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The literature regarding infant colic is critically reviewed. Although there have been a number
of theories proposed as to etiology of colic, the literature is characterized by difficulties in definition,
methodologic problems, and numerous claims as to both etiology and management that are anec-
dotal. Infant colic is best conceptualized as the end result of a complex transaction between the
infant and his environment, with multiple factors responsible for the crying and distress of an
infant. The most important factors in appropriate intervention are a physician’s receptivity and
sensitivity toward the stressed mother, together with an interested and practical approach to pro-
viding adequate support while delineating the individual stresses acting on both mother and baby.
Future research is needed to delineate markers for those subgroups of infants who may present
with crying as a manifestation of specific clinical situations.

I NFANT COLIC continues to be an exasperating
problem for both parents and medical practitioners.
Despite the many theories proposed regarding etiology
and a multitude of suggestions as to the most appro-
priate management, it is still not clear as to what is the
underlying process that affects between 20% and 30%
of all infants. 1-4

Although the short-term effect the crying has on
the parents and family can be extremely distressing,
most families and mothers adjust to the problem and
in the small number of follow-up studies performed,
there have been few long-term sequelae identified.’-’
Although there is debate as to whether or not there
exist any abnormality in these infants, the condition is
sufficiently distressing to warrant serious study and in-
vestigation.

This article details the scop~ of the problem, points
out limitations of previous work, outlines possible

subgroups, discusses the credibility of some manage-
ment regimes, and suggests a conceptual model for the
understanding of the pathogenesis of colic.

Problems of Definition

In the early 1950s, both Illingworth3 and Wessel4
defined infant colic as unexplained paroxysms of crying
(violent screaming attacks) or fussing occurring usually
between 6 PM and 10 PM, beginning between 3 days
and 3 weeks of age, subsiding by 13-16 weeks, and
lasting for at least 3 hours a day for a minimum of 3
days per week. However, Brazelton subsequently stud-
ied the duration of crying in healthy infants,7 suggest-
ing it may be a normal physiologic function. Of 80
normal infants followed in his pediatric practice and
studied at 6 weeks of age, the median duration of crying
was 2.75 hours per day. The differences between &dquo;col-
licky&dquo; and normal infants thus became either arbitrary
or based simply on the existence of sudden paroxysms
of crying. The only definite statements one can make
is that &dquo;normal&dquo; babies cry for 2-3 hours per day at
6 weeks of age for reasons that are far from clear; this
is not usually relieved by the infant being picked up,
and no physical abnormality can be found.
The incidence of severe colic quoted has varied from
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21 percent3 to 30 percent,2 although there has been
no standard criteria applied to define mild, moderate,
and severe colic. 

’

It is interesting that in many parts of Africa and
Papua New Guinea colic is virtually unknown. This
has previously been assumed to be observer error (both
parent and medical officer) with crying perceived as
being an irrelevant problem in the light of the preva-
lence of a high infant mortality from other disease, but
some workers now believe that infant colic exists only
rarely in these areas. One retrospective study also sug-
gested the virtual absence of colic in institutionalized
infants.’ This was based on review of records and needs
to be interpreted with caution. However Ironside de-
scribed a subgroup of apathetic institutionalized infants
with the &dquo;infant distress syndrome.&dquo;9 z
A number of studies of infant colic have failed to

demonstrate any definite correlation with age of

mother, sex of infant, family history of allergy, type of
feeding, amount of gas in abdomen, or frequency and
nature of bowel actions. Wessel4 found a significantly
higher number of first born infants suffering colic (the
others did not). Significant associations also were found
with a family history of similar problems in siblings or
parents and level of maternal education. These two
correlations need to be interpreted carefully in the light
of the selection process involved in the studies.

Apart from problems of definition, there are two
other confounding factors. One is the interactional na-
ture of the problem and the often spontaneous im-
provement in the affected infants at 12-16 weeks. A

crying infant frequently causes stress and anxiety in
the parents, which may then distort their observations,
perception, and interpretation of their infant’s behav-
ior. A validated observation crying diary needs to be
used to provide more objective data to define colic.
This would result in a more reliable methodology for
defining and studying colic than relying solely on pa-
rental description of duration and severity of symp-
toms.

Secondly, the fact that the acute distress is self-lim-
ited makes analysis of any management protocols dif-
ficult to evaluate and results in many suggested cures
obtaining unjustified pre-eminence. A number of re-
views suggest that the paroxysms of crying begin in
the first 3 weeks. Illingworth found 28 percent of col-
icky infants began crying by 5 days, 38 percent between
6 and 10 days, and 22 percent between 11 and 15
days. This crying disappeared on average by 9.5 weeks
and in all infants by 4 months. Paradise found a mean
age of onset for severe colic at 1.8 weeks, and it dis-

appeared on average at 13.6 weeks. Thus any evalu-
ative study of management needs to be mounted at an
early age, and intervention needs to be of short du-
ration ; many descriptions of treatment of colic have
not followed these criteria.

The Theories

Four main groups of theories have been suggested
as being responsible for colic.

1. The transmission of allergens in breast milk 11 or
the effect of food substances such as egg or cow’s
milk.12-i4

2. Abnormal intestinal peristalsis or excessive
amounts of gas in the abdomen causing gaseous dis-
tention and colic. 15

3. The &dquo;neurolabile,&dquo; &dquo;hypertonic,&dquo; or &dquo;vago-
tonic&dquo; infant. 2,16-19

4. Maternal anxiety leading to increased infant
crying.4,6,7

It is possible that all these factors are operating in
various subgroups of infants who suffer apparently
unexplained persistent crying episodes.

Allergy

A number of studies have associated allergens with
infant colic, either in the infants’ diet or transmitted
via breast milk. Jakobsen and Lindberg have published
three recent papers associating cow’s milk with infant
colic. 20-22 The first 20 was not a double-blind trial and
involved small numbers. Of 18 breast-fed colicky ba-
bies, 13 became colic free when cow’s milk was elimi-
nated from the mothers’ diet. Colic reappeared on at
least 2 occasions in 12 of the 13 infants when rechal-

lenged. In a second study,21 Enfamil was compared
with soy formula in a double-blind trial with 60 colicky
infants. Eighteen percent were relieved by soy formula.
However, a further 53 percent were relieved by Pre-
gestimil or Nutramigen. The latter part of this study
was not double blind. In the latest study22 of 66 breast-
fed colicky infants, 35 became colic free when the
mother’s diet was restricted. Colic reappeared on chal-
lenge in 23 infants (35%). Evans carried out a random-
ized controlled double-blind trial with 20 breast fed
infants with colic and found no difference between soy
milk and cow’s milk. 23 However, he did note increased
symptoms in infants whose mothers had a greater vari-

ability in their diet with cow’s milk, eggs, chocolate,
fruit, and nuts being implicated in producing symp-
toms.
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Although there are only a small number of these
double-blind studies, it seems that 30-35 percent of
infants with colic may be helped by cow’s milk restric-
tion, although a figure as high as 70 percent has been
suggested.24 Because of the crossreactivity between soy
formula and cow’s milk (25%),25 the failure to respond
to soy does not mean that the underlying process is
not allergenic or milk intolerance.

It should be also noted that none of the above studies
recorded the incidence of vomiting or diarrhea in the
infants diagnosed as having colic. This information
would be necessary before extrapolating the conclusion
to all excessively crying infants who had no vomiting
or diarrhea.

In accepting that there may be a subgroup of infants
with colic who are allergic or milk intolerant, we do
not know the actual pathogenesis involved. It may be
that cow’s milk intolerance is associated with an in-

crease in peristalsis, increasing afferent autonomic in-
put to the central nervous system and reflexely causing
increased activity and crying in the infant.

Abnormal Peristalsis/Excess Gas

The study by Jorup in 19522 provided what is prob-
ably the best evidence that colic is due to colonic peri-
stalsis. He studied 111 &dquo;dyspeptic&dquo; breast-fed infants
and performed barium meals on 48, barium enemas
on 98, and rectal pressures on 16. Jorup found that
crying symptoms correlated in time with &dquo;convulsive
contractions&dquo; of the sigmoid colon and that all symp-
tomatic babies had a greatly decreased colonic transit
time compared with normal infants. These sigmoid
contractions occurred with the mere act of sucking and
became less vigorous and less symptomatic within a
quieter, darker hospital environment and non-existent
after scopolamine therapy. Unfortunately, there were
problems with patient selection (older infants with a
higher than usual incidence of diarrhea). He also may
have just been describing the normal active gastrocolic
reflex observed in many babies that may lead to a short

period of crying and often to a bowel movement at the
commencement of a feed.
An often quoted cause of intestinal colic is excessive

amounts of intestinal gas. Illingworth found no differ-
ence in the amount of gas evident on abdominal ra-

diographs in normal versus colicky babies.’ However,
Snow found that babies had less gas evident on abdom-
inal radiograph after 24 hours in the prone position
on an incline, and this correlated with a decrease in

symptoms.15 The problem that is virtually impossible

to study is whether the supposed increased amount of
gas expelled from colicky infants is a cause or a con-
sequence of their crying, the latter occurring because
of abdominal muscle tightening. The measurement of
bowel contractibility before, during, and after crying
would be very informative.26 Breath hydrogen testing
may determine whether &dquo;occult&dquo; lactose intolerance

(not associated with frequent fluidy motions) is in fact
more common in colicky infants. At present, evidence
suggests that lactose intolerance is not a major etiologic
factor.43

Increased Sensitivity-Neurolability or Hypertonicity

Increased sensitivity to internal and external stimuli
has been proposed by many workers as a cause of ex-
cessive crying in infants. 16-19 It has often been impos-
sible to delineate any abnormal stimuli, and so an ab-
normal infant reaction to usual stimuli was proposed.

In 190 I , Eppinger and Hess suggested an abnormal
sensitivity of the central nervous system and postulated
an imbalance of the autonomic nervous system or &dquo;va-

gotonia.&dquo;17 Some have categorized the signs and
symptoms of these infants behaviorally and also distin-
guished between smooth muscle and striated muscle
signs. Others have suggested that the pattern of hy-
pertonia is inherited from one or both parents.27
Thomas and Chess suggested the infant’s crying re-

sulted from a combination of parental style and envi-
ronmental factors interacting with the infant’s own
temperament.28 Crying and other behavioral traits (e.g.,
irritability, sleeplessness, and excessive activity) are
subsequently affected by the parents’ approach and re-
action to them.29 There has been demonstrated a cor-
relation between an infant’s temperament at 4-8

months and the incidence of COlic.30.31 With increasing
age of the infant, an increase in stimulation threshold
is proposed, with improvement correlating with in-
creasing maturation of the central nervous system.

Maternal Anxiety

Maternal anxiety as a precipitating cause of colic has
been a controversial issue over the past 40 years. There

appears to be two separate issues; first, whether anxiety
in the mother can cause colic in itself, and second,
whether an infant’s colic induces anxiety in the mother,
which subsequently potentiates the colic. In recent
years, there has been justifiable hostility from many
mothers who are angry at being made to feel neurotic,
inadequate, and subsequently dependent by what they
argue is misinformation concerning the role of anxiety
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in causing colic. The books by Farren and Munchen
show evidence of this hostility. 24,32

Paradise found no evidence of increased maternal

anxiety in the 146 mothers and infants he followed
prospectively. Neither subjective impression nor re-
sults on the Minnesota Multiphasic Personality Inven-
tory demonstrated any correlation between colic and
maternal anxiety. In fact the subjective impression and
psychological test results often gave contradictory re-
sults. However on reanalysing his data (as suggested
by Carey)’ mothers who appeared stable in pregnancy
had very few infants with colic compared with other
mothers.

Carey found that when he followed mothers pro-
spectively from shortly after childbirth, the existence
of maternal anxiety made it more likely that infants
would be colicky. Forty anxious mothers had I 1 colicky
babies, while 63 nonanxious mothers had only two col-
icky babies (p = 0.01 ), the colic being defined as per
Wessel.4 Carey claims that the mothers did not know
of the purpose of the research study thus lowering the
possibility of bias affecting the results. Even allowing
for unvalidated questionnaires and methodological
problems, mothers described as anxious after delivery
perceived their infants as suffering longer periods of
crying. This is not an altogether surprising finding. It
does not necessarily mean that anxious mothers caused
their infants to be colicky.

Shaver studied 57 mothers from the second trimes-
ter until their infants were 6 months o1d.33 She found
that the mothers of the 12 colicky infants were no more
anxious regarding their overall maternal adequacy.
They became anxious when their infants were colicky,
but their confidence returned once the colic disap-
peared. Wessel found in retrospectively reviewing his
records of 85 infants that 72 percent of tense families
had babies with colic compared with 26 percent in
families where tension was not prominent (p = 0.001 ),
the family tensions being apparent prenatally or in the
days after delivery as well as after the colic or &dquo;fussi-
ness&dquo; settled.4

Thus despite protestations to the contrary, the data
available suggest at first glance that there is a corre-
lation between colic and maternal anxiety. However,
Wessel’s findings are based on dubious methodology,
while Shaver has only 12 colicky babies from which to
draw her conclusions. In Carey’s study, 29 of 40 anx-
ious mothers did not have colicky babies. It may be
that the anxiety experienced by the mother is specific
to the situation of having a dependent baby and that
this anxiety does not develop in other situations. One

might question the validity of the reports of crying and
colic made by mothers who are anxious. The most ap-
propriate conclusions to draw are that maternal anxiety
may indeed affect infant behavior and certainly does
affect her perception of the infant’s behavior, but that
it is simply one added stress on the infant. 

34 More care-

ful and precise studies of the relationship of maternal
anxiety and infant colic are required; at the present
time, there is no evidence that maternal anxiety is the
cause of colic.

Prognosis

In the few follow-up studies that have been per-
formed, few long-term sequelae of infant colic have
been identified.4-8 It is the exceptional case, where
other stressful circumstances and experiences are op-
erating on the family, that damaging sequelae even-
tuate. Bishop and Moore when analyzing the identifi-
able factors common to parents who inflict nonacci-
dental injury on their children found a high incidence
of unexplained crying in the infants. However, this
was not an isolated factor but also associated with other
variables such as parental deprivation and lack of nur-
turing, previous loss of a child, loss of spouse or de
facto, lack of support and resentment of, or ambivalence
to, the pregnancy.35 It has been suggested that severely
disturbed older aged children have often been persis-
tently crying infants, although it is uncertain whether
this is a causal or coincident association. It is possible
that where additional stresses are operating then per-
sistent crying in infancy can precipitate a number of
more serious sequelae, including child abuse and sub-
sequent behavioral disturbances.9 

9

Management

The literature on management of colic is even more

confusing and fragmented than on etiology. Anecdotes
and unsubstantiated claims abound. None of the studies
have used validated crying diaries to assess pre- and
posttherapy crying times. The evaluations of any pro-
posed management regimes is contaminated by the fact
that colic tends to improve with time and usually dis-
appears spontaneously by 4 months of age.

Medications are frequently prescribed for ColiC.16
However, one should be aware that there is a very
strong placebo effect. O’Donovan treated four

subgroups of colicky infants (97 in total) with four dif-
ferent regimes. He found that 67 percent improved
with Phenobarb in alcohol, 70 percent improved with
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phenobarb and homatropine in alcohol, and 80 percent
improved with either alcohol alone or water with col-
oring.37 While Jorup found almost universal cure of
symptoms and concomitant radiologic evidence of de-
creased sigmoid contractions with methyl scopolamine,
(Skopyl)2 Illingworth found that infants on placebo did
jut as well if not better than on Skopyl, although he
did not use as large or as frequent a dose as Jorup.38

Dicyclomine hydrochloride (Merbentyl) is the only
drug shown to give more relief than a placebo.39>44
Merbentyl helped 60 percent of the infants to a sig-
nificant degree (compared with 25 percent with pla-
cebo) in both Illingworth’s and Weissbluth’s studies.
Publicity was recently given to several reports of apnea
and drowsiness following ingestion and Dicyclomine.
These were usually associated with the taking of the
undiluted preparation in a greater than recommended
dose. Undiluted, the preparation has a low pH and is
quite hypertonic. The recommendation for the pre-
scription of Merbentyl by the drug company has been
withdrawn for infants under 6 months of age for legal
reasons although it is still being prescribed by some
clinicians.

Other reviews of management have been brief and
often anecdotal. Breslow studied the effect of various
manoeuvres in 90 colicky infants enlisting manoeuvres
in a cumulative stepwise fashion.4° Attention to feeding
technique improved 2.2 percent, increased milk vol-
ume and thickening improved 11.2 percent, eliminat-
ing carbohydrate, butterfat, or cows milk (or cows milk
formula) improved 43 percent, while 13 percent im-
proved with a combination of factors. Twenty-one
percent did not improve with any manipulation and
were said to be &dquo;psychosomatic.&dquo; Levine and Bell in-
vestigated the usefulness of the pacifier in settling 28
infants with colic. The pacifier was accepted in 26 and
colic was relieved in 25 of these infants.41 Taubman
found that crying decreased if parents were counselled
on how to respond to their crying infant46; although
the time crying decreased, the infants remained awake
but content.

Lying infants prone and on an incline has been de-
scribed as improving symptoms in some infants. 15 Par-
adise noted that in 14 infants who were taken for a
drive in an automobile 11 responded well, though
transiently.’ After his study, Paradise concluded that
colic was a manifestation of CNS immaturity and was
a normal maturational phenomenon. Affected infants
settled with sucking, swaddling, rocking, and vibration
and this type of input interrupted nerve impulses from
belly to brain.

Lipton et al., in a comprehensive review of infant
swaddling, showed that in animals such as frogs, guinea
pigs, puppies, and kittens some form of restraint in-
creased the amount of sleep experienced. In human
infants, studies suggest that gentle restraint increases
periods of sleep and threshold to controlled stimuli.42
Previously practiced swaddling by the Greek, Roman,
Japanese, Indian, Mexican, and Eastern European cul-
tures seems to be physiologically justified. These studies
suggest that a determining factor of an infant’s activity
is the nature of the swaddling. The less restricted an
infant, the more active he becomes and the more crying
he experiences.
From these studies, one can only conclude that there

is no single effective intervention strategy that works
for all infants. Management is instituted on a trial-and-
error basis. Some infants will be relieved or grow out
of colic sooner, while in others symptoms will persist
for an extended time period. It is uncertain what effect,
if any, each of these management regimes has in ame-
liorating symptoms or hastening a &dquo;cure.&dquo; As yet there
has been no prospective controlled study of different
management regimes in the care of infants prior to the
emergence of colic.

Conclusions

Although we do not understand definitely what is
the basis of early infant crying, the most useful per-
spective is that there exists a spectrum ranging from
the placid to the persistently crying baby. Any defini-
tion of a disease along this spectrum is arbitrary. Nev-
ertheless unexplained severe paroxysms of crying (in-
fant colic) occurring in the evening are experienced
by approximately 20 percent of infants, with the prob-
lem usually disappearing by 4 months of age.
More strictly controlled studies with validated crying

diaries are required before it is known what percentage
of persistently crying infants settle when their intake
of cows milk is restricted. Swaddling, as practiced his-
torically in many cultures, may help the infant to in-
tegrate the stimuli that may contribute to the crying.
Rocking and vibration also have been used with success,
and the use of the pacifier is worth attempting. Ma-
ternal anxiety can be one of the significant factors in
perpetuating or exacerbating the problems of the
crying infant, but is not the primary cause of infant
colic.
We believe that infant colic is best conceptualized

as the end result of a complex set of interactions be-
tween the infant and his environment, with environ-
mental stimuli and stresses acting on an infant’s im-
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FIG. 1. Schematic representation of interaction of stresses acting on mother and crying infant.

mature nervous system. It is possible to conceptualize
infant distress both neurophysiologically and psycho-
dynamically. Both concepts provide a framework for
understanding the basis of the problem, its expression
and appropriate intervention. On one level, the infant
is having difhculty in organizing input from internal
as well as external stimuli, with little inhibition, poor
integration, and few ways of reacting to the stimuli.
Crying then represents the infant’s externalization of
these stimuli. From the psychodynamic viewpoint, the
process in which both the infant and mother are in-
volved is best described as transactional in nature. A

distressed dyad exists with the distress of one being
transmitted to the other (Fig. 1). This interaction over
time with its resultant cumulative distress necessitates
intervention being directed toward both mother and
baby individually and as a bonded pair.
The commitment of the physician must be to pro-

viding a nurturing environment for the infant by sup-
porting the parents, encouraging expression of doubts
and anxieties, and the provision of practical hints and
information based on the present state of knowledge
on the subject and an assessment of the parents’ need
for that knowledge.
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Appendix
Management Outline
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