.
If the registry were to become a na-
tional surveillance system, the quality
of data about circumstances sur-
rounding SUID could be enhanced in
more states, and investigators and
programs could have a deepened un-
derstanding of the magnitude of and
characteristics associated with SUID.

CONCLUSIONS

The SUID Case Registry’s classification
system has built on the work of other
investigators in defining and categoriz-
ing SIDS and other SUID cases, while
recognizing the uncertainty about the
contribution of asphyxiation to the death
and also accounting for variations in
case investigations. This new system has
been tested with hundreds of cases and
has performed well when categorizing
challenging cases. Finally, the systemhas

key implications for both public health
and clinical research. For public health,
the classification system allows local
and state programs to more accurately
track the magnitude of specific types of
SUID over time, creating a valuable tool
to identify gaps in case investigation of
SUID and an enhanced ability to identify
the highest risk groups who might
benefit from focused interventions or
increased services. For clinical inves-
tigation, consistent reporting of SIDS and
other SUID is crucial for identifying
pathophysiologic and genetic mecha-
nisms underlying these deaths.
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