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with placing children younger than 2 years to sleep in
adult beds. This articie focuses on overlying, wedging,
and erranamalasis ) hazards and the relationship of these
hazards 10 children’s sleeping <..v i cruscats.

Deslgns A retrospective review and analysis of data col-
lected by the US Consumer Product Safety Commission
on deaths of children younger than 2 yesrs in standard
adult beds, daybeds, and waterbeds. The review in-
cinded incislen: data from jemmary 1990 through Decem-
ber 1997.

Resuliss The 8-year records showed a total of 515 desths
of children younger than 2 years who were placed to sleep
on adult beds. Of these deaths, 121 were reported to be
due 1o overlying of the child by a parent, other adult, or

Bdiler’s Mete: The results of this study should be shared with
all parenis of infants and toddlers younger than 2 years. | was sur-
prised by the extent of the problem: can you just imagine the state
of a parent who overlays a child, resulting i his or her death?

Catherine D. DeAngelis, MD

URING THE past few years,
considerable attention
has been paid to the po-
tential hazards associ-
ated with the sleeping en-

sibling sleeping in bed with the child and 394 were due
1o entrapment in the bed structure. Mast of these deaths
seem 1o have resulted from suffocation or strangulation
caused by entrapment of the child’s head in vanous struc-
tures of the bed.

ra— children younger than 2 years to
skcpmaduhbedsexposethemmpomﬂyfamlhnz-
ards that are generally not recognized by the parent or
caregiver. These hazards include overlymg by a parent,
siblimg, or other adult sharing the bed; entrapment or
wedging of the child between the mattress and another
object; head enrapment 1n bed railings: and suffocation
on waterbeds. Parents and caregivers should be alerted
to these avoidable hazards.
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beds, ™12 and daybeds. The present study re-
vealed an average of 64 deaths per year as-
sociated with this scenario, a fairly constant
rate for the 8 years in which data were col-
lected.

Unlike adults, the limited physical
and developmental capabilities of infants
and young children render them suscep-
uble to danger from suffocation 1n cer-
1ain sleeping environments. Mechamcal as-
phyxia can occur when an adult sleeping
with a child rolls on top of the child,
smothenng hum or her. Asphyxa canalso

A

From the U'S Consumer

Product Safety Commusston,

Bethesda, Md.

vironment >f infants. In 1994, the Amerncan
Academy of Pediatnics, the US Depart-
ment of Health and Human Services, and
the US Consumer Product Safety Commus-
s1on {CPSC) jomed in “Back to Sleep,” ana-
nonal campaign aimed at reducing the risk
of sudden mnfant death syndrome (SIDS)
and suffocation of infants on soft bed-
ding.!” Since the launch of this educa-
donal campaign, the incidence of SIDS in
the Unuted States has decreased by 38%.¢
This article, however, focuses on another
area of concern: the death of infants placed
to sleep in standard adult beds, water-

result from the wedging of a cluld's head
berween the mattress and other compo-
nents of the bed. The face may become
pressed against the mattress such that the
mouth and nose are blocked, resulung n
suffocation. A simular blockage may oc-
cur when a child becomes trapped face
down 1n a space or depression in the mat-
tress and bedding, and is unable to hft the
head to breathe. This is due in part to the
relative mass of the infant head com-
pared wath the total body (8%-10% of the
total body weight) and weakness of the
neck muscles.*>!* Asphyxa can also oc-
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MATERIALS AND METHODS

A retrospective review and analysis of data collected by the
CPSC ondeaths of children younger than 2 years in standard
adultbeds, daybeds, and waterbeds was undertaken. The CPSC
databagses IP1I, INDP, and DTHS were searched for the review.
The IP11 file contains data on consumer product-related m-
cidents extracted from consumer complaints, as reported to
CPSC through lettérs and telephone calls. The 1Pl database
also mcludes media articles, medical examiner reports, reports
&omﬁnmdphced:plrmummde and referrais
from other federal agencies. '’

The INDP file conuins data from follow-back inves-
dpﬁo-mpomdbyCPSCsaﬂ'inaneﬁonwpthudc-
tuled information on death or injury associated with a par.
ticular consumer product.'!* The DTHS file mcluds
information from death certificates purchased by CPSC from
all 50 states and the District of Columbia. Death certifi-
cates thet fall within specified external cause of death (E
code) caegories, in accordance with the nternational Clas-
sification of Disesses, Ninth Revision (ICD-9), with a narra-
tive section that is likely to mention a specific consumer
product, are purchased ™ The review included incident dara
from January 1990 through December 1997. The deaths
reported in these databases do not represent a complete
count of all bed-related deaths for children younger than
2 years, nor do they represent 2 statistical sample of known
probability.

cur when an infant’s neck 1s pressed against a bed frame
or railing Blood vessels that take blood to and from the
brain and the carotid sinuses are located in soft tssues
of the neck. These vessels are relatively unprotected
and vulnerable to compression. As little as 2 kg (4.4 Ib)
of pressure exerted on the neck can result 1n vascular
occlusion.!” This can cause unconsciousness and death.
Inadequate oxygen supply to the lungs and impairment
of oxygen transport to tissues due to obstruction of
blood circulation leads to brain hypoxia and can also re-
sult in cardiac arrest when the carotid sinus-vagal reflex
is simulated.'¢

The CPSC has long been concerned with ensunng
that infants and young children have safe sleeping envi-
ronments and has developed mandatory federal crib stan-
dards to protect against entrapment and strangulation.
Commission staff actively participate in the develop-
ment of and improvements to voluntary standards for
cribs. The CPSC has also issued public safety alerts to
mform the public about ludden hazards of children’s sleep-
ing environments.

Several studies have reported that suffocanon and
strangulation of infants have occurred 1n vanous types
of adult beds, including waterbeds.?!!!2 In an attempt
to understand the incident scenarios and to investigate
whether they might be prevented by speaific interven-
pon strategies, staff conducted a preliminary analysis
of these deaths by examining the data collected by
CPSC

Three CPSC databases were used for this purpose:
Injury and Potennal Injury Incidents (1P11). In-Depth In-
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Cases were assigned to 4 major incident scenarios in-
volving adult beds based on the narrauve provided in the
case reports or by the medical examuner or coroner: (1) death
by smothening due to overlying of a parent or another adult
or child on the victum, (2) wedging between the mattress
and the wall or bed frame and wedging between the bed
and an adjacent prece of furniture; (3) suffocanon on wa-
terbeds due 10 airway obstruction when the child is face
down on the mattress; and (4) strangulauon due to neck
compression between the side railings of a daybed, the rail-
ings of the headboard, or the railings of the footboard. Deaths
that were described by the medical examiner or coroner
as “probable overlay” or “overlay, probable SIDS™ were not
included in the analysis.

It shouid be noted that there were several limitauons
in this study because all 3 databases provide anecdotal 1n-
formation and are not denomunator based. Thus, they do
not provide 2 basis for stausntcal inferences on the fre-
quency of a specific mjury. These deaths do not represent
a sample of known probababiry of selection or a complete
count of bed-related deaths for children younger than 2
years. We recognize that the deaths reported mn the daw-
bases are underesumates; ie, the databases provide the mun-
mum number of known deaths. Because 1t 1s not possible
to determine how many children are actually put o sleep
on adult beds, the data carmot be used to calculate relative
risks. We are aware of these limitatons; however, these
unique databeses are likely to provide the most extensive
source of informanon on these types of death.

vestigations (INDP), and Death Certificates (DTHS). The
review included imncident data from January 1990 through
December 1997. Information provided in these data-
bases is anecdotal and useful in describing features of a
patiern of injury. However, 1t cannot be used for mak-
g stausucal inferences because it does not represent a
sample of known probability of selection or a complete
count of all bed-related deaths for children younger than
2 years. We are unaware, however, of any alternauve
source that i1s as comprehensive.

BRI

The search of records from the 3 CPSC databases, 1P1],
INDP, and DTHS, between January 1990 and December
1697 showed a total of 515 deaths of chuldren vounger
than 2 years who were placed to sleep on adult beds.
Examinaton of these 515 records 1ndicated that there
were 4 major incident scenarios involved 1n these
deaths: (1) suffocauon due 10 overlying of a parent or
another adult or child on the vicum; (2) positional
asphyxa due to wedging of the head between the mat-
tress and the wall, bed frame, or an adjacent piece of fur-
niture; (3) suffocation on waterbeds due to arrway
obstruction caused by the child bemng face down on the
mattress; and (4) strangulauon berween the side rallings
of a daybed, the raiings of the headboard, or the railings
of the footboard.

Of the 515 deaths. 121 were reported to be due to
overlying of the child by a parent, other adult, or sibling
sleeping 1n bed with the child and 394 were due to en-
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Deaths of Children in Adult Beds Between Januvary 1998 and December 1997

Haserd Patiorn ;mua
Entrapments ,

Wedging betwesa mattress and wall 125
Emtrapment between mattress and bed frams 128
Evtrapment bebween mattress and adjacent fusallurs - 20
Suffocation on waterbads oL,

Total eatraprascs .. Sl 29
Overlying L . 108 .
Tetal (cweriying + sntrapment) . “»t .

trapment in the bed structure. Of the 394 bed entrap-
ment deaths, 296 deaths were on regular adult beds, 79
were on adult waterbeds, 10 were on adult daybeds, and
9 were on adult-sized beds fitted with bed rails (an “add-
on” product designed to keep a child from falling out of
the bed). Most of these deaths seem to have resulted from
suffocation or strangulation cansed by entrapment of the
child’s head in vanious structures of the bed (Table).

OVERLYING

The co-sleeping of mother and infant to encourage breast-
feeding and the strengthening of the bond between a
mother and chuld has been advocated by some.? How-
ever, there is some evidence to suggest that the practice
may introduce a hazard of death by overlying.”!!# The
CPSC data for January 1990 through December 1997 re-
vesled 121 incidents where the cause of death was re-
ported on the death certificate 10 be “death due to over-
lying.” There were 18 deaths where the cause of death
was listed as “probable overlay” or “overlay, probable
SIDS,” but because of the ambiguity 1n the cause of death
in these 18 cases they were not inchided in this analysis.
Death due to overlying is not always distinguishable at
autopsy, and therefore these data were based solely on
the medical exarminer’s or coroner’s determinanon of the
cause of death. While death certificates often provide only
limited informaton on the cause of death, the arcum-
stances surrounding the 121 deaths clearly specify over-
lying as the cause. The certificates often included addi-
uonal descriptions such as “compressed beneath mother’s
body,” “sleeping mother overlay child's body,” “com-
pressing from overlying,” “found under parent,” “acci-
dentally rolled over by mother,” “rolled-upon compres-
sion,” “traumatic compression,” and “fell asleep while
nursing.” The age of the infants ranged from 1 to 12
months, with 93 of the deaths (77%) occurnng 11 1n-
fants younger than 3 months (Figere 1). While an ear-
lier study reports that deaths due to overlying by a par-
ent occurred mainly on waterbeds,'? this study found only
13 of the incidents (11%) involved waterbeds. Sumi-
larly, while an earlier report had found alcohol consump-
tion was involved 1n a sigmficant number of cases, this
study found only 2 incidents (0.2%) 1n which pnor al-
cohol or other drug consumption was reported How-
ever, death ceruficates often provide hmited informa-

Siesping Emveroameni
Welsrbeds Dayheds Bed Railinge 'l‘oml
3 128
8 . 6 3 145
2 2
4 4 N
a8 e
7 10 9 394
13 121
= 1 9 515

tion in this regard and therefore it 1s not known whether
alcohol consumption was a contributing factor in other
cases.

ADULT BEDS

A review of CPSC data files from January 1990 to De-
cember 1997 identified 296 deaths of children younger
than 2 years on regular adult beds (standerd twin-, queen-,
and king-size beds). Three major hazard patterns were
associsted with these deaths. Of the 296 desths, 125 (42%)
were due to wedging of the infant between the bed mat-
tress and a wall adjoining the bed, 128 (43%) were due
to wedging between the bed mattress and the head-
board or footboard of the bed, 23 (8%) were due to stran-
gulation when the infant became entrapped at the neck
between the railings of a footboard or headboard, and 20
(7%) were caused by entrapment between the mattress
and an adjacent prece of furniture. Two hundred three
(69%) of these deaths occurred 1n infants younger than
6 months, with 264 of the deaths (89%) occurnng in in-
fants younger than 1 year (Figuse 3).

WATERBED-RELATED DEATHS

Between January 1990 and December 1997, CPSC had
reports of 79 waterbed-related deaths for chiidren younger
than 2 years. There were 2 modes of death associated with
waterbeds. In 68 deaths (86%), the cause of death was
listed as airway obstrucnon. The mnfanis were found in
the prone position, face down on the soft, nonperme-
able surface of the waterbed, and death was apparently
caused by airway obstruction. The remaining 11 (14%)
were due to positional asphyxia caused by wedging of
the infant between the mattress and waterbed frame or
wall. The ages of children ranged from 1 to 18 months;
however, 69 (87%) were infants younger than 6 months

DAYBEDS

The CPSC databases for the same 8-year period ident-
fied 10 deaths involving daybeds. Daybeds are adult beds.
generally the size of a standard twin bed, that are sur-
rounded on 3 sides by a decorauve frame that ts often
metal. In 6 incidents, the death was caused by mecham-
cal asphyxia due to wedging of the infant between the
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Figuss 1. Deuths due to overiyng, Jasusry 1990 to December 1997.

mattress and railing. The 4 remaining deaths were caused
by strangulstion when the child’s head was caught be-
tween the railings of the daybed. The infants ranged in
age from 3 to 15 months with all except 1 being younger
than 12 months.

BED RAILS

The CPSC databeses for the same 8-year penod revealed
8 deaths in children younger than 2 years involving bed
rails. Bed rails are portable railings that can be installed
on toddler and aduit beds to protect woddlers from fall-
ing out of the beds. Examination of these incidents in-
dicates the principal hazard is entrapment of the infant
between the bed rail and mattress, resuiting in mechani-
cal asphyxia due 10 neck compression. Despite the fact
that these rails are not intended for use on beds for chil-
dren younger than 1 year, 7 of the 8 deaths occurred 1n
children younger than 1 year. The CPSC is workang with

the industry on the design of these products o reduce

L

In reviewing data available to the CPSC on cluldren's
deaths associated with adult beds from January 1990
through December 1997, it 1s clear that the greatest num-
ber of deaths among infants occur in those younger than
12 months. The death rate dunng the 8-year pernod was
fawrly constant, with an average of 64 deaths per year. Cne
of the most troubling aspects of these deaths is that they
are largely preventable. In many cases, the adult placing
the child in the adult bed was unaware or underesu-
mated the danger posed by placing an infant to sleep in
an adult bed. Also, while mothers should be encour-
aged to breast-feed because of the posiuve benefits to the
infant's health, they should be alerted to the hazard of
overlying when the infant remains in bed with the mother
after feeding.

~+ Death associated with sleeping 1n adult beds seems
to be greatly reduced once chuldren reach the age of 2
years. In addiuon to the deaths of children younger than
2 years that were reviewed for this analysis, a CPSC study
of deaths occ curring on adult beds 1n children older than

ARCH FEZ'4TR =30

CEETMEDA

1022

12345678 9101112131415“171'19321&23

Figure 2. Children’s desths in adult beds between Janugry 1980 and
December 1987.

2 years for the same 8-year period from January 1990 to
October 1997 revealed only 17 deaths.?! Notably, 8 of these
mcidents involved children who were severely disabled.
Disabled children, regardless of age, are more vulner-
able if therr disability prevents them from freeing them-
selves from a compromised position such as entrap-
ment. The conunued danger to these children should be
made clear to caregivers.

Whule it would be useful to compare the number of
deaths in adult beds with the number of deaths in cribs,
the current study was not designed to address this ques-
uon, and there are no studies on which to make such com-
pansons. Any direct comparisons berween this and other
studies would be confounded by the following: deaths
would not necessarily have been recorded during the same
time frame, the study would not reflect a ssmpie of known
probability of selection or a complete count of all bed-
related deaths for children younger than 2 years, and the
amount of ume spent in adult beds vs cnibs is unknown.
Nevertheless, another CPSC study on cnb-related deaths™
between 1989 and 1991 using the same 3 databases
showed an average of 50 reported accidental deaths per
year in cnibs. This is less than the 64 deaths per year in
adult beds found in the present study. It 1s important to
note that 1n most of these crib-related cases, the deaths
were due to defects or broken parts wtn older cribs, often
at least 10 years old. These are cribs that do not comply
with current federal safety standards®*#* and industry
voluntary standards for cnbs.”

One approach to addressing the problem associ-
ated with children’s sleeping environments,is to edu-
cate parents and caregivers about the potendally fatal haz-
ards associated with placing infants in adult beds. Parents
and caregivers need to be aware of the principal dangers
associated wath this practice. These include the hazard
of suffocation associated with co-sleeping with mnfants
younger than 5 months, asphyxia where an infant be-
comes entrapped berween the mattress and another ob-
ject, asphyxia due to airway obstrucuon when the child
1s face down on the mattress, and strangulauon 1n ver-
ucal rails or openings on beds that allow an infant's body
to pass through while entrapping the head Parents and
caregivers should be adwvised that mnfants should be placed
to sleep 1n cnbs that meet federal safety standard and the
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industry voluntary standard. While the present study 1n-
dicates that the most of the deaths occurred in children
younger than 1 year, 1t seems prudent to adopt CPSC's
recommendation that children sleep 1n cnbs unul they
are 2 years old or reach a height 0f 89 cm (35 1n) % (The
latter 15 based on the increased dangers of a child chmb-
ing over the cnb railing and falling ) Currently, there are
federal safety standards and industry voluntary stan-
dards in place for cnbs that are designed to prevent the
“types of entrapment and strangulation that are de-
scnbed 1n ths article. ¥
Efforts to get information to parents and caregivers
concerning the hazards deseribed 1n this aruicle should
be promoted. The dissermnation of this information by
health care providers in the context of a health educa-
tional program for parents is one possible route.?’ The
success of such a program will depend on the parents re-
ceiving frank warmings about the potentally fatal con-
sequences for children left to sleep on adult beds.

RECOMMENDATIONS

Health care providers can use the following recommen-
dations to educate parents about the danger of placing
infants to sleep in adult beds.

* Children younger than 2 years should sleep 1n cnbs
that meet the federal safety standards and industry vol-
untary standard.

Children younger than 2 years, or disabled children
whose movements are restricted, should not be put to
sleep in adult beds (including waterbeds) that pre-
sent a nisk of entrapment between the bed mattress and
a wall, headboard, footboard, side railings, or adjoin-
ing furniture.

Children younger than 2 yczrs or disabled children
whose movements are restricted, should not be put to
sleep in adult beds with railings (headboard, foot-
board, or side railings) that present a nsk of strangu-
lation by head entrapment.
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