
CIO is recommended by a majority
of pediatricians10 and parent advice
books on infant sleep11.
• While the majority of existing research focuses
on ameliorating diagnosed nightwaking
problems in infants older than 1 year12, CIO
is increasingly endorsed in popular parenting
literature as a preventative approach for
infants starting between 3 and 5 months13.

• Some authors have suggested beginning
as early as 6-8 weeks14. (See handout for
overview of popular methods.)

Advice in popular parenting magazines and books suggests:

Parental behavior is the primary cause of nightwaking.
Sleep training should begin early to prevent sleep problems from taking root.
Prolonged crying is neither physically nor psychologically harmful and will not
damage the infant’s relationship with the parent.
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Rethinking CIO:
The family context.
An infant mental health perspective on
CIO raises significant questions about the
potential repercussions of sleep training
techniques for infants, parents and families.
Individual Needs
• How does CIO interface with individual
capacities (e.g. caregiver mental health,
existing family stressors, etc.)?

• How does CIO interface with infants at
various stages of development? Are some
infants being left to cry too long at very
early ages?

• How does the implementation of CIO
affect parental self-concept or perceptions
of the infant? How might CIO affect an
infant’s emerging internal working model?

• How do parental working models influ-
ence the experience of implementing CIO?

Relationship Needs
• Does CIO affect parental responsiveness
overall? Does CIO convey the notion
that unwanted infant behavior may be
controlled through the withdrawal of
attention?

• What does CIO convey to parents about
the meaning of crying?

Rethinking CIO:
Nightwaking as a symptom
rather than a problem.
• A variety of relevant family variables have
been significantly related to infant night-
waking: breastfeeding35, attachment sta-
tus36, parental psychopathology37, maternal
depression38, family stress39, and relational
disruption40.

• Parents who are anxious or depressed are
also more likely to report their infant’s
waking as problematic—even when sleep
behavior falls into normal ranges41.

• Nightwaking is also more likely in infants
with temperamental or regulatory sensitivi-
ties because of their decreased capacity to
buffer stimuli42. It is currently unknown
how CIO interfaces with these infants who
may also have a decreased capacity to self-
calm or withdraw from distress43.

Rethinking CIO:
Sleep problems as a port of
entry for infant mental health.
• In the rush to provide one-size-fits-all
sleep training information, professionals
are missing a valuable opportunity for
inquiry into relevant variables that con-
tribute to or are impacted by nightwaking.

• Future research into CIO and other infant
sleep interventions needs to account for
the context within which nightwaking
takes place.

• More research is needed to develop
interventions that are context aware—
helping infants achieve age-appropriate
amounts of sleep, while supporting
parents’ instincts to nurture and respond.

Advice in Popular Parenting M
edia:

“A baby must adapt to the
existing family; the existing
family does not adapt to a baby.”

12 Hours Sleep by 12 Weeks

Giordano & Abidin, 2006, p. 16

For young infants, extinction induced
crying is physiologically stressful.
• Crying increases heart rate and blood pressure,

reduces blood oxygenation, and propels the release
of cortisol. Prolonged crying amplifies these effects24.

• Animal studies have shown that extinction itself
is particularly stressful—producing rapid, dramatic,
and persistent increases in cortisol25.

Physiological stress levels may remain
high after the infant has stopped crying.
• Animal studies of extinction found that, though behav-

ior appeared to adapt, physiology did not.
In one study, infant rats ceased calling for their
absent mothers; however, their physiological
arousal remained high26.

• The dissociation of observed behavior from
adrenocortical activation makes it difficult to
determine the absence of physiological stress simply
by observing that the infant has fallen asleep27.

• Further, it is unknown how the presence of
increased cortisol levels affects the brain-building
processes that occur during sleep28.

The ability to modulate stress and
return to homeostasis is age dependent.
• The ability to modulate distress (self-soothe) depends

on the timing, type and intensity of the stress
experienced. Stressors that are manageable at 12
months, may be disorganizing at younger ages29.

• Further, infants with difficulties in self-regulation
are less capable of modulating intense stress or
withdrawing from overwhelming stimuli30. For these
infants, who display a larger cortisol responses to
stress31, it is unknown how CIO impacts their
neuropsychological development.

Empirical evidence of the safety of
prolonged crying in infancy could not
be found.
• Both researchers and popular parenting advice assert

that an infant will not be harmed by the crying
involved precipitated by CIO32; however, no empirical
evidence could be found to support this point.

Extinction (crying it out) is the most studied
intervention for infant sleep problems.1
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Is “crying it out” appropriate for infants?
A review of the literature on the use of extinction in the first year

CIO is increasingly endorsed by popular parenting
books and magazines for infants 3-6 months of age.2

A large number of CIO
investigations did not
include infants.
• 22 studies were found that investigat-
ed the use of either pure or graduated
extinction with children (Table 1).
Of these, 13 included any infants
under 1 year15. Only 2 studies (one
research study, and one case study)
focused on infants exclusively16.

• Only 2 studies include any infants
under 6 months17; however, neither
study indicates how many infants of
this age were included in the sample.

Of the studies that included
infants, none calculated
effects for this age group.
• With one exception18, results were
reported for the sample as a whole.
No studies examined effects for
infants (<1 year) versus older groups.

• In fact, infant sleep literature rarely
distinguishes between infants and
older children. Literature referencing
CIO’s positive effects frequently cites
as evidence studies conducted on
toddlers and older children19.

Developmentally-based exploration of outcomes is lacking.
• The majority of CIO outcome measures focus

exclusively on the extinction of crying20 and fail
to explore the existence of side-effects beyond
whether or not the child stayed asleep.

• Only 5 studies were found that investigated the
existence of changes in post-CIO behavior. Out of
these, 3 included infants in the sample21. Each of
these studies employed the same parent-report scale.
No objective assessments were conducted.

• The Flint Infant Security Scale22 was used in each study to assess post-CIO infant behavior.
Though designed to measure infant security, it is not clear that the scale actually measures
security per se, but rather describes behaviors more related to regulatory capacities,
temperament, and developmental level (e.g. “Can accept sudden advances of a stranger.”
“Enjoys a crowd.” “Can recover easily when upset.”) Further, results as measured by
the Infant Security Scale have been misconstrued as evidence that CIO does not affect
attachment23.

Is prolonged crying biobehaviorally benign? Rethinking CIO: Infant mental
health perspectives are needed.

Discourse on infant sleep problems is currently driven
by the pediatric community. As such, infant sleep is
viewed as a largely behavioral event33 shaped and
perpetuated by parental responses. Within this
context, responsiveness is framed as problematic
behavior34.
In the absence of transactional, dyadic perspectives, the socioemotional and con-
textual aspects of infant sleep have been largely discounted or overlooked.

Research on CIO with infants <1 year is inadequate.3 5
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Table 1: Age ranges for CIO study samples.

Subject Age Ranges (in months)
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Advice in Popular Parenting Media:
“Nor should you worry about lettinga very young baby cry. In fact, theyounger the infant, the easier theprocess will be. ‘Babies older than 5or 6 months are naturally going to bemore upset because you’ve changedthe rules on them,’ Dr. Schaefer says.‘A 3-month-old ... knows only theroutine that you create.’”
Teach Your Baby to Sleep In Just 7 Days

Parents Magazine, May 2000

Wright &
Woodcock, 1970

Rapoff, Christophersen
& Rapoff, 1982

Seymour, Bayfield,
Brock, & During, 1983

Rolider & Van
Houten, 1984

Richman, Douglas,
et al., 1985

Chadez &
Nurius, 1986

Pritchard &
Appleton, 1988

Rickert &
Johnson, 1988

Weir &
Dinnick, 1988

Adams &
Rickert, 1989

Seymour, Brock,
et al., 1989

Durand &
Mindell, 1990

France &
Hudson, 1990

France, Blampied, &
Wilkinson, 1991

Lawton, France, &
Blampied, 1991

France, 1992

Mindell &
Durand, 1993

Minde, Faucon,
& Falkner, 1994

Sadeh, 1994

Reid, Walter, &
O’Leary, 1999

Hiscock &
Wake, 2002

Eckerberg, 2004

France &
Blampied, 2005

Background
Concerns about the quality and quantity of an
infant’s sleep top the list of worries for par-
ents. While some literature indicates that
infant sleep involves a complex interaction of
biological, developmental, and environmental
factors1, the majority of research suggests that
infant sleep problems result from caretaker
responsiveness which inadvertently reinforces
nightwaking behavior2.
As a result, the most empirically investigated
approaches to infant sleep problems involve
modifying parental responses to nighttime cry-
ing. Based on behavioral theories, extinction
of unwanted behavior involves withdrawing
reinforcement (parental attention) for the oper-
ant behavior (waking and crying)3.

Popularly called “crying it out” (CIO),
variations of the intervention include:
Unmodified or pure extinction (see also
systematic or planned ignoring, cold turkey)
involves putting the child to bed, closing the
door and, unless the child is ill, not reentering
until morning4.
Graduated extinction (see also progressive
delay responding, controlled crying, Ferberiz-
ing), allows the parent to check in with—but
not pick up—the child at progressive intervals,
thereby reassuring parents about the child’s
well-being5 and allowing them to practice
ignoring cries6.
Research to date submits that CIO is quick7,
effective8, and without negative side-effects9.
However, a majority of existing
research was conducted on children
older than 1 year who presented with
identifiable sleep disorders.
Popular parenting advice in the U.S.
nevertheless endorses the use of CIO
as a preventative approach for infants
beginning as early as 3 months.

Advice in Popular Par
enting Media:

“‘How long do I let my baby cry?’

To establish regular naps, no more than

one hour. . . There is no time limit at night

if the child is not hungry or ill. If we place

an arbitrary limit on the duration of crying

at night, we train our child to cry to that

predetermined time. When it is open-

ended, the child learns to stop protesting

and to fall asleep.”
Healthy Sleep Habits, Happy Child

Weissbluth, 1999, p. 159
.

Does existing research support
the use of CIO for infants
under 1 year? � Sample Mean

(if stated)

�Case Study

Advice in Popular Parenting
Media:

“Steel yourself: . . . a little
—or a lot of—crying may
ensue. But rest assured, it will
be tougher on you than on
your baby. . . ‘Get over the
worry that ignoring your baby
while he cries will do psycho-
logical harm,’ emphasizes Dr.
Schaefer.”
Teach Your Baby to Sleep In Just 7 Days

Parents Magazine, May 2000

Advice in Popular Parenting Media:
“Some parents fear that ignoringa baby’s wails at night may makeher feel abandoned . . . But mostchild-development specialistsbelieve that letting an infantcry so she learns to fall asleepon her own is healthier in thelong run. . . Experts suggestholding off on sleep traininguntil your baby is at least 3-months-old, when she'll bebetter able to soothe herself.”

Goodnight baby!Parenting Magazine, April 2002

4

In the absence of adequate data on the effects of prolonged
crying and extinction on infants, the safety of CIO in the first
year cannot be supported.

To date, no studies of CIO have employed objective,
observational assessments of changes in infant, caretaker,
or dyadic behavior, or biobehavioral outcomes.

Advice in Popular Parenting
Media:

“‘Is crying harmful?’ Not
necessarily. In fact, recent
studies have proven that crying
produces accelerated forgetting
of a learned response. So when
a child cries, she may more
quickly unlearn to expect to
be picked up. When trying to
stop an unhealthy habit, crying
may have some benefit, because
crying acts as an amnesic
agent.”

Healthy Sleep Habits, Happy
Child

Weissbluth, 1999, p. 159.

More research is needed into the systemic effects of infant
sleep interventions—effects that may extend beyond whether
or not an infant abandoned crying and stayed asleep.

[In the behavioral view ofinfant sleep], caregiving isconstructed as behavior man-agement, and is underpinnedby the idealization of all-nightsleep as an achievable normand an unquestioned. . . beliefin the trainabililty of infants.
Rowe, J. (2003)Nursing Inquiry, 10(3), p. 185.
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Summary of best-selling popular advice books on CIO in infancy*.

Suggested Method:
5-6 weeks: Maximum of 2 hours awake time. Put down drowsy, but
awake. 10 or 20 minutes of crying won’t hurt (p. 108). 3-4 months:
2 hours awake, 1/2 nap ritual, down for nap that may be short or
long. Naps need to take place in the crib. Stroller or car sleep does
not count as a nap.

4-8 months: Maximum of 2 hours awake between naps.
1 hour maximum of crying before a nap. Naps should be
at least 45 min. to 1-hour long. No maximum of crying before night-
time sleep. Parents are not to go in and
check on baby.

* The above represents only a sampling of available books on infant sleep. Rankings based on "top sellers" within Amazon.com’s "Parenting: Babies & Toddlers" category as of May 12, 2006.

1 Anders, 1994; Dahl, 1996; Jenni & O’Connor, 2005;
Rowe, 2003; Scher & Dror, 2003, Trilling, 1989.

2 Adair, Bauchner, Philipp, Levenson, & Zuckerman, 1991;
France & Blampied, 1999; Owens, France, & Wiggs,
1999; Stepanski, 2003.

3 Etzel & Gewirtz, 1967; France & Blampied, 1999; Hart,
Allen, Buell, Harris, & Wolf, 1964; Owens, France, &
Wiggs, 1999.

4 Chadez & Nurius, 1987; France, 1992; France, Hender-
son, & Hudson, 1996; France, Blampied, & Wilkinson,
1991; Hiscock & Wake, 2002; Kuhn & Elliott, 2003; Min-
dell, 1999; Rolider & Van Houten, 1984.

5 France & Blampied, 2005; Kuhn & Weidinger, 2000; Min-
dell & Durand, 1993; Owens, Palermo, & Rosen, 2002;
Wright, Woodcock, & Scott, 1970.

6 Rolider & Van Houten, 1984.

7 Ramchandani, Wiggs, Webb, & Stores, 2000; Rickert &
Johnson, 1988; France, 1992; France, 1994; Reid & Wal-
ter, 1999.

8 Adams & Rickert, 1989; Chadez & Nurius, 1987; France,
Blampied, & Wilkinson, 1991; France & Hudson, 1990;
Hiscock & Wake, 2002; Ramchandani, Wiggs, Webb, &
Stores, 2000; Reid, Walter, & O’Leary, 1999; Rickert &
Johnson, 1988.

9 Eckerberg, 2004; France, Henderson, & Hudson, 1996;
Seymour, Bayfield, Brock, & During, 1983; Sanders, Bor,
& Dadds, 1984.

10 Mindell, Moline, Zendell, Brown, & Fry, 1994.

11 Ramos & Youngclark, 2005.

12 e.g. France, 1992; France, Blampied, & Wilkinson, 1991;
France & Hudson, 1990; Rapoff, Christophersen, &
Rapoff, 1982; Rickert & Johnson, 1988.

13 e.g. Colino, 2003; Henry, 2002; Herbst, 2003; Weiss-
bluth, 1999; Wood, 2000.

14 Ezzo & Bucknam, 2001; Giordano & Amidin, 2006.

15 Chadez & Nurius, 1987; Eckerberg, 2004; France, 1992;
France & Blampied, 2005; France, Blampied, & Wilkinson
, 1991; France & Hudson, 1990; Hiscock & Wake, 2002;
Lawton, France, & Blampied, 1991; Pritchard & Appleton,
1988; Rickert & Johnson, 1988; Sadeh, 1994; Seymour,
Brock, During, & Poole, 1989; Weir & Dinnick, 1988.

16 Hiscock & Wake, 2002.

17 Eckerberg, 2004; Weir & Dinnick, 1988.

18 Eckerberg, 2004.

19 Eckerberg, 2004; France & Blampied, 1999; Owens,
France & Wiggs, 1999; Reid, Walter, & O’Leary, 1999.

20 Chadez & Nurius, 1987; France & Blampied, 2005;
France & Hudson, 1990; Hiscock & Wake, 2002; Lawton,
France, & Blampied, 1991; Pritchard & Appleton, 1988;
Rickert & Johnson, 1988; Sadeh, 1994; Seymour, Brock,
During, & Poole, 1989; Weir & Dinnick, 1988.

21 Eckerberg, 2004; France, 1992; France, Blampied &
Wilkinson, 1991.

22 Flint, 1974.

23 Weissbluth, 1999.

24 Gunnar & Donzella, 1999; Ludington-Hoe, Cong, &
Hashemi, 2002.

25 Coe, Stanton, & Levine, 1983; Coover, Goldman, &
Levine, 1971.

26 Coe, Glass, Wiener, & Levine, 1983.

27 Gunnar, 1987; Gunnar & Cheatham, 2003; Gunnar &
Donzella, 2002; Gunnar, Mangelsdorf, Larson, & Herts-
gaard, 1989.

28 A. N. Schore, personal communication, June 14, 2000.

29 Gunnar & Donzella, 2002; Kopp, 1989; Spangler,
Schieche, Ilg, Maier, & Ackermann, 1994; Schore, 2003.

30 Fox & Calkins, 2003.

31 Gunnar, Brodersen, Nachmias, Buss, & Rigatuso, 1996;
Gunnar & Donzella, 2002.

32 Blampied & France, 1993; Etzel & Gewirtz, 1967; Kuhn &
Weidinger, 2000; Owens, France, & Wiggs, 1999.

33 Blampied & France, 1993; Mindell, 1999; Stepanski,
2003.

34 Adair, Bauchner, Philipp, Levenson, & Zuckerman, 1991;
Blampied & France, 1993; Owens, Palermo, & Rosen,
2002.

35 Elias, Nicolson, Bora, & Johnston, 1986.

36 Benoit, Zeanah, Boucher, & Minde, 1992; Scher & Dror,
2003.

37 Seifer, Sameroff, Dickstein, & Hayden, 1996.

38 McMahon, Barnett, Kowalenko, Tennant, & Don, 2001;
Minde, Popiel, Leos, Falkner, Parker, & Handley-Derry,
1993; Trilling, 1989; Warren, Howe, Simmens, & Dahl,
2006. .

39 Carey, 1974; Lozoff, Wolf, & Davis, 1985; Richman, 1981.

40 Guedeney & Kreisler, 1987.

41 Scott & Richards, 1990.

42 Carey, 1974; Richman, 1981.

43 Fox & Calkins, 2003; Gunnar, Brodersen, Nachmias, Buss,
& Rigatuso, 1996; Gunnar & Donzella, 2002.
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1. Healthy Sleep Habits, Happy Baby. Weissbluth, M. (1999).

Sales
Rank

Expectable Sleep Norms:
Babies will wake from
1-2 times a night until about 8
months. (Author suggests that
when naps are in line, nighttime
sleep will naturally
consolidate)
Age to Start:
5-6 wks: Routines + put down
awake

4 mos: Pure extinction

Title/Author

Suggested Method:
3-4 months: Parents can begin to stretch feeds by half hour.

4 months: Sleep training can begin. Authors give an overview of four
approaches: cold turkey (6 mos.), graduated extinction, scheduled
awakening, and reinforcing sleep rhythms. Suggests parents should
choose the method that best fits the family.

2. What to Expect the First Year. Murkoff, H., Hathaway, S., & Eisenberg, A. (2003).

Expectable Sleep Norms:
By 4 mos: Babies don’t need to
eat at night. Will sleep through at
11 lbs. By 5-6 mos: Nightwaking
is a habit.
Age to Start
4 mos: Most interventions
6 mos: Cold turkey

Suggested Method:
Parents institute a 2-1/2 to 3-hr. feed-wake-nap schedule This pro-
motes regulation. The parent decides when naps start and end. Crying
for 15 or 20 minutes before sleep is normal and will not hurt baby (p.
131). The authors suggest that with this schedule, the baby will begin
sleeping through the night (with one late evening feeding) by 2
months and 10-11 hours (no nighttime feeds) by 3 months.

4. On Becoming Babywise. Ezzo, G., & Bucknam. R. (2001).

Expectable Sleep Norms:
By 7-9 weeks: 7-8 hrs.
By 12 weeks: 10-11 hrs.

Age to Start
1 month

Suggested Method:
1) Do cluster feed in evening; 2) Do “dream feed” before parents go
to bed; 3) Allow baby to cry before going to sleep. Says that babies will
do three crescendoes of screaming, then will go to sleep. Parents usu-
ally relent
on the second peak; 4) Respond at night, but leave quickly.

19. Secrets of the Baby Whisperer. Hogg, T., & Blau, M. (2002).

Expectable Sleep Norms:
By 10 lbs, there is no need for
middle of the night feed.

Age to Start
6 wks. and 10 lbs.

Suggested Method:
Feed every 3 hours during the day. Allow to cry at night, but delay
responding for 3-5 minutes. Goal is to eliminate nighttime feeds by
giving more at regular intervals during the day. Ideal schedule is 4
feeds, 3 hours apart during the day and no nighttime feeds.

New 12 Hours Sleep by 12 Weeks. Giordano, S., & Abidin, L. (2006).

Expectable Sleep Norms:
By 12 wks: Sleeping 12 hours
without a feed.
Age to Start:

1-6 wks: Institute 3-hr
feeding interval.

8 wks: Begin extinction
of nighttime feeds.

“Healthy, full-term babies typically are born
with the capacity to achieve seven to eight
hours of continuous nighttime sleep between
seven and nine weeks” (p. 43).

“In fact, all evidence accumulated by a wide
array of child health specialists concludes that
‘protest’ crying at bedtime will not cause per-
manent emotional or psychological problems.
In plain fact, the contrary is true. For example,
Dr. D. W. Winnicott . . . emphasizes that the
capacity to be alone is one of the most impor-
tant signs of maturity in emotional develop-
ment” (p. 157).

“What a good many people don’t realize is that
babies need parents’ direction to establish prop-
er sleep habits. In fact, the reason so-called
sleep problems are common is because so many
parents don’t realize that they, not their babies,
control bedtime” (p. 168).

“For those parents desperate and determined
to get that good night’s sleep sooner rather
than later, letting a baby cry it out almost
always works. . . And while a younger infant
cries to communicate basic needs, older
babies are becoming more sophisticated in
their motivations” (p. 350).

“A baby must adapt to the existing family; the
existing family does not adapt to a baby”
(p. 16).

Suggested Method:
Keep a sleep log to understand baby’s normal sleep
patterns. Begin by delaying response to crying by 5 minutes and grad-
ually extend the time by 5 minute increments.

** A new edition of this book has been published, but was unavailable at the time of this
writing.

NR Solve Your Child’s Sleep Problems. Ferber, R. (1986**).

Expectable Sleep Norms:
Most infants will sleep through by
6 mos.

Age to Start
6 months

For more info, contact:

Macall Gordon
mgordon@infantsleep.org

Sheri L. Hill, Ph.D.
hill@earlychildhoodpolicy.com

“Nothing exists alone.
An infant cries, the

parents wake, sleep is lost,
advice is sought.

All too often, a pill is
prescribed or a routine

‘let the child cry’ is
offered as a simple

solution to a complex
problem. . . [with]
variables that may
have an organic or

psychosocial basis and
are best approached

in the context of
a systems framework.”

Trilling, 1989, p. 17.


