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How Reliable is Reported Sleeping Position in
Cases of Unexpected Infant Death?

ABSTRACT: Examination of sudden infant death syndrome (SIDS) deaths in South Australia over a 7-year period from 2000 to 2006 was
undertaken. There were 32 out of 35 cases where details of position when found were known. The data confirmed a marked decline in deaths in the
prone position over the past decade, but showed no significant decline in cases reportedly found dead in the supine position. Posterior lividity was
present in most cases (n = 30), 10 of whom also had anterior lividity. Posterior lividity was attributable either to the position of the body after death
or to the effect of supine postmortem storage. In six cases, however, fixed anterior lividity indicated that death had occurred in the prone position
despite statements that the infants had been found on the side (n = 1) and in the supine position (n = 5). This contradiction indicates that caregivers’
descriptions of terminal sleeping positions may not be supported by autopsy findings. The numbers of SIDS deaths reported in the supine position in
South Australia may not, therefore, represent a genuine tally, but instead may be a function of inaccurate reporting. This may act as a confounding
factor in studies attempting to link sleeping position with other risk factors.
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There is a well-established link between an increased risk of sud-
den infant death syndrome (SIDS) and prone sleeping (1,2). Recently
in South Australia the number of SIDS deaths has fallen dramatically,
largely due to falls in the number of deaths in the prone (face down)
position (3). Numbers of deaths in the supine (face up) position have
remained relatively unchanged. To examine this trend and to evaluate
the location of livor mortis, or lividity, as an autopsy marker of the
position of the body after death the following study was undertaken.

Materials and Methods

Autopsy files at Forensic Science SA over a 7-year period from
2000 to 2006 were reviewed for all cases where death had been
attributed to SIDS. Diagnoses were made using the NICHD and
San Diego definitions (4,5) with full clinical history reviews, death
scene, and autopsy examinations. Case details were reviewed and
the position of the body when found and the distribution of lividity
on skin surfaces were recorded. Autopsy photographs were exam-
ined in cases where there was a contradiction between the pattern
of lividity and the reported position of the infant when found. No
control group was utilized as the current study was evaluating the
correlation between caregivers’ histories and autopsy findings in a
specific group of infants who had died of SIDS.

Background

Forensic Science SA provides autopsy services for the entire
state population of approximately 1.5 million people. Over 95% of

the state’s coronial autopsies are performed at the center, including
all cases of unexpected infant death that proceed to postmortem.
Once an infant has been found deceased at a home address full
police and coronial investigations are initiated. Scene examinations
are performed by Forensic Response Section police officers who
liaise with pathologists. Trained police officers interview family
members using a standard unexpected infant death proforma based
on international guidelines. The scene, including the house, rooms,
and bedrooms, with a particular focus on the bed or cot where the
infant was found, are videotaped and photographed. On occasion a
doll is used for re-enactments. Full autopsies are performed once a
skeletal survey has been reported by a pediatric radiologist. Ancil-
lary investigations including bacteriology, virology, and toxicology
are performed, as well as vitreous humor sodium measurements
and metabolic evaluation. Brains are retained for formal examina-
tion by a neuropathologist.

Results

All 35 cases underwent full police, coronial, and pathological
investigations as detailed above. Out of 35 cases, caregivers were
able to specify the position of the body when found in 32. Two
cases where this information was not available were co-sleeping sit-
uations where uncertainty existed as to how the infants had been
lying when found. The third case was an isolated rural family
where information was incomplete. Infants were found on their
sides in four cases, supine in 14 (44%), and prone in 14. Thirty
infants had documented posterior dependent lividity, 10 with addi-
tional anterior lividity. One case each had only lateral and anterior
lividity, respectively.

In six of the cases although the position of the bodies when
found was recorded as ‘‘side’’ (n = 1) and ‘‘back’’ (n = 5), this did
not accord with the autopsy findings. Specifically, in addition to
posterior lividity in five of these cases, there was also fixed anterior
lividity in all six. Fixed anterior lividity indicated that these infants
had been lying face down for some time after death and had most
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likely died in that position, despite the claims of back and side
positions when found.

These infants had been sleeping in their own cots (n = 2), on a
mattress on the floor (n = 1), or co-sleeping with parents (n = 3).
There were equal numbers of male and female infants (M:F = 1:1),
with an age range from 4 to 28 weeks. All infants were in the care
of their parents at the times of their deaths. Resuscitation had been
attempted in three of the six cases. Postmortem intervals ranged
from 7 to 71 h. There was no evidence of airway obstruction on
scene examination or autopsy examination in any case. In addition
there was no evidence of trauma or underlying organic diseases
that could have caused or contributed to death. Ancillary testing
(radiologic, microbiologic, biochemical, and metabolic) was unre-
markable. Details of the cases are summarized in Table 1.

Discussion

Sudden infant death syndrome (SIDS) refers to the unexpected
death of a previously well infant where death scene and autopsy
investigations fail to reveal a cause of death (6–8). A variety of
definitions have been proposed for SIDS, with the most recent
being formulated in San Diego, U.S.A., in 2004 (5), based on the
previous NICHD definition (4). According to the San Diego defini-
tion, SIDS is ‘‘the sudden and unexpected death of an infant under
1 year of age, with onset of the lethal episode apparently occurring
during sleep, that remains unexplained after a thorough investiga-
tion including performance of a complete autopsy, and review of
the circumstances of death and the clinical history’’ (5).

Numerous possible causes of SIDS have been proposed over the
years, ranging from failure of autonomic control of respiration, to
occult infections, gastroesophageal reflux, cardiac arrhythmias, ana-
phylaxis, and trace metal deficiencies; however, none have been
proven (7,9). Research into central nervous system abnormalities
has implicated reduced brainstem receptors and neurotransmitters,
brainstem gliosis, and lowered levels of decosohexanoic acid (10–
12). One of the major difficulties with SIDS is that there are no
pathognomonic autopsy findings to prove the diagnosis; i.e.,
although thymic petechiae, pulmonary edema, and fluid blood are
all encountered, they are in no way specific (7,13).

Another issue that arises is the difficulty in distinguishing
between suffocation and SIDS. Infants may die in their beds and
cots from a variety of causes that include wedging or hanging in
dangerous cots, or being overlain by a sleeping adult (14,15).
Infants being breastfed in bed are sometimes also at risk of smoth-
ering (16). The importance of the sleeping environment has been
well recognized and formal death scene examination is now a
required part of standard definitions (4,5). Guidelines for scene
examination have been established by authorities such as the Cen-
ters for Disease Control and Prevention in the United States (17).
A result of instituting formal death scene examinations has been an
increase in diagnoses of cases of accidental asphyxiation (18,19).

Despite the lack of clarification of possible etiological pathways,
epidemiological studies in the 1990s revealed a series of factors
that increased the risk of SIDS including prone and side sleeping,
cigarette smoke exposure, soft bedding, and overheating (2,6). It is
now apparent that SIDS is not a single disease with one cause, but
is instead a heterogeneous amalgam of underlying predispositions
and external factors occurring at a vulnerable period in life, best
conceptualized in the ‘‘fatal triangle’’ or ‘‘triple risk’’ models
(20,21).

The recognition that prone sleeping position was associated with
a significantly increased risk of SIDS has been one of the major
achievements in the field of sudden infant death in the past
20 years. While this association was reported by Abramson in
1944 (22) it was Beal in South Australia (23) and de Jonge in the
Netherlands (24) who were responsible for drawing attention to this
link in more recent times. An increased incidence of SIDS was
noted in the Netherlands after policies recommending prone sleep-
ing position for infants were introduced, and once prone infant
sleeping was discouraged the incidence of SIDS fell by 40% (24).
Fleming et al. in the United Kingdom found an increased risk of
SIDS of 8.8 times in infants who slept prone (1). Although one of
the criticisms of the earlier studies was that retrospective analysis
may have been skewed by recall bias (25), other studies have
shown this not to be a major confounding factor (26,27).

In South Australia there has been a marked decline in numbers of
SIDS deaths, falling from a peak in 1987 of 52 cases per year to less
than five in recent years (3). While the decrease in numbers has been
partly due to increased accuracy in the diagnosis of sleeping accidents
and probable accidental asphyxia (19), with increases in numbers of
cases deemed ‘‘undetermined,’’ there is no doubt that there has been
a genuine reduction in the incidence of SIDS related directly to the
publicizing of risk factors by the ‘‘Reduce the Risks’’ campaign (7)
with marked reduction in deaths in the prone position (28).

There are no pathognomonic pathological findings to assist with
the diagnosis of SIDS, however, certain postmortem changes such
as livor mortis may provide useful information. Livor mortis, or
lividity, refers to pooling of blood in dependent parts of the body
after death. It commences soon after circulation ceases and may
change in location for a number of hours after death if a body is
moved. After some time, usually hours, lividity becomes ‘‘fixed’’
and does not alter despite changes in body position. This may be
useful in showing the position that a body was in after death,
although lividity in most infants who die of SIDS (as in the present
study) is usually found along the posterior surfaces of the body at
autopsy as a result of the bodies having been placed on their backs
soon after death (29).

The finding of fixed anterior lividity in the six cases investigated
who were reportedly found on their side or back, however, indi-
cated that they had been lying prone for some time after death, and
not in the positions stated by caregivers. There may be a number
of reasons for the disparity between the autopsy findings of fixed
anterior lividity in these cases and the caregiver’s history, including
inaccurate recall or inadvertent movement of the body after death.
This may occur during attempted resuscitation by both family
members and ambulance officers. Another possibility may be an
attempt to obscure the fact that an infant had been placed to sleep
prone, as this may suggest that health warnings had not been
heeded. If the desire to avoid such an accusation is sufficiently
strong, caregivers may maintain that infants had been sleeping on
their backs or sides, despite having been found prone. Certainly,
back and side sleeping, which was claimed in six of the reported
cases could not be supported by the autopsy findings. This was also
noted in a recent study, where subsequent information in 12.4% of

TABLE 1—Details of six infants who were allegedly found dead lying on
their backs and sides.

Case
Age

(weeks) Sex
Reported
Position

Expected
Lividity

Actual
Lividity

1 4 M Supine Posterior Posterior + anterior
2 5 F Supine Posterior Posterior + anterior
3 8 F Supine Posterior Posterior + anterior
4 11 F Supine Posterior Posterior + anterior
5 20 M Side Lateral Anterior
6 28 M Supine Posterior Posterior + anterior
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cases contradicted the initial report of position at the time of
discovery. It was considered that caregivers may not provide
accurate histories because of feelings of guilt and embarrassment,
and also because of concerns of possible child protection or legal
issues (30).

It should also be noted that agreement between the caregiver’s
story and the autopsy findings does not necessarily validate the his-
tory, as patterns of lividity often change with body handling, i.e.,
anterior lividity from lying prone may disappear if the body posi-
tion is changed soon after death (17). This also explains the pres-
ence of posterior, in addition to anterior, lividity in five of the six
reported cases (Table 1), as posterior settling of blood had occurred
once they had been placed on their backs after discovery and dur-
ing their time awaiting autopsy.

Given the possibility of inaccurate reporting of infant positions,
it appears that caregivers’ descriptions of terminal sleeping posi-
tion cannot always be accepted as completely reliable. This trend
may have increased in recent years with the wide publicizing of
the risks associated with prone sleeping. One result of this may
be that deaths in the prone position may now be reported as
supine. If this is so, then epidemiological studies relating reported
infant positions to other factors may be faced with a significant
confounding factor that may make subsequent interpretation of
results difficult.
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