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Review of Hazards Associated 
With Children Placed in Adult Beds 
Sud NaJaauaca, PltD; Marilyn Wlftd, PltD;Mery AJUlDandlo, PhD 

- u1--_ ~---=-=.::-~ • T .. c.. _..11 dang • d sibling sleeping in bed with the child and 394 were dueo-,---~9NOCJ9lr 
with Plac:m& u.il to sleep in to cntnipmt.ut in the bed structure. Most of these deaths cbiWren YOUJ11U ,ais 
adult beds. This lfticle '- wwwson o,a lying, wedging, seem to bffe re,ulted from suffocation or strangulation 
md .. -s+ • r "'-·•baards.aad dK ~ af these camcd hremrapmcnt of the child's head in vanous struc­
hazardsto childral's sleepina w..,;..,uur;11lS. tures of the bed. 

■ '5 A «a011pectift reYiew andamlysisof data col­ -- Placing child:rm younger man 2 years toL 

lected by theUS Consumer Product Safety Commil5ion sleep in adult beds exp0ICS them to pol£Dtially fatal haz­
on deathsof children younger than 2 years in standard ards that are genenlly not rec:opiud by the parent or 
adult beds, daybeds, and watcrbeds. The rmew in­ caregiw:r. Tbac hazards inc:lade ovcrlymc by a parent, 
cluded mc:iemt daca&o.J 7 1990U'11"011p siblmc, or otheradult sbarmg dx bed; cm➔ W!NDecrm­ or 
ber 1997. wedpll of the cbikl bennen the: aw:n-.s IIDd.another 

object; had entrapment m bed railings; and suffocation 
•• b The 8-year records sbmftd a total of 515 deaths on watcrbeds. Parents and caregivers should be alerted 
of childralyounger than21dl5 who wm:placed. to sleep to these avoidable hazards. 
on adult beds. Of these deaths, 121 werereported to be 
due to Oftriying of the child by a parent, other adult, or Arch Pedultr AdokscMed. 1999;153:1019-1023 

beds,7·11and daybeds. The pnsem study re­
I Pu•• .... s The results of this study should be shared with vealed an average of 6'1-deaths per year as­
all pumlS of infants and toddlers younger than2 years. I was sur­ soaated with this scenario, a fairlyconstant 
prised by the e:xu:nt of theproblem; cm youjust imagine the state rate for the8 yearsin which dau werecol­
of a parent who overlays a child, resulting m his or her death? lected. 

Unlike adults, the limited physical
Cathrn~ D. D~ngelis, MD and developmental capabilities of infants 

D 
and young duldren render them suscep­

URING TI-IE past few years, tible to danger from suffocation m cer­
considerable attent1on wnsleepmg environments. Meclwu.cal as­
has been paid to thepo­ phyxia can occur when an adult sleeping 

•ten nal hazards associ­ with a child rolls on top of the child, 
ated with the sleeping en­ smothenng him or her .. .4,.sphyxia can also 

"iionment :,f infants. In 1994, the Amencan result from the wedging of a child's head I 
Academy of Pediatncs, the US Depart­ between the mattress and od1er compo­
ment of Health and Human Services, and nents of the bed. The face may become 
the US Consumer Product Safety Corrums­ pressed against the mattress such that the 
SlOn ( CPSC) Jomed in "Backto Sleep," a na­ :nouth and nose are blocked, resulung mI 
a.onal campaign aimed at reduang the risk suffocauon. A smular blockage may oc­
of sudden infant death syndrome (SIDS) cur when a child becomes trapped face 
and suffocation of infants on soft bed­ down ma space or depression m the mat­
ding. 1·' Since the launch of this educa­ tress and bedding, and is unable to Wt the ,.. tional campaign. the incidence of SIDS in head to breathe. This is due in part ~o the 
the Uruted States has decreased by 38%.6 relative mass of the infant head com­
This article. however, focuses on another pared \>,"1th the total body (8%-10% of the From tht:L'SConsumer 

Product Saft:ty Comm1ss1on, area of concern: the death of infants placed total body weight) and weakness of the 
Bttht:Sda,Md. to sleep in standard adult beds, water- neck muscles. !J.I ◄ Asphyxia can also oc-
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MATERIALS AND METHODS 

A retrospective revtc-w and analysis o{ dau collected by the 
CPSC on daths of children younger than 2 years in stmdard 
adult beds. davbcds. and waterbcds was undertaken. The CPSC 
dw':ezzsIPIL INDP, and DTHS .-uc ,arched for the review. 

The IPU file conwns dataon comumcr product-related m­
c:idmu cxtncted fromcon,umcr complaints, as reported to 
CPSCdlrcMghlettm ad tdepboD£alls. The IPII _._ 
also mdudlS rmdtunicla, medical ..,....,inrrn:pons, repons 
from firemd poticc dr:fCDilcDbnationwide,and refcnals 
from OUla"feikral ac,:ncics 17 

111cINDP&leCOD1aiDsdatafrom follow-beck tnves­
dpliom n:ported. DrCPSC sw£ in an efl'ort to pdxr dc­
tmled inb:eetioo- 011 dam or iDjurywociaud with a,..-­
ticular couamer producL 11 The DTHS file includes 
irJiormadonfmmdeatht'fflilicala purcbwdbfCPSCfrom 
all 50 sma md the District of Columbia. Death certifi­
cates that fan wtthm specined external cause of death (E 
code)~ in acx:ordmce Withthe bumsational Clas­
sifia,tio,aofDisaaa, Ninda .Revisaon aCD-9), wuh a mm­
Oft 9eCli0a that is likdy to mention a speciflc CODSlllDU 

prodac:t. arc purcbwd. 19 The rev1CW iDduclcdinadem dau 
from January 1990 through December 1997. The deaths 
repomd in these databMcs do not rq,ramt a compler.e 
c:omt oi all bcd-rwrai deaths for children :,oanga- than 
2 ,an. nor do tbry ,epat:9Ci1t a ,atislial ample ofknown 
probuillty. 

cur when an infant's neck JS pressed against a bed frame 
or ndlmc-Bloodvaselsthattakeblood to and from the 
bramandmecarotid sinuses are located in soft tissues 
of the neck. These vessels are·relatively unprotected 
and vulnerable to compression. As Uttle as 2 kg (4.4 lb) 
of pressure exerted on the neck can result m vascular 
oc:clusion.1' This can cause unconsciousness and death. 
Inadequateoxygen 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 stimulated. 16 

The CPSC has long been concerned wuh cnsunng 
that infants and young children have safe sleeping envi­

ronments and has developed mandatory federal cnb stan­
dards to protect against entrapment and st:angu!auon. 
Commission staff actively participate m the develop­
ment of and unprovernents to .Yoluntary standards for 
cribs. The CPSC has also issued public safety alerts to 
inform the public about luddcn hazards.cf cluldren·s sleep­
ing environments. 

Several srud.ics have reported that suffocauon and 
strangulation of infants have occurred m vanous types 
of adult beds, including waterbeds. 8 1112 In an attempt 
to understand the incident scenanos and to mvesugate 
whether they might be prevented by specific mtcrven­
µon strategics, staff conducted a prehmmary analysis 
of these deaths by examining the data collected by 
CPSC 

Three CPSC databases were used for this pur,:,ose: 
lnJury and Potential In Jury Incidents (IPII). In-Depth ln-

Cases were assigned to 4 maJor mc1dent scenanos m­
volvmg adult beds based on the narrauve provided m the 
case reponsor by the medical exanuncr or coroner: ( l) death 
by smothering due to overlying of aparent or another adult 
or child on the V1ct1rn, (2) wedging between the maurcss 
and the wall or bed frame and wedging between the bed 
and an adjacent piece of furniture; (3) suffocanon on wa­
terbeds due to auway obsttuction when the child is face 
down on the mattress; and (4) suangulauon due to neck 
compre91101lbetween the side railings of a daybed, the rail­
ings of the hadboard. or the railings of the footboard. Deaths 
that were clcscnbed by the medial cununer or coroner 
as •probable overlay• or •overlay, probable sms-were not 
included in the analysis. 

It should be ooted that there were several l.imitanons 
in this smdy because all 3 databases pnmde anecdotal in­
formatiou and are not denommator based. Thus, they do 
not prOV1dea bastsfor stansoal inferences 011 the fre­
quency of a speafic mjury. These deaths do not 1cpr'5ellt 
a sample o{ known probability of selecuon or a complete 
count of bed-related deaths £or children younger than 2 
yars. We n:mpuze that the deaths rcponed m the daai­
bases arc w:dpn-s, 1ma1£S;ie, the databases pnmde the rmm­
mum number of known deaths. Because it lS not possible 
to dctcrminc bow many c:hildrcn arc actually put to sleep 
ou adult beds..the data cannot be used to c:alculaterelative 
risks. We ue aware of these limitaoons; however, these 
umque databaes are likely to prcmde the most extensive 
source of mformaoon on these types of death. 

vestigations (INDP), and Death Certificates (DTHS). The 
review included modent data from January 1990 through 
December 1997. Information provided in these daUl­
bases is anecdotal and useful in describing features of a 
pattern of inJury. However, 1t cannot be used for mak­
ing stacsncal 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 arc unaware, however, of any altemanve 
source that is as comprehcnstve. 

The search of records from the 3 CPSC databases, IPll, 
INDP, and DTHS, between January 1990 and December 

•1997 showed a total of 515 deaths of children younger 
than 2 years who were placed to sleep on adult beds. 
Exammauon of these 515 records L,dicated that there 
were 4 major incident scenarios mvolved m thc~e 
deaths: (1) suffocauon due to overlying of a parent or 
another adult or child on the V1ct1m; (2) posmonal 
asphpaa due to wcdgmg of the head between L1.c mat­
tress and the wall, bed frame, or an adJacent piece of fur­
niture; (3) suffocanon 0:1 waterbcds due to airway 
obstruction caused by the clu!d bcmg face do""11 on the 
mattress; and (4) strangulau.::m bet\'.·een the side railings 
of a daybed, the :atlmgs of the headboard, or the ratlmgs 
of the footboard. 

Of the 515 deaths. 12! were reported to be due to 
overlying of the child by a parer:t. other adult, or s1blmg 
sleeping m bed '.l."1~h ~he d.ilc. and 394 were due to en-
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uapment in the bed structure. Of ,!be394 bed mtrap­
mmt deaths. 296 cieaths were on regular adult beds, 79 
were on adult watcrbeds, 10 were on adult daybeds, and 
9 WoCre on adult-sized beds ftttcd with bed rails (an •ad.d­
on• product daip,cd to keep a child fromfalling out of 
the bed). Most of these datbs 9Ccm to me m;ulted from 
suffocation or strmgu1ationc:amedby entrapment of the 
child's head in vanous structures of the bed (T.W.). 

OVDLYING 

The ex>-sleepingof mother and iDfmt to encourage bremt­
feedingand the strenphening of the bond between a 
mother and c:luldhas been adYocated by some. 211How­
ever, there is some eviden~ to suggest that the practice 
may introduce a hazardof death by Oftl'lying. 7·11.lO The 
CPSC data for January 1990 through December 1997 re­
-.aled 121 incidcms where the came of death was re­
ported on the dcath c:cn:iftcateto be •death due to over­
lying.• There were 18 deaths where the cause 0£ death 
was listed as •probable overlay" or ·overlay, probable 
SIDS," but because of the ambiguity in the cause of death 
in t.bcse18cases they were not included in this analysis. 
Death due to overlying is not always distinguishable at 
autopsy, and therefore these data were based solely on 
the medical examiner's or coroner's determinauon of the 
cause of death. While death certificates often prOV1de only 
limited 1nformanon on the cause of death, the circum­
stances surrounding the 121 deaths clearly specify over­
lying as the cause. The certificates often included addi­
nonal descnpoons such as "compressed beneath mother's 
body," "sleeping mother overlay child's body," "com­
pressmg from overlymg," "found under parent," ~acd­
dentally rolled over by mother," "rolled-upon compres­
s10n," "traumatic comprCSS1on," and "fell asleep whtle 
nursing." The age of the mfants ranged from 1 to 12 
months, with 93 of the deaths (77%) occumng m in­I 
fants younger than 3 months(,.._. 1 ). While an ear­
her study reports that deaths due to overlying by a par­
ent occurred mainly on waterbeds, 12 this study found only 
13 of the mc1dents ( 11 %) involved waterbeds. Simi­I 
larly,while an earher repon had found alcohol consump­
tion was involved m a sigruhcant number of cases. this 
study found only 2 incidents (0-2%) m which pnor al­
cohol or other drug consumption was reported How­
ever, death cernficates often proVIde hmued mfonna-I 

si.,ltltEmroernnt 
I.,... ,.. n.,.a hllllallllltl Tm! 

3 121 
8 6 3 145 
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13 121 

11 I 515• 
non in this reprd and therefore it 15 not known whether 
alcohol consumption was a conmbuting factor in other 
cases, 

A review of CPSC data files from January 1990 to De­
cember 1997 identified 296 deaths of children younger 
than2 years on regularadultbeds (sundard twin-, queen-, 
md kmg-size beds). Threemajor hazardpatterns were 
MFOCi81edwm11maedeaths.Of me296 dalbs. 125 <4icr,) 
we-redue to wedging of the infant between thebedmat­
tress and a wall adjoining the bed. 118 (43CV.)were due 
to wedging between the bed mattress and the head­
board or foolboard of thebed.23 (eel,) were due to smm­
gulation when the infant became cmrappcd at the neck 
bt:twedl the railings of a footboud. or hcactboawl,and 20 
(rli) were caused by enaapmmt between the mattress 
and an adjacent piece of furniture. Two hundred three 
(69%) of these deaths occurred m infants younger than 
6 months, with 264 of the deaths (89%) occurring in L"l­
fants younger than 1 year(... a 2). 

WATEUED-RElA TED DEATHS 

Between January 1990 and December 1997, CPSC had 
reports of79 waterbed-relatcd deaths for chtldren younger 
than 2 years. There were 2 modes of death associated Wlth 
waterbeds. In 68 deaths (86%), the cause of death was 
listed as airway obstrucoon. The infants were found m .. 
the prone position, face down on the soft, nonperme­
able surface of the waterbed, and death was apparently 
caused by airway obstruction. The remammg 11 (14'\:-) 
were due to positional asphyxia caused by wecigmg 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 penod 1dent1-
fied 10 deaths mvolvmg daybeds. Daybeds are adult beds. 
generally the size of a standard tWln bed, that are sur­
rounded on 3 sides bv a decorauve frame that 1s often 
metal. In 6 mc1dents. ~he death was caused by mechani­
cal asphyxia due to wedgmg of the mfant between the 
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mataas and railing. The 4 rr::rnammgdeaths were caused 
by stranguJation when the child's head was caught be­
tween the niilinp of the daybed. The in£ams ranged in 
age from 3 to 13 months with all aapt 1being younger 
than 12 months. 

BEDlill.S 

The CPSC detebNes for the same 8-yea:r penod revealed 
8 deaths in children younger than 2 years involving bed 
rails. Bed nu are portable railings that can be installed 
on toddler and adult beds to protect toddlers from fall­
ing out of the beds. Euminatiou of these incidents in­

dicates the prmdpal hazard is entrapment of the infant 
between the bed rail and :mames:s, resuhinc in imciwri­
cal asphyxia due to neck comp1amon. Dapuc the fact 
that thae raiJI am: not intended for use on beds for chil­
dren younger than1 year, 7 of the 8 deaths occurred m 
childrenyouncerthan 1 year. The CPSCisworkmgwuh 
the industry on the design of these products to reduce 
the hazard. 

In reviewing dataavailable to the CPSC on duldrcn's 
deaths associated with adult beds from January 1990 
through December 1997, it IS clear that the greatest num­
ber of deaths among infants occur in those younger than 
12 months. The death rate dunng the 8-ycar penod was 
farrly constant, Wlth an average of 64 deaths per year. One 
of the most troubling aspects of these deaths is that they 
are largely preventable. In many cases, the adult placing 
the child m the adult bed was unaware or underesu­
mated the danger posed by placmg an infant to sleep m 
an adult bed. Also, while mothers should be encour­
aged to breast-feed because of the posmve benefits to the 
infant's health, they should be alened to the hazard of 
overlying when the infant re.mams m bed Wlth the mother 
after f ceding. 
,.. Death associated with sleeping m adult beds seems 
to be greatly reduced once children reach the age of 2 
years. ln addmon to the deaths of children younger than 
2 years that were reviewed for this analys1S, a CPSC study 
of deaths occurring on adult beds m children older than 
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2 years for the same 8-year period from January 1990 to 
October 1997 revealed only 17 dealhs.21 Notably, 8 of these 
mc:idents involved children who wereseverely disabled. 
Disabled children, regardless of age. are more vulner• 
able if thcu 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. 

While 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
non, and there arc no studies on which to make such com­
pansons. Any direct comparisons between this and other 
studies would be confounded by the following: deaths 
would not necesunly have been :recorded during the same 
time frame.the study would not reflect a sample ofknown 
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 cnbs is unknown. 
Nevertheless, another CPSC stUdy on cnb-rclated deathsl2 
between 1989 and 1991 using the same 3 databases 
showed an average of 50 reponed accidental daths per 
year in cnbs. This is less than the 64 deaths per year in 
adult beds found in the present study. It ts important to 
note that m most of these crib-related cases, the deaths 
were due to defects or broken parts tn older cribs, often 
at least 10 years old. These are cnbs that do not comply 
wnh current federal safety standards 23.24 and industry •voluntarv standards for cnbs.:.:s 

On~ approach to addressmg the proble:n associ­
ated Wlth duldre:::i.'s sleeping env1.ronments,1S to edu­
cate parents and caregivers about the potentially fatal haz­
ards associated Wlth placing infants in adult beds. Parents 
and caregivers need to be aware of the principal dangers 
assoaated Wlth this practice. These include the hazard 
of suffocation associated """1thco-sleeping Wlth infants 
younger than 5 months, asphyxia where an infant be­
comes entrapped between the mattress and another ob­
ject, asphyxia due to airway obstruction when the child 
is face do""-n on the mattress, and strangulauon m ve~­
ucal rails or openings on beds that allow an infant's body 
to pass through while entrappmg the head Parents and 
caregivers should be advised that mfants should be placed 
to sleep m cnbs that meet federal safety standard and the 
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industry voluntary standard. \Vhile the present study m­
d1catcs that the most of the deaths occurred m children 
younger than l year, it seems prudent to adopt CPSC's 
recommendauon that ch1ldren sleep m cnbs unul they 
are 2 years old or reach a height of 89 cm (35 m) 26 (The 
latter IS based on the mcreased dangers of a child chmb­
mg over the cnb railing and falling ) Currently, there are 
federal safety standards and industry voluntary stan­
dards m place for cnbs that are designed to prevent the 

•types of entrapment and strangulation that are de­
SC'lbed lil this article. ;u.,u 

Effons to get information to parents and careg1vers 
concerning the hazards descnbed m thlS arucle should 
be promoted. The dissemination of th1S information by 
health care proVlders m the context of a health educa­
tional program for parents is one poSS1ble route. 27.21The 
success of such a program wtll depend on the parents re­
ceivmg frank warnings about the potennally fatal con­
sequences for children left to sleep on adult beds. 

RECOMMENDATIONS 

Health care proV1ders can use the followmg recommen­
dations to educate parents about the danger of placmg 
infants to sleep in adult beds. 
• Children younger than 2 years should sleep m cnbsI 

that meet the federal safety standards and industry vol­
untary standard. 

• Children younger than 2 years, or disabled duldrcn 
whose movements arc restricted, should not be put to 
sleep in adult beds (including waterbeds) that pre­
sent a nsk of entrapment between the bed mattress and 
a wall.headboard,footboard, side railings, or adJoin­
ing fumituu. 

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

Accq,tedfor publication]anuary 27, 1999. 
Tht v1tws txprtssed are thost of the authors ar.d do 

not nectSSanly rq,resait the views of tht L'SConsumer Prod­
uceSafety Commission. Because: chisarticle was wntttn by 
the authors in thtir officialcapacity as e:mployees of the l"S 
Consumer Product Safety Comm1Ss1on, it lS m the public do­
main and may befreely copied or reprinted. 
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