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Background: The incidence of sudden infant death syn-
drome has decreased in the United States as the percent-
age of infants sleeping prone has decreased, but persist-
ing concerns about the safety of supine sleeping likely
contribute to prone sleeping prevalence rates that re-
main higher than 10%.

Objective: To document health outcomes in infants aged
1 to 6 months in relation to sleep position.

Design: Prospective cohort study.

Setting: Massachusetts and Ohio, from February 21,
1995, to December 31, 1998.

Study Participants: A total of 3733 infants with con-
sistent sleep positions at ages 1, 3, and 6 months.

Main Oulcome Measures: Descriptive statistics and mul-
tiple logistic regression analysis relating sleep position at
each follow-up age to symptoms in the prior week (fever,
cough, wheezing, stuffy nose, trouble breathing or sleep-
ing, diarrhea, vomiting, or spitting up) and outpatient vis-
its in the prior month (ear infection, breathing problem,
vomiting, spitting up, colic, seizure, accident, or injury).

Results: No symptoms or outpatient visits were signifi-
cantly more common among infants sleeping on the side
or supine than in infants sleeping prone, and 3 symp-
toms were less common: (1) fever at 1 month in infants
sleeping in the supine (adjusted odds ratio [OR], 0.56;
95% confidence interval [CI], 0.34-0.93) and side posi-
tions (OR, 0.48; 95% CI, 0.28-0.82); (2) stufty nose at 6
months in the supine (OR, 0.74; 95% CI, 0.61-0.89) and
side positions (OR, 0.82; 95% CI, 0.68-0.99); and (3)
trouble sleeping at 6 months in the supine (OR, 0.57;
95% CI, 0.44-0.73) and side positions (OR, 0.69; 95%
CI, 0.53-0.89). Also, outpatient visits for ear infections
were less common at 3 and 6 months in infants sleeping
in the supine position (OR, 0.64; 95% CI, 0.46-0.88; and
OR, 0.73; 95% CI, 0.58-0.92, respectively) and at 3
months in the side position (OR, 0.68; 95% CI,
0.49-0.96).

Conclusions: No identified symptom or illness was sig-
nificantly increased among nonprone sleepers during the
first 6 months of life. These reassuring results may con-
tribute to increased use of the supine position for infant
sleeping.
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UDDEN INFANT death syn-
drome (SIDS) is the sudden
death of an infant, unex-
pected by history and unex-

lence has decreased from 70% in 1992 to
17% in 1998.>*

Multiple concerns were raised regard-
ing the safety of nonprone sleep positions,
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plained by a thorough post-
mortem examination, including a complete
autopsy, death scene investigation, and
review of the medical history.! The de-
creased risk of SIDS associated with non-
prone sleep positions led to the recommen-
dation in 1992 by the American Academy
of Pediatrics that infants be placed to sleep
on the side or back.? In 1994, the national
public education campaign “Back to Sleep”
was launched, and the supine position is
now recommended.’ Sudden infant death
syndrome rates in the United States have
decreased by about 40% as prone preva-

especially the supine, following dissemi-
nation of the American Academy of Pedi-
atrics recommendation. These concerns
included trouble sleeping and complica-
tions from gastroesophageal reflux, includ-
ing aspiration.”® We now report findings
from the first study, to our knowledge, of
non-SIDS health outcomes related to in-
fant sleep position in the United States.

— T

Health outcomes information was obtained pro-
spectively from February 21, 1995, to Decem-
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ber 31, 1998, as part of the Infant Care Practices Study, a lon-
gitudinal study conducted in Boston, Lowell, in Lawrence, Mass,
and in Toledo, Ohio. The principal aims of the study were to
describe infant sleep practices, document secular and age-
related changes in sleep position, and identify potential health
consequences associated with infant sleep position during the
first 6 months of life. Mothers were contacted at selected birth
hospitals in these cities and invited to participate, as previ-
ously reported.” Consenting mother-infant pairs were en-
rolled and followed up until the child’s first birthday. Descrip-
tive data (eg, maternal age, ethnicity, parity, and infant birth
weight) and information on SIDS risk factors (eg, history of ma-
ternal smoking during pregnancy) were collected by inter-
view at the time of enrollment. Follow-up data were collected
by mailed questionnaire or by telephone at ages 1, 3, and 6
months.

At each follow-up interval, sleep position was ascer-
tained by response to the question: “Last evening, when you
put your baby to bed for the night, how did you place him or
her?”

On the stomach, face down

On the stomach, face turned to the side
On the back

On the side

Propped in the sitting position

Other (specify)

We also asked parents if the previous 24 hours were typi-
cal for their infant.

Exposure to environmental tobacco smoke was recorded
as the number of hours (during the previous 24 hours) spent
in a room with someone smoking cigarettes. Infant health sta-
tus was ascertained by inquiring about symptoms during the
past week (fever, cough, wheezing, trouble breathing, trouble
sleeping, stuffy nose, spitting up, diarrhea, or vomiting) and
reasons for any outpatient medical visit in the previous
month, including visits to a physician’s office, emergency de-
partment, or clinic. The list of recorded reasons for an outpa-
tient visit included ear infections, breathing problems, vomit-
ing, spitting up, colic, seizures (fits or convulsions), accident,
or injury. A separate question ascertained whether the infant
had been admitted to the hospital after the newborn admis-
sion; if so, information was requested regarding the date, rea-
son, and hospital.

The x? test was used to compare proportions across
groups. Odds ratios (ORs) and 95% confidence intervals were
used to describe the relationships between sleep position and
health outcomes. Multiple logistic regression analysis was
used to control for confounding. The following variables were
included in the logistic regression models: maternal ethnicity,
age, marital status, education, breastfeeding, parity, language
spoken at home, exposure to environmental tobacco smoke,
annual household income, infant sex, daycare, and season. In-
dicator terms for unknown values were included in the logis-
tic models, as needed. No more than 10 subjects were ex-
cluded from the models because of missing data. The
relationship between sleep position and ear infections at 6
months was examined within strata defined separately by ma-
ternal ethnicity, feeding method (breastfeeding or non-breast-
feeding), and season.

Among the 14206 enrolled infants weighing more than
2500 g at birth, mothers of 9773 (68.8%) had completed ques-
tionnaires at 1, 3, and 6 months. Of these infants, 3733
(38.2%) were reported to sleep in the same position at all 3
follow-up intervals and are the subjects for this analysis of
health outcomes. Among all respondents, 92.7% indicated
that the previous 24 hours were typical for the infant. Mater-
nal and infant characteristics of the 3733 mother-infant pairs

included in this analysis were not different from those of pairs
in which infants changed sleep position between ages 1 and 6
months.

— T

The mean +SD birth weight was 3493 +460 g and did not
differ among the 3 sleep position groups. Maternal and
infant characteristics are summarized in Talble 1. The
population was largely (77.6%) white non-Hispanic but
included 8.7% black non-Hispanic, 8.4% Hispanic, and
4.0% Asian women. The participants who identified them-
selves as Hispanic were largely of Dominican or Puerto
Rican origin. Supine sleeping was less common among
blacks and Hispanics and more common among infants
of older mothers and mothers with low parity. Among
all infants, 54.0% were breastfed at some time during the
first 6 months, 11.5% were exposed to environmental to-
bacco smoke, 18.6% were in daycare, and 77.4% had used
a pacifier by age 3 months.

The median age of the infants was 1.0 month at the
1-month follow-up, 3.2 months at the 3-month follow-
up, and 6.3 months at the 6-month follow-up. The preva-
lence rates of reported symptoms and outpatient visits
are given in Table 2. The frequency of fever and cough
symptoms increased with increasing age, whereas spit-
ting up and vomiting decreased with age. Outpatient vis-
its for respiratory problems and ear infections increased
between 1 and 3 months and between 3 and 6 months;
visits for colic decreased between 1 and 3 months and
between 3 and 6 months.

The relationship of symptoms and outpatient visits
to sleep position is given in Table 3. Compared with
infants sleeping in the prone position, infants sleeping
in the supine and side positions were not at signifi-
cantly increased risk for any of the symptoms studied.
No upper confidence bound exceeded 1.6, and for most
comparisons, upper bounds were less than 1.4. Indeed,
infants sleeping in the supine and side positions at 1 month
had significantly fewer maternal reports of fever, and at
6 months they had significantly fewer reports of trouble
sleeping and of stuffy nose.

Compared with infants sleeping in the prone posi-
tion, infants sleeping in the supine and side positions
were not at increased risk for an outpatient visit for any
reason (Table 4). Similar to what was observed for
symptoms, upper confidence bounds were 1.7 or less,
and for most comparisons, they were less than 1.4. In-
fants sleeping in the supine position had significantly
fewer reported visits for ear infections at 3 and 6
months, and infants sleeping in the side position had
fewer visits for ear infections at 3 months. The percent-
age of infants having a well-child visit varied from
86.0% to 90.6% before age 1 month, 56.8% to 62.2% be-
tween ages 1 and 3 months, and 49.2% to 61.9% be-
tween ages 3 and 6 months. At each of these ages, there
was no difference in the reported frequency of a well-
child visit among infants sleeping in the supine position
vs the side and prone sleeping positions.

To further explore the apparent relation between
sleep position and ear infections at 6 months, the age at
which this outcome was most common, we performed
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Table 1. Maternal and Infant Characteristics for 3733 Infants Maintaining a Consistent Sleep Position at Ages 1, 3, and 6 Months*
Sleep Position
Characteristic No. (%) I Prone Supine Side
Total 3733 (100) 884 (23.7) 1745 (46.7) 1100 (29.5)
Maternal
Ethnicity
White non-Hispanic 2898 (77.6) 613 (69.3) 1506 (86.3) 776 (70.5)
Black non-Hispanic 325 (8.7) 135 (15.3) 47 (2.7) 142 (12.9)
Hispanic 312 (8.4) 111 (12.6) 81 (4.6) 120 (10.9)
Asian 150 (4.0) 4(1. ) 86 (4.9) 50 (4.5)
Other 30(0.8) 4 (0.5 19 (1.1) 7 (0.6)
Age, y
14-17 114 (3.1) 31 (35 35 (2.0) 48 (4.4)
18-24 676 (18.1) 214 (24. 2) 248 (14.2) 211 (19.2)
25-34 2089 (56.0) 483 (54.6) 991 (56.7) 614 (55.8)
=35 660 (17.7) 117 (13.2) 353 (20.2) 190 (17.3)
Marital status
Never married 792 (21.2) 237 (26.8) 273 (15.6) 280 (25.5)
Married 2845 (76.2) 616 (69.7) 1439 (82.5) 788 (71.6)
Separated, divorced, or widowed 91 (2.4) 29 (3.3) 33(1.9) 29 (2.6)
Live births
1 1646 (44.1) 297 (33.6) 890 (51.0) 459 (41.7)
2 1254 (33.6) 320 (36.2) 536 (30.7) 396 (36.0)
=3 830 (22.2) 267 (30.2) 317 (18.2) 244 (22.2)
Household income, $
<16000 402 (10.8) 126 (14.3) 137 (7.9) 138 (12.5)
16000-34 999 574 (15.4) 164 (18.6) 232 (13.3) 177 (16.1)
35000-54 999 754 (20.2) 188 (21.3) 369 (21.1) 196 (17.8)
=55 000 1580 (42.3) 292 (33.0) 869 (49.8) 419 (38.1)
Sex
Male 1916 (51.3) 503 (56.9) 865 (49.6) 547 (49.7)
Female 1817 (48.7) 381 (43.1) 880 (50.4) 553 (50.3)
Breastfed in first 6 mo
No 1705 (45.7) 476 (53.8) 719 (41.2) 508 (46.2)
Yes 2028 (54.3) 408 (46.2) 1026 (58.8) 592 (53.8)
Passive smoke exposure in first 6 mo
No 3265 (87.5) 740 (83.7) 1551 (88.9) 971 (88.3)
Yes 430 (11.5) 130 (14.7) 186 (10.7) 114 (10.4)
Daycare
No 2202 (59.0) 433 (49.0) 1144 (73.6) 625 (56.8)
Yes 725 (19.4) 144 (16.3) 410 (26.4) 171 (15.5)
Pacifier use in first 3 mo
No 828 (22.2) 197 (22.3) 396 (22.7) 233 (21.2)
Yes 2890 (77.4) 684 (77.4) 1341 (76.8) 863 (78.5)

*Data are given as number (percentage). Some percentages do not sum to 100 because of rounding. The number of infants varies because of missing data.
Missing data for individual maternal and infant characteristics were typically less than 1%, but were 27.7% for daycare.

analyses stratified independently by maternal ethnicity,
breastfeeding, and season. Adjusted ORs comparing su-
pine and prone sleeping infants were calculated, and
there was no evidence of effect modification. That is,
the ORs for ear infection in relation to sleep position
did not vary significantly by ethnicity, breastfeeding, or
season.

Hospital admissions were reported in 246 infants
(6.6%). The all-cause hospitalization rates at 1, 3, and 6
months did not differ by sleep position and ranged from
2.7% t0 3.5% at 1 month, 4.0% to 4.9% at 3 months, and
5.3% to 6.3% at 6 months. Six (2.4%) of 246 admissions
were related to an apparent life-threatening event, but
there was no relationship with usual sleep position (2
prone, 3 side, and 1 supine). The present analysis was
restricted to infants surviving to age 6 months and there-
fore does not include any infants in the original study

cohort who died at younger than 6 months. However,
1 death reported as SIDS occurred at 8 months in an in-
fant who slept in the supine position at ages 1 to 6 months.

B COMMENT

This longitudinal follow-up of 3733 infants in eastern Mas-
sachusetts and northwest Ohio documents that infants
in the United States sleeping in the supine and side po-
sitions do not have a higher risk for any of the adverse
health outcomes we studied. Indeed, infants whose re-
ported sleep position was consistently supine or side
through age 6 months had fewer reports of fever at 1
month and fewer reports of stuffy nose at 6 months than
infants sleeping in the prone position. Because one of the
barriers to the use of nonprone sleep positions has been
the belief that infants sleep better prone,*>7 it is note-
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worthy that sleep problems were not more frequent in
infants sleeping in the supine position at any age and,
in fact, were significantly less frequent at 6 months. In-
fants continuing to sleep in the supine or side position
at 3 months had fewer outpatient visits for ear infec-
tions, and this association persisted at 6 months for
infants sleeping supine. Furthermore, the findings
for infants sleeping in the side position tended to be in-
termediate between those of the prone and supine sleep
position groups.

Our findings support and extend reports from other
countries. A prospective study® of a Tasmanian high-
risk birth cohort of 6213 infants reported no increase in
cyanosis, pallor, or breathing symptoms at age 5 weeks
for infants sleeping in the supine position, and, in fact,

Table 2. Prevalence of Symptoms Among 3733 Infants

in Past Week and Outpatient Visits in Past Month

as Determined by Parental Reports

at Ages 1, 3, and 6 Months*

Variable 1mo 3 mo 6 mo

Symptoms
Fever 99 (2.7) 252 (6.8) 470 (12.6)
Cough M4 (11.1)  778(20.8) 1022 (27.4)
Respiratory problemt 183 (4.9) 189 (5.1) 284 (7.6)
Trouble sleeping 274 (7.3) 233 (6.2) 458 (12.3)
Stuffy nose 1019 (27.3) 1198 (32.1) 1299 (34.8)
Spitting up or vomiting 1459 (39.0) 1317 (35.3) 888 (23.8)
Diarrhea 146 (3.9) 195 (5.2) 255 (6.8)
Other 83 (2.2) 54 (1.4) 57 (1.5)

Outpatient visits
Ear infection 63(02)  269(7.2) 668 (17.9)
Respiratory problemt 107 (2.9) 180 (4.8) 212 (5.7)
Spitting up or vomiting 160 (4.3) 190 (5.1) 120 (3.2)
Colic 145 (3.9) 82 (2.2) 12 (0.03)
Seizure 9(0.02) 8(0.02) 9 (0.02)
Accident or injury 14 (0.04) 20 (0.05) 17 (0.05)

*Data are given as number (percentage).
tCombination of wheezing and trouble breathing.

the risk for these symptoms was increased among in-
fants sleeping in the prone position. In addition, hospi-
tal admissions for apnea or cyanosis during infancy did
not differ by sleep position.

Alongitudinal study® in the United Kingdom ascer-
tained the prevalence of 43 health outcomes at 1 month
and again at ages 6 to 8 months in 8524 infants. Sleep
position was ascertained by maternal report of position
placed for sleep at 1 month. Based on logistic regression
analyses and adjusted ORs, diaper rash and cradle cap
occurred with modestly increased frequency in infants
placed supine for sleeping, but there was no clinically sig-
nificant adverse health outcome during the first 6 to 8
months associated with supine or side sleeping. A de-
creased risk associated with supine and side sleep posi-
tions, however, was observed for some health out-
comes, including cough and possibly fever. Infants
sleeping supine or on the side had a decreased risk for
earaches and apparent hearing problems at ages 6 to 8
months (unadjusted OR), but the adjusted ORs were not
different from the null.

A subsequent study from the United Kingdom in-
cluded additional subjects and additional follow-up as-
sessments at 18 and 30 months.”!° Adjusted risk esti-
mates revealed that the risk of ear infections at 18 and
30 months was related to infant sleeping position at age
1 month. Compared with infants sleeping prone, in-
fants sleeping supine had an OR for ear infections of 0.54
(95% confidence interval, 0.31-0.95). In a separate study'®
of United Kingdom children aged 3'/> to 7 years referred
to otolaryngologists for otitis media with effusion and in-
cluding a balanced distribution of infant sleep posi-
tions, the strongest predictor of otitis media and its se-
verity was a history of prone sleeping at 1 month (OR,
3.9; 95% confidence interval, 1.8-8.8). This relation-
ship persisted into mid childhood.

No studies, to our knowledge, have addressed mecha-
nisms by which supine sleeping might reduce risk for ear
infections, but several hypotheses may be plausible. Gan-

Table 3. Adjusted Odds Ratios (95% Confidence Intervals) for Symptoms at Ages 1, 3, and 6 Months

for Supine and Side Sleeping Infants Compared With Prone Infants*

Sleeping Position 1mo 3 mo 6 mo

Supine
Fever 0.56 (0.34-0.93) 1.10 (0.74-1.50) 0.87 (0.67-1.10)
Cough 1.20 (0.92-1.60) 0.98 (0.79-1.20) 1.10 (0.86-1.30)
Respiratory problemt 0.90 (0.60-1.40) 0.85 (0.57-1.30) 0.83 (0.60-1.20)
Trouble sleeping 0.74 (0.53-1.00) 0.76 (0.53-1.10) 0.57 (0.44-0.73)
Stuffy nose 0.97 (0.79-1.20) 0.83 (0.68-1.00) 0.74 (0.61-0.89)
Spitting up or vomiting 1.10 (0.92-1.30) 0.92 (0.77-1.10) 0.91 (0.74-1.10)
Diarrhea 0.91 (0.60-1.40) 0.86 (0.58-1.30) 0.78 (0.55-1.10)

Side
Fever 0.48 (0.28-0.82) 1.00 (0.73-1.50) 0.96 (0.74-1.30)
Cough 1.30 (0.96-1.70) 0.88 (0.70-1.10) 0.99 (0.81-1.20)
Respiratory problemt 0.88 (0.59-1.30) 0.86 (0.58-1.30) 0.82 (0.59-1.10)
Trouble sleeping 0.90 (0.64-1.30) 0.86 (0.61-1.20) 0.69 (0.53-0.89)
Stuffy nose 0.94 (0.77-1.20) 0.85 (0.70-1.00) 0.82 (0.68-0.99)
Spitting up or vomiting 1.10 (0.94-1.40) 1.20 (1.00-1.50) 1.10 (0.85-1.30)
Diarrhea 0.77 (0.49-1.20) 1.00 (0.68-1.50) 0.83 (0.59-1.20)

*Computed by multiple logistic regression analysis controlling for maternal ethnicity, age, marital status, education, breastfeeding, parity, language spoken at

home, household income, exposure to environmental tobacco smoke, infant sex, daycare, and season. Significant differences are in boldface.

tCombination of wheezing and trouble breathing.
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Table 4. Adjusted Odds Ratios (95% Confidence Intervals) for Outpatient Visits at Ages 1, 3, and 6 Months

for Supine and Side Sleeping Infants Compared With Prone Infants*

Sleeping Position 1mo 3 mo 6 mo

Supine
Ear infection 1.0 (0.54-2.00) 0.64 (0.46-0.88) 0.73 (0.58-0.92)
Respiratory problemt 1.2 (0.72-2.00) 0.89 (0.59-1.30) 0.72 (0.50-1.10)
Spitting up or vomiting 0.85 (0.55-1.30) 0.79 (0.53-1.20) 1.0 (0.62-1.70)
Colic 0.78 (0.50-1.20) 1.1 (0.61-2.00) 0.22 (0.04-1.30)

Side
Ear infection 1.0 (0.51-1.90) 0.68 (0.49-0.96) 1.0 (0.80-1.30)
Respiratory problemt 1.0 (0.59-1.70) 0.96 (0.64-1.40) 1.1 (0.76-1.60)
Spitting up or vomiting 1.1 (0.76-1.70) 1.1 (0.76-1.60) 1.3 (0.76-2.10)
Colic 0.94 (0.61-1.50) 0.92 (0.50-1.70) 0.92 (0.23-3.60)

*Computed by multiple logistic regression controlling for maternal ethnicity, age, marital status, education, breastfeeding, parity, language spoken at home,
household income, exposure to environmental tobacco smoke, infant sex, daycare, and season. Significant differences are in boldface.

tCombination of wheezing and trouble breathing.

non et al'® speculated that higher airway temperature in
infants sleeping prone would favor bacterial coloniza-
tion and hence respiratory and ear infections. Our ob-
servations of reduced fever at 1 month and reduced stuffy
nose at 6 months associated with nonprone sleep posi-
tions are consistent with this hypothesis, as is the re-
ported observation that adults with upper respiratory tract
infections have lower nasal bacterial counts after lying
supine for 1 hour vs lying prone for 1 hour.! Also, in-
fants sleeping supine swallow more frequently than in-
fants sleeping prone in response to a pharyngeal fluid
stimulus, suggesting more effective clearing of nasopha-
ryngeal secretions in the supine position and, hence, less
potential for eustachian tube obstruction and fewer ear
infections."?

The strengths of our study include a well character-
ized group of more than 3700 infants, with varying demo-
graphic characteristics drawn from 2 discrete geographic
regions, and longitudinal follow-up for 6 months, includ-
ing reports of infant sleep position at 1, 3, and 6 months.
By restricting our analyses to infants maintaining the same
sleep position at ages 1 to 6 months, the reported health
outcomes can be associated with the same “customary”
sleep position during early infancy. Our study has limi-
tations. First, the position placed for sleep the previous
evening was used as a surrogate for sleep position since
the last survey interval. If some infants had sleep posi-
tions that were more variable than reported at 1, 3, and 6
months, our estimates of association could be biased to-
ward the null. We consider this unlikely, however, be-
cause the previous 24 hours were described as typical (in-
cluding sleep position) for most infants. Furthermore,
although we did not ask about position found on awak-
ening, almost all infants placed supine and prone for sleep
are found in the same position when waking up.’

The second potential limitation is bias in study eli-
gibility and group assignment. For example, an adverse
consequence of supine sleeping before 4 weeks of life
could have led to a change to the side or prone sleep po-
sition, and infants would be classified only according to
the new position. Supine-related symptoms having their
onset before 1 month would likely be missed or incor-
rectly associated with the new sleep position main-
tained at 1, 3, and 6 months.

DN Wha: This Suudy Adds

The American Academy of Pediatrics and the national
“Back to Sleep” campaign recommend that infants be
placed to sleep on their backs to reduce the risk of SIDS.
Because of concerns about safety of the supine sleep po-
sition for infants, this study was conducted to deter-
mine if infants sleeping in the supine position in the first
6 months of life (peak risk period for SIDS) are at greater
risk for specific non-SIDS adverse health consequences
compared with those placed to sleep prone.

This study provides important new information
about the safety of supine sleeping for infants through
age 6 months. No identified symptom or illness was in-
creased in frequency among nonprone sleepers, and some
symptoms and ear infections appear to be less common
among infants sleeping supine. Because concerns about
possible health risks associated with the supine sleep po-
sition may have limited compliance with Back to Sleep
recommendations, these results should facilitate adop-
tion of this important public health intervention.

A third potential limitation is that any adverse con-
sequence of supine sleeping leading to a change in sleep
position after age 1 month would be missed in these analy-
ses restricted to infants maintaining the same sleep po-
sition at ages 1 to 6 months. These analyses were lim-
ited to nonchangers to avoid temporal ambiguity in the
relationship between sleep position and health out-
comes. Had we included infants who changed sleep po-
sition, it would not have been possible to distinguish those
who changed position before the health outcome oc-
curred from those who changed sleep position as a con-
sequence of the health problem. It is unlikely that we
missed any significant adverse consequences by exclud-
ing infants changing from supine to nonsupine after the
3-month report, because only 3% of all infants with com-
plete data were excluded for this reason.

Fourth, these analyses considered a limited num-
ber of symptoms and diagnoses; it is not possible to draw
any conclusions from these data regarding other condi-
tions. Finally, our data about ear infections are based on
parental report. Parental reporting, however, was accu-
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rate in a previous study." Because of the number of com-
parisons in these analyses, some of the significant asso-
ciations could have occurred by chance. It is reassuring,
however, that we observed no statistically significant as-
sociations suggestive of a harmful effect of supine or side
sleeping.

The principal value of these data is the reassurance
that placing infants to sleep on the side or back does not
increase any of a wide range of health risks. Of particu-
lar importance is the fact that the study sample was suf-
ficiently large for most health outcomes to rule out even
modest increases in risk. A secondary observation of a
decrease in reported ear infections associated with in-
fants sleeping in the side and supine positions warrants
further study.

Concerns about possible health risks associated with
supine sleep have limited the degree to which some health
care providers advocate and some parents comply with
Back to Sleep recommendations. Our findings should
therefore lead to more widespread adoption of this im-
portant public health intervention.

Accepted for publication December 12, 2002.
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