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Objective To determine whether infants at sleep in the prone side positions are at higher risk for an extreme
cardiorespiratory event compared with infants at sleep in the supine position.
Study designWeused a case-control study to compare sleep position, determinedwith an accelerometer, in 116
infants during an extreme cardiorespiratory event with that in 231matched control subjects (2 per case) who did not
experience any extreme events during monitoring.
Results From calculation of adjusted ORs and 95%CIs, infants placed in the prone or side position were no more
likely to experience an extreme cardiorespiratory event compared with infants at sleep in the supine position. We
used conditional logistic regression to account for the matched design of the study and to adjust for potential con-
founders or effect-modifiers.
Conclusion These findings, coupled with our earlier observation that the peak incidence of severe cardiorespi-
ratory events occurred before the peak incidence of sudden infant death syndrome, strongly suggest that the
supine sleeping position decreases the risk of sudden infant death syndrome by mechanisms other than by
decreasing extreme cardiorespiratory events detected by monitoring. (J Pediatr 2012;161:22-5).

S
ince 1994, and on the basis of a recommendation of the American Academy of Pediatrics,1 there has been a national
public education campaign to reduce the risk of sudden infant death syndrome (SIDS). Coincident with the reported
reduction in prone sleeping in this country, there has been a substantial decrease in SIDS to approximately 50% of the

rate per 1000 live births that was reported before the recommendation.2-4 Despite the success of this public health intervention,
this observation immediately prompts the question of how prone sleep affects the risk of SIDS.

We previously conducted a National Institutes of Health-sponsored multicenter study of the usefulness of home monitoring
in infants thought to be at increased risk for SIDS (the Collaborative Home Infant Monitoring Evaluation [CHIME]). Toward
this end, we recorded cardiorespiratory data in 1070 infants for 700 000 hours to detect episodes of extremely prolonged apnea
or bradycardia, because it had been presumed for many years that apnea or bradycardia was the prelude to sudden death.5 The
“at-risk” infant groups enrolled in the CHIME study included infants born prematurely (<1750 g and #34 weeks at birth),
siblings of SIDS victims, and infants with a history of an apparent life-threatening event, in addition to a group of healthy
term infants. We reported that, when compared with healthy term infants, extreme events (EEs) of apnea or bradycardia
were more likely to occur only in premature infants and only before 43 weeks postmenstrual age (PMA), well before the
peak incidence of SIDS, especially in infants born full term.6

Although our earlier findings suggested that extreme cardiorespiratory events
were not immediate precursors of SIDS, it is important to test the validity of that
inference. Thus, if there is no relationship between EEs and non-supine sleep po-
sition, it would strongly suggest that supine position decreases the risk of SIDS by
means other than decreasing extreme apnea or bradycardia. In contrast, if there is
a strong relationship, this should prompt additional study to understand this
precise mechanism. The central question we addressed was whether infants in
the prone position or infants in side position are at higher risk for an extreme
cardiorespiratory event compared with infants in the supine position. We had
a unique opportunity to answer this question because the monitors had been
equipped with a sensor to track infant position, rather than relying on the report
of an observer.
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Methods

We designed a case-control study with infants previously en-
rolled in the CHIME study. We selected “cases” as infants
who experienced at least one EE. For each case, we selected
two control subjects from infants who did not experience
any EE. For each of the cases, we assessed the infant’s position
at a period immediately before the first extreme cardiorespi-
ratory event; for each of the two matched control subjects, we
assessed the infant’s position at a period comparable with the
time of the case’s first extreme cardiorespiratory event. As re-
ported previously,5 all home recordings were collected be-
tween May 1994 and February 1998, the institutional
review board at each site approved the study (Appendix),
and the parents of all subjects gave written informed consent.

The occurrence of EEs and the methods used to identify
these EEs in the CHIME study were reported previously5

and were extensively validated to reduce the possibility of
technical artifact.7 An EE was defined5 as: apnea$30 seconds
or a heart rate <60 bpm for $10 seconds (when <44 weeks
PMA) or <50 bpm for $10 seconds. (when $44 weeks
PMA). On the basis of these selection criteria, the cases in-
cluded all 116 infants in whom a total of 653 EEs occurred
during the CHIME study. For this report, those infants
who had an EE were selected and matched to the control in-
fants as follows. An infant was selected on the basis of having
the first EE within 180 days from the start of monitoring. This
frame was used because it was the target duration of home
monitoring in the CHIME study. When there was more
than one EE, only the first event was used, because the first
EE, when noticed by the caregiver, might have prompted
a change in care of the infant and confounded assessment
of the hypothesis. Furthermore, for a given infant, sleeping
position rarely changed during a particular night or between
nights. Thus, the position observed in subsequent events
would not be independent of the position observed in the
first event, so that inclusion of many events from the same in-
fant would not substantially add to the power of our analyses.

For control infants, epochs were obtained from the
3-minute “non-event” recording that we obtained hourly
in all infants as part of our study protocol.8

We matched control infants with case infants in these
ways: (1) gestational age at birth (all control infants had a ges-
tational age at birth that was within 1 week of their matched
case infant); (2) PMA at event (all control infants had
a 3-minute non-event epoch recorded at a PMA that was
within 1 week of the PMA at which the event occurred in
the matched case infant); (3) time of day of event (all control
infants had a 3-minute non-event epoch recorded at a time of
day that was within 1 hour of the time at which the event oc-
curred in the matched case infant); and (4) date and site of
enrollment (as the last criteria for matching, when multiple
potential control infants met all the aforementioned criteria,
then infants were selected with the study identification num-
bers that were closest in proximity). Because identification
numbers were assigned sequentially, by site, this process

served tomatch, to the extent possible, site and date of enroll-
ment. There were two control epochs from two different con-
trol infants chosen to compare with each EE for the cases.
Our rationale for not using an infant as its own control was
that these young infants rarely changed position during the
course of their sleep.
Infant position (supine, prone, side, or indeterminate) was

determined by using an accelerometer as the sensor.8 The
prone and supine positions were measured directly, and the
assignment of side position was inferred by comparison
with when the infant was also observed sometime during
the monitoring in either the supine or prone position. Specif-
ically, an accelerometer placed on the infant’s back showed
a force of plus or minus 1 g (ie, the force of gravity on
a 1 g mass) when the infant was in the prone or supine posi-
tion, respectively, but it showed 0 g when the child was side
(neutral position) or when the accelerometer was not con-
nected (indeterminate). Thus, registration of a change in
force was confirmation that the accelerometer was indeed at-
tached to the infant’s back. When we could not confirm at-
tachment, 0 g was considered “indeterminate.” The period
during which the position was determined was either the
75 seconds preceding any event for the cases or during the
“non-event” recordings of control subjects.

Statistical Analysis
We examined the association between infant sleep position
(supine, prone, side, or indeterminate) and being an infant
with at least one EE (ie, being a case) by calculating ORs
and their 95% CIs. Side and indeterminate position were
combined because it was not always possible to determine
whether an infant was in the side position or the position
was indeterminate. We used conditional logistic regression
to account for the matched design of the study and to adjust
for these potential confounders or effect-modifiers: sex, age,
race, birth weight, PMA at birth, being sibling of SIDS victim,
being born preterm, history of apparent life-threatening
event, mother’s age, and mother’s education. The associa-
tions were expressed as adjusted ORs with corresponding
95% CIs. In addition, we ran a model that included all
first-order interactions with the aforementioned variables
to explore whether there was any effect-modification with
these variables.
Maternal and infant characteristics of the cases and control

subjects were compared through the independent samples
t test for continuous measures and the c2 test for categorical
measures. For all tests, the type I error level was set at 0.05.
All analyses were performed with SAS software version 9.2
(SAS Institute, Cary, North Carolina).

Results

The Table shows demographic and clinical data comparing
cases and the control subjects and demonstrates no
substantial differences in the groups. There were no
differences in the cases and control subjects used in this

Vol. 161, No. 1 � July 2012

23



Download English Version:

https://daneshyari.com/en/article/6224859

Download Persian Version:

https://daneshyari.com/article/6224859

Daneshyari.com

https://daneshyari.com/en/article/6224859
https://daneshyari.com/article/6224859
https://daneshyari.com

