
Changing Our Understanding of Infant Colic

C OLIC IS truly a noisy phenomenon in
terms of the crying that the infant does.
But it is also a noisy phenomenon to
study in terms of the basic phenom-
enonology of crying that constitutes the

defining behavioral feature of the syndrome. As can be
appreciated in Figure 3 in the article by Clifford et al1 in
this issue of the ARCHIVES, even at 3 months of age, after
most colic has resolved, there is still a substantial range
of minutes per week (or per day) of crying and fussing
behavior. This is also true in the sixth week of life, when
crying is usually manifest at its highest levels.2-4 In ad-
dition to the range of “individual differences” in levels
of crying among infants, there is no single level of cry-
ing in early infancy that is normative.5 Indeed, the total
number of minutes of daily distress manifest an n-
shaped pattern over the first 3 months or so of life: they
begin to increase at about 2 weeks of age, peak during
the sixth week, and then decline to under 1 h/d by 12
weeks of age. While this pattern is typical for groups of
infants, individual infants may experience their maxi-
mum distress at earlier or later ages so that a single mea-
sure at a particular age may not capture the maximum
for that infant (see Figure 2, Barr4).

All of this has made early crying and its main clini-
cal manifestation of colic difficult to study. Neverthe-
less, an increasing number of studies with a variety of
designs has brought some degree of “order”6 to this noisy
phenomenon. Among the themes emerging from these
findings are that (1) the n-shaped (or “peak”) pattern of
crying, long thought to be the defining characteristic of
the clinical syndrome of colic, is now understood to be
a likely behavioral universal of normal infant develop-
ment in the sense that human infants share a propensity
for increased crying that is characteristic of all groups of
infants in the human species, if not of all infants6; (2) prob-
ably all of the other defining features of the syndrome
can also be accounted for without positing any patho-
physiological process or abnormality in most infants with
colic7,8; (3) the levels of crying variously and variably de-
scribed as defining characteristics of colic syndrome9,10

reflect in most cases the upper end of the spectrum of
early developmental crying behavior, such that the preva-
lence varies depending on the time of measurement and
the cut-off value of daily distress used; (4) despite its name
that suggests gastrointestinal tract problems, the pro-
longed crying episodes may well be related to indi-

vidual differences in central nervous system function-
ing rather than gastrointestinal tract dysfunction8,11-13;
and (5) the outcome for infants with colic is good, at least
in low-risk populations and in the absence of significant
comorbidity or stress in the infant and/or parents (see
Clifford et al1 and others14).

None of the above is inconsistent with there being
some infants with significant disease or pathophysiologi-
cal processes, or with abnormal cries or amounts of cry-
ing, being included in the group of infants who meet clini-
cal criteria of colic.15, 16 Nor is it inconsistent with there
being increased crying in mother-infant dyads in which
the normal coregulatory interactions that modify the in-
fant behavioral state have broken down.17,18 Further-
more, it remains possible, if still hypothetical, that the
source of the disturbance could be situated in the gas-
trointestinal tract even in the absence of disease pro-
cesses if the crying reflects visceral hypersensivity to oth-
erwise innocuous intestinal stimuli.19 This would be the
infant analogue of the processes of “hyperalgesia”
(which refers to a reduced pain threshold or a greater or
longer duration of response to a painful stimulus) and
“allodynia” (which is when painful or discomforting ex-
periences are due to stimuli that do not normally pro-
duce pain or discomfort) in adults. If one follows this hy-
pothesis, the hypersensitivity occurs when there are
changes in the sensitivities of the primary afferent neu-
rons or in secondary dorsal horn neurons.20,21 The fact
that local interneuronal inhibitory connections in the sub-
stantia gelatinosa and the descending inhibition (“gat-
ing”) from the brainstem on dorsal horn cells are all post-
natal events (in the rat and probably in humans) might
account for the decrease in crying during the third month
owing to this mechanism.22 In short, the new informa-
tion about the normative developmental crying pattern
has not solved the clinical problem of infant colic; rather,
it has provided important basic information against which
these other processes now need to be assessed with re-
gard to diagnosis, therapy, and prognosis.

The article by Clifford and colleagues1 in this issue
is the latest of the still too few prospective studies of in-
fant colic in which, importantly, there was some means
of measuring infant colic when it occurred, rather than
depending on parent recall.14 They report a number of
important observations, including the prevalence of lev-
els of crying consistent with colic at age 3 months (6.4%),
and that 85% of cases with colic remitted by age 3 months.
They also report that, at least in this relatively low-risk
population, (trait) anxiety and postnatal depression are
not elevated in the mothers of infants who previously had
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colic. Importantly, this was assessed with control mea-
sures of anxiety and depression at 1 week post partum,
a methodological strength of this study missing in most
others (but see also Murray and Cooper23).

To my mind, by far the most intriguing observation
is not even mentioned in the abstract and may turn out to
be the most important one for our future understanding
of this syndrome. This is the documentation of the fact
that of the 6.4% of infants who met criteria for colic at age
3 months, only about half of those met criteria for colic at
6 weeks and at 3 months of age (which they called “per-
sistent” cases) and the other half did not meet criteria for
colic at 6 weeks but did at 3 months of age (which they
called “latent” cases). There are a number of reasons why
this observation may be particularly prescient.

One reason is that it has been thought for some time
that, in the absence of pathology, infant colic is the ear-
liest manifestation of later “difficult” temperament. Al-
though temperament caregiver report measures taken
when the infant has colic always confirm one or other
form of “difficultness,”24,25 prospective longitudinal stud-
ies do not support this hypothesis (see especially Lehtonen
et al26 as well as a review of this evidence by Barr and
Gunnar24). The question is, if infants with prior colic do
not become infants with difficult temperaments later,
which ones do? One possibility, counterintuitive though
it may be, is that infants with difficult temperaments ac-
tually tend to be those who do not have colic early, but
whose difficultness emerges after the early 3-month pe-
riod, or following what is sometimes referred to as the
“biobehavioral shift.”27 Barr and Gunnar24 have incor-
porated such a speculation in their “transient responsiv-
ity hypothesis” about infant colic. They argue not only
that infants with colic are as well regulated as infants with-
out, but that they may even be better regulated later. Al-
though intriguing, the evidence for this is still very weak.
If Clifford and colleagues decide to do a follow-up study
on these infants (as they have promised), they may be
able to address this speculation empirically.

A second reason is this. Mechthild Papousek and her
colleagues17,18,28,29 have been carefully documenting for
some time the interactional breakdowns that occur be-
tween constantly crying infants and their caregivers in
the first year of life who present to their exceptional clinic
in Munich, Germany. A proportion of their patients clearly
have prior colic with crying that continues. However, they
also tend to be “high risk” in the sense that there are also
disturbances in feeding and/or sleeping, mild develop-
mental delays, and organic risk factors—a group that has
been dubbed the “persistent mother-infant distress” syn-
drome group.7,18,30 Because these were clinical samples
in which prior colic could only be obtained by history
in most of the cases, it was not clear whether these in-
fants and families represented a “worst case” scenario for
the outcome of colic syndrome, or whether they repre-
sented a distinct syndrome that would have occurred any-
way, whether or not the infant had earlier colic, possi-
bly due to different developmental factors that contribute
to infants becoming temperamently difficult after 4
months of age. The findings reported by Clifford et al are,
to my knowledge, the first to use crying measures to docu-
ment such latent emergence of increased, clinically sig-

nificant crying. This makes it likely that there are at least
2 pathways to the mother-infant distress syndrome. In
light of these findings, and to respect the developmental
nature of these syndromes, it is probably important to
reserve the term colic for the early increased crying, and
something else such as “caregiver-infant distress syn-
drome” for the later emerging clinical presentations. “Per-
sistent caregiver-infant distress syndrome” could then be
used for those who had increased crying early and later,
after typical colic had resolved.

In their discussion, Clifford and colleagues com-
ment that the relatively good prognosis they describe
“should not justify the abandonment of research.”1(pswk) In-
deed, not. More research is critical even if (as I and others
have argued elsewhere7,8,31) the n-shaped curve of early in-
fant crying with its large interindividual differences and
accompanying prolonged episodes of unsoothable, painful-
appearing distress are a manifestation of typical behav-
ioral development, probably an inheritance from our evo-
lutionary history—in short, even if it is completely
“normal.” The increasing recognition that these very prop-
erties of early crying are the most important stimuli for
the tragedy of shaken baby syndrome when caregiver tol-
erance is exceeded is a stunning reminder of how impor-
tant a thorough understanding of this phenomenon is. If
true, it seems unlikely that there will ever be a “cure” for
colic. In recognition of this, the National Center for Shaken
Baby Syndrome is preparing materials for a prevention cam-
paign (available at: http://www.DON’TSHAKE.com). The
theme is to make everyone aware of “The period of PURPLE
crying,” where the letters of the word “PURPLE” each re-
fer to one of the properties of early crying that is so frus-
trating to caregivers (P for peak pattern, U for unpredict-
ability of the crying bouts, R for resistance to soothing,
P for painlike facial expression, L for long crying bouts,
and E for evening clustering). Hopefully this knowledge
will decrease the frustration that comes from caregivers
thinking they are “failing” to be a good parent when their
infant cries and thus decrease the impulse to shake the
child. Clifford and her colleagues are right: despite the good
news in their study, there is still much more we have to
learn—and to do—in relation to early crying.

Ronald G. Barr, MDCM, FRCPC
Montreal, Quebec
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REFERENCES

1. Clifford TJ, Campbell MK, Speechley KN, Gorodzinsky F. Sequelae of infant colic:
evidence of transient infant distress and absence of lasting effects on maternal
mental health. 2002;156:1183-1188.

2. Brazelton TB. Crying in infancy. Pediatrics. 1962;29:579-588.
3. Hunziker UA, Barr RG. Increased carrying reduces infant crying: a randomized

controlled trial. Pediatrics. 1986;77:641-648.
4. Barr RG. The normal crying curve: what do we really know? Dev Med Child Neu-

rol. 1990;32:356-362.
5. Barr RG. Normality: a clinically useless concept: the case of infant crying and

colic. J Dev Behav Pediatr. 1993;14:264-270.
6. Konner M. Spheres and modes of inquiry: integrative challenges in child devel-

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 156, DEC 2002 WWW.ARCHPEDIATRICS.COM
1173

©2002 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ by a University of Chicago Libraries User  on 05/02/2013



opment research. In: Zelazo PH, Barr RG, eds. Challenges to Developmental Para-
digms: Implications for Theory, Assessment and Treatment. Hillsdale, NJ: Lawrence
Erlbaum Assoc; 1989:227-258.

7. Barr RG. Excessive crying. In: Sameroff AJ, Lewis M, Miller SM, eds. Handbook
of Developmental Psychopathology. 2nd ed. New York, NY: Kluwer Academic/
Plenum Press; 2000:327-350.

8. New Evidence on Unexplained Early Infant Crying: Its Origins, Nature and
Management. New Brunswick, NJ:Johnson & Johnson Pediatric Institute;
2001.

9. Gormally SM, Barr RG. Of clinical pies and clinical clues: proposal for a clinical
approach to complaints of early crying and colic. Ambulatory Child Health. 1997;
3:137-153.

10. Canivet C, Hagander B, Jakobsson I, Lanke J. Infantile colic- less common than
previously estimated? Acta Paediatr. 1996;85:454-458.

11. Miller AR, Barr RG. Infantile colic: is it a gut issue? Pediatr Clin N Am. 1991;38:
1407-1423.

12. White BP, Gunnar MR, Larson MC, Donzella B, Barr RG. Behavioral and physi-
ological responsivity, sleep and patterns of daily cortisol production in infants
with and without colic. Child Dev. 2000;71:862-877.

13. Barr RG, Young SN, Wright JH, Gravel R, Alkawaf R. Differential calming re-
sponse to sucrose taste in crying infants with and without colic. Pediatrics. 1999;
103:1-9.

14. Lehtonen L, Gormally SM, Barr RG. Clinical pies for etiology and outcome in in-
fants presenting with early increased crying. In: Barr RG, Hopkins B, Green J,
eds. Crying as a Sign, a Symptom, and a Signal: Clinical, Emotional, and Devel-
opmental Aspects of Infant and Toddler Crying. London, England: McKeith Press;
2000:67-95.

15. Lester BM, Boukydis CFZ, Garcia-Coll CT, Hole WT. Symposium on infantile colic:
introduction. Infant Mental Health J. 1990;11:320-333.

16. Lester BM, Boukydis CFZ, Garcia-Coll CT, Hole WT, Peucker M. Infantile colic:
acoustic cry characteristics, maternal perception of cry, and temperament. In-
fant Behav Dev. 1992;15:15-26.

17. Papousek M, Papousek H. Excessive infant crying and intuitive parental care: Buff-
ering support and its failures in parent-infant interaction. Early Child Dev Care.
1990;65:117-125.

18. Papousek M. Persistent crying, parenting and infant mental health. In: Fitzger-
ald HE, Osofsky JD, eds. WAIMH Handbook of Infant Mental Health. 4th ed. 1999;
4:415-453.

19. Barr RG, Geertsma MA. Colic: the pain perplex. In: Schechter NL, Berde CB, Yaster
M, eds. Pain in Infants, Children, and Adolescents. Philadelphia, Pa: Williams &
Wilkins; 1993:587-596.

20. Mayer EA, Gebhart GF. Basic and clinical aspects of visceral hyperalgesia. Gas-
troenterology. 1994;107:271-293.

21. Fitzgerald M, Millard C, McIntosh N. Cutaneous hypersensitivity following pe-
ripheral tissue damage in newborn infants and its reversal with topical anaes-
thesia. Pain. 1989;39:31-36.

22. Fitzgerald M. Neurobiology of fetal and neonatal pain. In: Melzack R, Wall PD,
eds. Textbook of Pain. 3rd ed. Edinburgh, Scotland: Churchill Livingstone; 1994:
153-163.

23. Murray L, Cooper P. The impact of irritable infant behavior on maternal mental
state: a longitudinal study and a treatment trial. In: Barr RG, St.James-Roberts I,
Keefe MR, Brody RI, eds. New Evidence on Unexplained Early Infant Crying: Its
Origins, Nature and Management. New Brunswick, NJ: Johnson & Johnson Pe-
diatric Institute; 2001:149-164.

24. Barr RG, Gunnar MR. Colic: the “transient responsivity” hypothesis. In: Barr RG,
Hopkins B, Green J, eds. Crying as a Sign, a Symptom and a Signal: Clinical,
Emotional and Developmental Aspects of Infant and Toddler Crying. London, En-
gland: MacKeith Press; 1997:41-66.

25. Blum NJ, Taubman B, Tretina L, Heyward RY. Maternal ratings of infant inten-
sity and distractibility: relationship with crying duration in the second month of
life. Arch Pediatr Adolesc Med. 2002;156:286-290.

26. Lehtonen L, Korhonen T, Korvenranta H. Temperament and sleeping pattern in
infantile colic during the first year of life. J Dev Behav Pediatr. 1994;15:416-
420.

27. Emde RN, Gaensbauer TJ, Harmon RJ. Emotional Expression in Infancy: A Biobe-
havioral Study. New York, NY: International University Press; 1976:80-85.

28. Papousek M, von Hofacker N. Persistent crying and parenting: search for a but-
terfly in a dynamic system. Early Dev Parenting. 1995;4:209-224.

29. Papousek M, von Hofacker N. Persistent crying in early infancy: a non-trivial con-
dition of risk for the developing mother-infant relationship. Child Care Health Dev.
1998;24:395-424.

30. Barr RG. The enigma of infant crying: the emergence of defining dimensions.
Early Dev Parenting. 1995;4:225-232.

31. Barr RG. Infant cry behaviour and colic: an interpretation in evolutionary per-
spective. In: Trevathan WR, Smith EO, McKenna JJ, eds. Evolutionary Medicine.
New York, NY: Oxford University Press; 1999:27-51.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 156, DEC 2002 WWW.ARCHPEDIATRICS.COM
1174

©2002 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ by a University of Chicago Libraries User  on 05/02/2013


