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Abstract
Objective: Review the literature on excessive crying in young infants, also known as infantile
colic, and its effects on family dynamics, its pathophysiology, and new treatment interventions.
Data source: The literature review was carried out in the Medline, PsycINFO, LILACS, SciELO,
and Cochrane Library databases, using the terms ‘‘excessive crying,’’ and ‘‘infantile colic,’’ as
well technical books and technical reports on child development, selecting the most relevant
articles on the subject, with emphasis on recent literature published in the last ﬁve years.
Summary of the ﬁndings: Excessive crying is a common symptom in the ﬁrst 3 months of life
and leads to approximately 20% of pediatric consultations. Different prevalence rates of excessive crying have been reported, ranging from 14% to approximately 30% in infants up to 3
months of age. There is evidence linking excessive crying early in life with adaptive problems in the preschool period, as well as with early weaning, maternal anxiety and depression,
attention deﬁcit hyperactivity disorder, and other behavioral problems. Several pathophysiological mechanisms can explain these symptoms, such as circadian rhythm alterations, central
nervous system immaturity, and alterations in the intestinal microbiota. Several treatment
alternatives have been described, including behavioral measures, manipulation techniques,
use of medication, and acupuncture, with controversial results and effectiveness.
Conclusion: Excessive crying in the early months is a prevalent symptom; the pediatrician’s
attention is necessary to understand and adequately manage the problem and offer support
to exhausted parents. The prescription of drugs of questionable action and with potential side
effects is not a recommended treatment, except in extreme situations. The effectiveness of
dietary treatments and use of probiotics still require conﬁrmation. There is incomplete evidence
regarding alternative treatments such as manipulation techniques, acupuncture, and use of the
herbal supplements and behavioral interventions.
© 2016 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. All rights reserved.
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Choro excessivo do lactente
Resumo
Objetivo: Revisar a literatura sobre choro excessivo em bebês pequenos, cólicas infantis, e suas
repercussões na família e a ﬁsiopatologia e estratégias de tratamentos.
Fonte dos dados: Revisadas as principais bases de dados, Medline, PsycINFO, LILACS e SciELO
e Cochrane Library utilizando ‘‘choro excessivo do lactente’’ e ‘‘cólicas do lactente’’. Foram
selecionadas as publicações mais relevantes com ênfase nos últimos cinco anos.
Síntese dos dados: É um sintoma comum nos primeiros meses de vida e é motivo de cerca de
20% das consultas pediátricas. As prevalências de choro excessivo variam de 14 a 30% nestes
lactentes. Existem evidências ligando o choro excessivo nos primeiros meses de vida com problemas futuros bem como ao desmame precoce, ansiedade, depressão materna, TDAH e outros
problemas comportamentais. Distintos mecanismos ﬁsiopatológicos podem explicar esse quadro
clínico, como alterações no ritmo circadiano, imaturidade do SNC, e alterações na microbiota
intestinal. São descritos diversas alternativas de tratamento desde medidas comportamentais,
técnicas manipulativas, uso de medicação e acupuntura com resultados e eﬁcácia controversos.
Conclusão: Para o choro excessivo nos primeiros meses é necessário a atenção do pediatra para
o entendimento, manejo do problema e oferecer suporte para pais em exaustão. A prescrição
de drogas de efeitos duvidosos e potenciais efeitos colaterais não é terapêutica preconizada
a não ser em situações extremas. A eﬁcácia dos tratamentos dietéticos e o uso de probióticos
ainda necessita de conﬁrmação. Existem evidencias incompletas a respeito de tratamentos
alternativos como técnicas manipulativas, acupuntura e uso de suplemento a base de ervas e
intervenções comportamentais.
© 2016 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Todos os direitos
reservados.

Introduction

Deﬁnitions and classiﬁcation

Crying is a common symptom in the ﬁrst 3 months of
life and is responsible for approximately 20% of pediatric
consultations. Although in most cases this symptom is selflimited and of benign etiology, it is a source of stress and
often leads parents and caregivers to exhaustion.1 Crying
is part of the normal development of a baby and constitutes a form of communication with their caregivers,
although nonspeciﬁc, and can be caused by different stimuli,
such as hunger, manifestation of discomfort or pain, or
simply the baby’s need to approach the caregiver for emotional comfort and safety. Different prevalence rates of
excessive crying have been reported in several studies,
ranging from 14% to approximately 30% in infants up to
3 months of age.1,2 A meta-analysis performed with 22
longitudinal studies showed evidence that associates excessive crying and other regulatory difﬁculties (sleeping and
eating) in the ﬁrst months of life with adaptive problems at school age, mainly related to attention deﬁcit
hyperactivity disorder (ADHD) symptoms and associated
behaviors.3,4
In a cohort study in the city of Pelotas, infants
that had excessive crying in the ﬁrst three months had
approximately 30% more behavioral problems than those
that did not have excessive crying, even after controlling for all confounding factors.5 Additionally, it is
associated with early weaning, and maternal anxiety and
depression.6---9

In a classic study about crying in infants, Brazelton deﬁnes
excessive crying as any amount of crying that worries the
parents,10 but the consensus deﬁnition by several authors
are the criteria deﬁned by Wessel,11 known as the ‘‘rule
of three’’ (crying spells at least three hours a day, three
times a week for three consecutive weeks and lasting three
months). Even with a consensus, there is no single deﬁnition
of what should be considered excessive crying.12 An attempt
at classiﬁcation was carried out using three criteria: from
newborn up to 4 months of age, infants with crying spells
and irritability for three or more hours a day, three days a
week and at least for one week, and no failure to thrive, i.e.,
without any consequences for the child’s development.13 An
example would be a healthy infant, aged up to 3 months,
who feeds well and has a prolonged, strident crying spell,
which can last up to a few hours, writhing and bending the
knees and thighs over the abdomen eliminating gases; the
child seems hungry, but does not calm down after being fed.
It is a crying spell without apparent cause and may be a
manifestation of other medical conditions, self-limited and
benign.
Although it has a benign etiology, it causes parental
stress, often leading parents to exhaustion without solving
the problem, which, as a result, can lead parents to take
dangerous measures in an attempt to calm the infant.14 In
addition to the indiscriminate use of painkillers and sedative medications, there are several studies showing that
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excessive crying without quick resolution in infants is one
of the causes of shaken baby syndrome.15,16
In study by Brazelton10 of typical infants, excessive crying is measured in hours/day. In this study, the mean crying
time of an infant aged 2 weeks is one hour and 45 minutes,
and at 12 weeks of age, the mean time is up to two hours
and 45 minutes; at 12 weeks, the mean time decreases to
one hour. These crying spells are more frequent in the late
afternoon, with a peak occurrence at 3---6 weeks of age.
Over time, attentive caregivers begin to differentiate
what motivates the infant’s crying, but the perception of discomfort and suffering often confounds their interpretation,
leading to an overvaluation and hindering a more thorough
assessment. As a didactic characterization and classiﬁcation, the crying could be divided into three categories: (1)
normal/physiological; (2) excessive, secondary to discomfort or disease; and (3) without an apparent cause, where
colic is included.17

Colic
Colic is a clinical manifestation, for which several attempts
at explanation have been made and of whose etiology
still remains unclear.18 The current understanding is that
infantile colic is a variation of normality rather than a pathological entity,12,18 and it is a phenomenon that still lacks
further understanding, but it is an important manifestation,
through crying, that affects 20---30% of infants up to 3 months
of age.12 A prospective study with ten years of follow-up
showed that excessive crying caused by colic may be an
early manifestation of susceptibility to recurrent abdominal
pain, psychological problems, and allergies that will affect
childhood.19
Among the studies on the etiology and pathophysiological mechanisms, the current and most accepted hypothesis
is that excessive crying is caused due to an imbalance in the
central nervous system of these infants, supported by the
fact that children born with central nervous system impairment have more intense crying spells,18 as well as infants
whose mothers or fathers have depression or those born
premature or small for gestational age,20,21 who show an
increased risk of excessive crying during the ﬁrst months
of life. This hypothesis is based on the fact that these
groups, who naturally have greater biological risk, are also
at increased risk of developmental delays, which may be
related to the immaturity of the central nervous system
(CNS) as well as the digestive system.
The circadian system plays an important role in the
CNS, and some studies associate this function with colic
and excessive crying.22 The circadian system, regulated by
the hypothalamus, affects physiological activities such as
sleep time, body temperature, feeding, and production of
hormones such as melatonin; it matures during the ﬁrst 3
months of life. Although no change in total hours of sleep
has been demonstrated, infants with excessive crying show
a differentiated pattern in random eye movement sleep and
a fragmented sleep pattern.23 Additionally, cortisol does
not increase signiﬁcantly only in cases of stress, as it also
shows a circadian rhythm, with an important role in the
process of waking in the morning;22 in a study with control group, including infants with and without colic, the
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difference between them was the absence of the cortisol
circadian rhythm in the group with colic.24
The evidence that supports this hypothesis is that infants
with exclusive breastfeeding have fewer colic spells; it has
been observed that the nocturnal breast milk has higher
amounts of melatonin25 and that the infants tend to have
longer and less-fragmented sleep. Likewise, there is a variation in the amount of melatonin in breast milk, which may
change according to the mother’s mood26 and is possibly
related to stress.
Regarding nutritional intolerances, mainly the intolerance to lactose or allergy to milk, and, indirectly, the
irritative substances transmitted through breast milk, several studies suggest an insigniﬁcant participation of these
elements in excessive crying in healthy infants, dividing the
opinion of pediatric gastroenterologists.18 When an infant
has lactose intolerance or allergy to cow’s milk, in addition
to the crying the infant will also show other clinical manifestations, and thus the criteria for colic will no longer be
valid, as these infants are not healthy. Similarly, there is
no consensus in cases of gastroesophageal reﬂux and the
use of proton-pump inhibitors to reduce gastric juice, as
a procedure to relieve crying spells in infants with this
type of problem.27 In recent years, some studies focused
on the association of intestinal microbiota, altered intestinal motility, and the increased production of gases, causing
abdominal pain and resulting in crying.28---31 After birth, there
is a gradual increase in the diversity of the infants’ intestinal
ﬂora, but in those with excessive crying spells, considering the colic criteria, the diversity was lower and they
had a reduced amount of biﬁdobacteria and lactobacilli.28
The colonization of gas-producing coliform bacteria was signiﬁcantly higher in children with colic spells in a study
of exclusively breastfed infants, with a predominance of
Escherichia coli.29 There is indication that there may be
an intestinal inﬂammatory reaction, in addition to lower
microbiota diversity in infants with colic spells.31
Some newborns, while still in the nursery, can be
perceived as likely candidates to have excessive crying
spells, with increased chances of meeting the criteria for
colic. These infants are sensitive, with increased irritability,
prone to intense reactions and less adaptable, who take
longer to calm down with the usual measures of being held
and cuddled. This situation characterizes the inﬂuence of
the infant’s temperament, which is deﬁned as a set of
characteristics related to the type of response to stimuli,
their adaptive capacity (ability to calm down in stressful
situations), and activity level.32,33 When this infant, characterized by having a difﬁcult temper, ﬁnds a non-favorable
environment, with tense and insecure caregivers who deal
inadequately with the infant, the excessive crying will be
the most common manifestation of discomfort.34,35 Studies
have been performed to verify whether the difﬁcult temper seen in adults, demonstrated by structural changes in
their brains, may be predictive when observed in infants
with hyper-reactive temperament.36
Even in infants without this a difﬁcult temper, the
environmental factors that cause family disruption, such
as psychosocial problems and domestic violence, may be
related to excessive crying. The infant acts as a signaler of
what is happening with their caregivers, mainly the mother,
markedly interfering in the mother---infant bond, as can be
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better observed in the cases of postnatal depression.30,37 In a
prospective study, it was shown that stress during pregnancy
was strongly related to excessive crying spells in infants
during the ﬁrst 6 months of life.38

Diagnosis
As in any clinical research, the assessment begins with a history of symptoms described by the family, providing details
such as frequency, intensity, time of occurrence, and duration of crying. The complaint of excessive crying demands
from the pediatrician a careful assessment of the infant’s
behavior and reactions, and the interaction of parents and
caregivers. It also demands searching, whenever possible,
for a triggering event or situation in the infant’s routine,
even if not directly connected to it, such as a family stress
situation (psychosocial factors such as unemployment, marital crises, mourning). The way parents arrive and describe
the complaint, associated with the description of how they
hold and receive their babies, as well as the strategies used
to calm them, are an important source of observation and
can be used therapeutically during the consultation.39 The
history and the motivation of the pregnancy and parents
facilitate the understanding, representation, and the role
of the infant in the family.
During the physical examination of a small infant with
excessive crying that meets the criteria for colic, it is not
common to ﬁnd semiological alterations, but it is indispensable to perform a complete examination as part of the
assessment and as a management strategy, in order to ensure
to parents that the infant does not have any associated
pathology. This procedure ensures the possibility of using
clinical reasoning to search, whenever evident, for a differential diagnosis among those listed in Table 1. Additional
tests are not part of the research protocol unless the history
and physical examination suggests some possible cause.40

Clinical management
For clinical management, it is crucial to understand the
complexity of symptoms and the possible causes, which
in most cases are not explicit. As in other behavioral and
development manifestations, the concept of cumulative risk
effect can be applied to excessive infant crying.41 Most of
the time, there is a set of factors with little individual
weight, but which together cause the clinical manifestation. At ﬁrst, it is necessary to recognize the problem, giving
support and reassurance to the family, providing information about the benign condition and its natural history, in
which 95% of cases are self-limited and only 5% have primary
causes. Information about the normal pattern of crying and
the infant’s self-regulatory mechanisms help to understand
the problem, as well as the necessary preventive measures against shaken baby syndrome and maltreatment.18
Often parents already show signs of fatigue and a few
are exhausted. In extreme situations, the use of nocturnal
emergencies services is frequent and, often, unnecessary
therapeutic measures are taken.
The necessary support to the family begins at the
consultation and with the pediatrician’s availability to help
them. The pediatrician must be attentive and interested in
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Table 1 The most common causes of excessive crying in
young infants.
Colic

No apparent cause, healthy
infant, gaining weight, ‘‘rule
of threes’’
Infections
Otitis media; urinary infection;
meningitis
Gastrointestinal
Gastroesophageal reﬂux; reﬂux
esophagitis; constipation;
intestinal intussusception,
lactose intolerance, or allergy
to cow’s milk
Trauma
Corneal abrasion; foreign body
in the eye, ‘‘toe-tourniquet’’
syndrome (strangulation of
digits)
Behavioral/interactional
Excessive stimulation, lack of
routine, bonding disorder
Drug reactions
Reactions to vaccines; drugs
used during pregnancy
(narcotics)
Violence/abuse
Long bone fractures; eye
hemorrhage; intracranial
hemorrhage
Hematological/cardiovascular
Hemolytic crisis --- sickle-cell
anemia; tachyarrhythmia;
congestive heart failure

Source: Modiﬁed and adapted from Grover.17

helping, and perform an adequate clinical assessment in
order to establish a secure baseline to conﬁrm that the
infant is healthy. The positive reinforcement strategy is most
effective when parents are helped by the pediatrician to
ﬁnd the solutions together, rather than only the transfer of
information to them.18
According to the Wessel criteria for the diagnosis, the use
of the rule of threes in the management is also useful: (1)
infantile colic is not a disease; (2) nothing will happen to the
infant because of the pain (dispel myths); (3) colic passes
on its own and ‘‘it is a problem that the baby will learn to
solve’’ (presenting the natural history of this kind of problem), relieving parents from the responsibility to ‘‘solve’’
the crying.42 It is an educational process for the parents to
learn to solve crises, clarifying the meanings of the infant’s
crying, dispelling myths, relieving feelings of guilt and the
need to share the burden, while the other rests.
It is essential to avoid the simpliﬁcation of the phenomenon and the consequent prescription of controversial
drugs that have adverse effects, as well as exposing the
infant to unnecessary tests and procedures. It is also important to discourage changes in the infant’s feeding schemes,
such as from breast milk to infant formula, as well as from
the usual formula to different brands or sources, such as
soy milk or hydrolyzed formulas, without a justiﬁed clinical
basis.18 Calming the child in one of the parent’s arms, or in
the prone position, with a warm cloth or using hot water bottles touching the child’s abdomen and abdominal massage,
are procedures that show some evidence of crying improvement. Symptom improvement with these techniques may be
associated with a sense of protection, thereby improving
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mother---infant bonding, sleep patterns, and stress hormone
levels;43 nevertheless, placing the infant in the prone position in the crib should be discouraged, even if this position
improves the crying spells.18 The use of a paciﬁer can be
occasionally allowed if it calms the infant; the relevant
guidelines for using this resource can be left for later.42
Some approaches have shown some evidence of beneﬁt, such as wrapping the infant, which has been shown to
be more efﬁcient the younger the baby is, up to 8 weeks
of age, when compared to the group that was not wrapped.
Historical reports show the use of this procedure in the past;
the main effect is increased sleep duration and decreased
motor activity.44 Similarly, the use of sleep hygiene and the
establishment of a routine, organizing the infant’s and the
parents’ day, proved to be effective in reducing crying by
42%.45 The use of teas, such as fennel, licorice, chamomile,
and peppermint, were part of a systematic review, and
some encouraging results were shown using fennel versus
placebo46 ; since they do not have side effects, they could
be used as a therapeutic aid.18
The prescription of drugs is controversial and their use
should be discouraged due to the lack of evidence of beneﬁts, but in rare cases, such as in a family crisis, with very
high anxiety levels, sleep deprivation, without a family support network, and with the infant at risk of suffering the
consequences of family dysfunction, drugs can be temporarily used. The most often recommended are phenobarbital
at a dose of 10 mg three times/day or diphenhydramine,
6 mg, two to three times/day, both for one week, so that
the initial approach steps can be resumed.12 The use of
simethicone is now well-accepted in clinical practice, more
frequently through self-medication, but it shows no evidence of beneﬁt,47 and its effect could be a consequence
of the calming effect of its sweet taste.46
It is noteworthy that the isolated use of drugs greatly
reduces the effect of a more comprehensive and systemic
approach to solving the problem.12
The use of probiotics is part of several studies and is
increasing as a promise of improvement in colic symptoms, but the evidence of its effectiveness and the results
are controversial.48 In a recent meta-analysis there was an
improvement in crying and treatment effectiveness, but
only after two to three weeks and together with the natural history of colic improvement.49 In another systematic
review and meta-analysis study, the improvement occurred
only in the group of infants that was breastfed and the study
concluded that there is little evidence to recommend the
use of probiotics in the treatment of infants with colic.30
Some alternative therapies have been proposed for the
treatment of colic and excessive crying, including chiropractic and cranial manipulation. A systematic review in
the Cochrane database, although showing in some studies
a reduction in colic symptoms and crying using these techniques, does not allow the clinical use of the outcomes due
to potential biases in the studies.50
Another proposed treatment is acupuncture, but its
results are also controversial, and further clinical trials are
recommended to elucidate the effects of this form of therapy for excessive crying and infantile colic.51
Crying as a prevalent symptom is usually a form of
communication in young and healthy infants. The pediatrician’s careful assessment in separating symptoms that can
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have another meaning besides crying is essential for the
emotional health of the infant. It is increasingly more evident that the ﬁrst years, whether healthy or not, will deﬁne
the child’s development and often their behavior in adulthood. Therefore, building a therapeutic cooperation through
empathy will allow the pediatrician to be an active observer
and effectively elucidate the issues related to excessive
infant crying.41,52
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