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ABSTRACT. Objectives. The objective of this study
was to evaluate the effectiveness of three methods in the
management of infantile colic.

Methods. Healthy infants with persistent crying were
randomly assigned to one of three groups for a 2-week
period. All groups received an assessment and reassur-

ance from a pediatrician and support from a public
health nurse. Group 1 also received counseling regarding
specific management techniques. Group 2 also received a
car-ride simulation device. Group 3 acted as a control.
Mothers completed crying diaries and preintervention
and postintervention anxiety questionnaires.

Results. Thirty-eight mother-infant pairs were en-
rolled. Combining all three groups, there was a 24% re-
duction in daily hours of crying (P = .01) and a 18%
improvement in maternal anxiety (P < .001), but no sig-
nificant difference among groups.

Conclusions. The natural history of persistent crying

of infancy is improvement over time. These specific in-
terventions proved no better than reassurance and sup-
port alone in decreasing daily hours of crying and ma-
ternal anxiety� Pediatrics 199392:197-201; infantile colic,
persistent crying of infancy, management, maternal anxi-
ety.

ABBREVIATION. STAI, State-Trait Anxiety inventory.

Persistent crying of infancy also known as infan-
tile colic, is a common, distressing, but self-limiting
problem. In 1954, Wessel et al1 defined infantile colic
as spells of unexplained fussiness or crying lasting
longer than 3 hours per day, 3 days per week, and
continuing for more than 3 weeks in infants younger
than 3 months old. In 1962, Brazelton2 prospectively
studied 80 healthy newborns and found that crying

gradually increased to a peak daily median of 2.75
hours at 6 weeks of age. Other studies suggest that
persistent crying occurs in 10% to 25% of infants
younger than 3 months old.3 Various causes have
been proposed: gastrointestinal hyperperistalsis, cow
milk protein allergy,4 lactose intolerance,5 distur-
bance of the parent-infant relationship,6 and a neu-

rophysiologic response of the immature newborn to
external and internal stimuli? Treatment has in-
cluded medications to reduce colonic hyperperistal-
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sis or flatulence,8’9 elimination of cow milk protein
from the diet of the infant10’� and of the breast-
feeding mother,12 modification of parental responses
to the infant’s �13 � of techniques such as carry-
ing14’15 and pacifiers,16 and use of a motion and
sound device.17

Pharmacologic therapy has been found to be either
ineffective or potentially harmful.8’9’18 Dicyclomine
has been found to be more effective than a placebo in

decreasing infant ��19 but reports of apnea and
respiratory difficulties contraindicate its use in the
management of colic.2#{176}Some studies have suggested
that formula changes to eliminate cow milk protein
or lactose are effective,1#{176}12 but methodologic prob-
lems make it difficult to interpret their findings.21
Parental counseling about specific management tech-
niques in response to infant crying has been found to
work,1t13’lS’l#{243} and an uncontrolled study of a device
emitting vibration and auditory stimulation suggests
that it may be useful.17

The objective of the present study was to compare
the effectiveness of parental counseling on specific
management techniques, a car-ride simulation do-
vice, and support and reassurance alone in decreas-
ing hours of infant crying per day and maternal anx-
iety.

Patients and Procedure

METHODS

An unblinded randomized trial of three interventions with
mother-infant pairs was conducted over a 2-week period. Infants
were referred from family physicians to a consulting pediatric

practice from a mixed-income urban community bordering Tor-
onto, with a population of approximately 100 000. They were in-

duded in the study if they met modified Wessel’ criteria for in-
fantile colic, following the completion of a 3-day crying diary and
excluded if there was evidence of prematurity, fever, vomiting,
diarrhea, significant illness, or failure to thrive. Informed consent
was obtained, and parents were assured that nonparticipation in

the study would in no way compromise the care their children

would receive. Mother-infant pairs were randomly assigned to
one of three intervention groups, using random numbers tables
and sealed envelopes. All infants were examined by one of two

pediatricians conducting the study (P.C.P., C.JS.), growth meas-
urements were recorded, and a urinalysis was performed.

All parents received general information about infantile colic,
defined as inconsolable crying or fussing in otherwise healthy
infants. They were told that colic is a common, self-limiting con-
dition that usually resolves by 3 months of age and is not due to
something they have or have not done to their infant. They were
assured that their baby was healthy. Breast-feeding was strongly
supported, and parents who were bottle-feeding were encouraged
not to switch formulas. Use of medication was discouraged. Pa-
rental feelings of frustration were explored, and emphasis was
placed on their positive parenting efforts. They were cautioned
about exhausting themselves from lack of sleep and irrational
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anxiety about whether there was still some undiagnosed problem,
after medical reassurance to the contrary. Potential risk factors for
themselves and their infants were openly addressed. Parents were
encouraged to rely on extended family and other resources to
enable them to get away temporarily and recuperate. In a crisis
they were told to contact their pediatrician or family physician.

Group 3 mothers, who were given this general information and
reassurance only, served as a control group. The consultation took
about 1 hour.

In addition to the general information and reassurance, group I
mothers were taught specific management techniques thought to
decrease infant crying: early response to the crying (within 90
seconds) rather than letting the baby “cry it out”; gentle, soothing
motion; avoidance of overstimulation; use of a pacifier; prophy-
lactic holding and carrying, use of an infant carrier (mothers were
supplied with a Snugli); and maintenance of day-night orienta-
tion.’1�’3”5’16� Group 2 parents, in addition to general information
and reassurance, received the Sleeplight car-ride simulation de-
vice, which consists of a small vibrating motor that fits under the
crib and a “white sound” box that attaches to the side.’7 Parents
were instructed to use the device during periods of crying for up
to I hour as often as necessary, day or night. The provision of
additional information in groups I and 2 took 10 to 15 minutes. All
mothers received written summaries of general information, and,
where appropriate, group-specific information.

A consultation letter was immediately sent to the family phy-
sician. The family physician-consultant relationship was explained
to the parents, who were encouraged to continue to depend on
their primary physician during and after the study. In practice, the

latter was the case.
Within 3 days of the pediatric consultation, all mothers were

offered one in-home visit from the public health nurse, who pro-
vided support and reassurance. The nurses were notified of the
group allocation and instructed to provide only group-specific
counseling to avoid contamination and co-intervention. The nurse
made a follow-up telephone call the next week. If indicated, nurses
provided additional visits or telephone calls. All mother-infant
pairs were seen by the pediatrician at the completion of the trial.

Mothers were asked to fill out crying diaries. These consisted of
24-hour records, the smallest subdivision being 30 minutes, in

which mothers were asked to complete time bars representing
periods of inconsolability, induding crying and/or fussing. They
completed three records per week for 2 consecutive weeks, for a
total of six. The days for recording were randomly selected at the
time of enrollment to avoid bias in collecting data on “good” or
“bad” days. Crying diaries of this type have been shown to be
valid.15

Preintervention and postintervention maternal anxiety was
measured by Spielberger’s State-Trait Anxiety inventory (STAI),
which has been used extensively in research and dinical practice.�
Our study used its “state” component, a self-report of 20 questions
that measure the current anxiety level (“how do you feel right
now?”) of non-psychiatrically disturbed adults. Normative data
have been developed in adult working females. The state scale has
a low test-retest coefficient, as would be expected for a measure-
ment of situation-dependent anxiety, but its internal consistency as
measured by the a coefficient is high (.93). Construct validity has
been demonstrated by an increasing score under increasingly
stressful conditions.

Compliance with recommendations was assessed by asking
mothers whether they were able to carry out the procedures all the
time, most of the time, occasionally, or rarely.

This study was approved by The Hospital for Sick Children
Human Subjects Review Committee.

Statistical Analysis

Descriptive statistics were used to describe the three groups.

Baseline characteristics were compared using analysis of variance
for continuous data and x� test for dichotomous data. Nonpara-
metric data were analyzed using the Kruskal-Wallis test. Daily
hours of crying, both preintervention and on six occasions during
the intervention, were compared in the three groups by repeated-
measures analysis of variance. Results of the preintervention and
postintervention maternal STAI testing were compared by analy-
sis of variance. A sample size of 13 mother-infant pairs per group
was calculated to be sufficient to detect a 1-hour difference in

mean hours of daily crying, assuming a standard deviation of I
hour of crying per day,’L’S with a type I error of .05 and a power
of .90.

RESULTS

Forty-five mother-infant pairs were initially en-
rolled in the study. Thirteen were randomized to the
specific management group (group 1), 17 to the car-
ride simulation device group (group 2), and 15 to the

control group (group 3). Seven were subsequently
withdrawn: 2 from group 1 (1 was a triplet who

developed evidence of increased tone at follow-up,
and 1 relocated); I from group 2 (lost to follow-up);
and 4 from group 3 (2 improved and the parents did
not wish follow-up, 1 was lost to follow-up, and 1
relocated). These 7 pairs did not differ significantly
from the remaining 38 pairs enrolled. Three sets of
twins were enrolled in the study, one set randomly
assigned to each group.

The remaining 38 mother-infant pairs completed
the study: 11 in group 1, 16 in group 2, and 11 in
group 3. The mean infant age at time of enrollment
was 6.8 (SD ± 3) weeks, with a mean maternal age of
27.5 (± 3) years and a mean paternal age of 29 (± 4)
years. All mothers but one were married. No infant
had a positive urinalysis. There were no significant
differences among the baseline characteristics of the
three groups (Table). Reported compliance (all or
most of the time) in groups I and 2 was very good
(80% and 75%, respectively).

Mean daily hours of crying in the study population
(n = 38) decreased by 24% over the 2-week period,

dropping from 5.7 (± 2.4) hours of crying per day
before intervention to an average of 4.3 (± 3.7) hours
on the final three diaries of the study (P = .01).
However, there was no significant difference among
groups (Fig 1). Infants younger than 6 weeks of age at
time of enrollment (n = 20) showed no significant
improvement in daily hours of crying over the study
period (P = .28), in contrast to those older than 6
weeks (n = 18, P = .002) (Fig 2).

There was an 18% improvement in the mean ma-
terna! STAI (state) score from 45 (± 14) preinterven-
tion to 37 (± 11) postintervention (P < .001); the

latter score is similar to the norm of 36 (± 11) do-
scribed by Spielberger� for working women 19 to 39
years of age. Once again, there was no significant
difference among groups (Fig 3).

DISCUSSION

This study suggests that counseling about these
specific management techniques and the use of a
car-ride simulation device are no more helpful than
support and reassurance alone in reducing daily
hours of crying and maternal anxiety. The reduction
in crying is largely attributable to the infants older
than 6 weeks at the time of enrollment, the age at
which peak crying is expected. Maternal anxiety im-
proved over the 2-week period regardless of the in-
tervention, as STAI (state) scores fell to the normal
range.

Most infants were described as startling easily but
settling down in a car, suggesting that the car-ride
simulation device should be effective. The original

 by guest on January 27, 2021www.aappublications.org/newsDownloaded from 



Fig 1. Mean hours of crying in the
three groups of infants: specific man-
agement, car-ride device, control over
a 2-week period. There was no signif-
icant difference among groups (using
repeated-measures analysis of van-
ance).
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TABLE. Baseline Patient Characteristics
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Characteristic Group I
(n=11)

Group 2
(n=16)

Group 3
(n=11)

Mean (± SD) infant age, wk 5.9 (3.7) 7.8 (2.6) 6.3 (2.6)
Mean (± SD) weight, kg 4.37 (1.0) 5.14 (1.0) 4.78(1.1)
Male, % 73 69 64
Type of feeding, %

Breast 45 62 55
Formula 55 38 36
Soy 0 0 9

First baby, % 73 50 82
Startles easily, % 82 63 91
Settlesincar,% 73 82 73
Pulls up legs, % 73 88 91
Excessive gas, % 91 75 100

Mean (± SD) contacts with public health nurse 2.5 (1.0) 2.1 (0.5) 2.5 (0.8)
Mean (± SD) hours of crying/day 5.2 (0.98) 5.8 (2.67) 6.2 (3.19)
Mean (± SD) maternal STAI* score (state) 41 (17) 44 (11) 48 (14)

* STAI, State-Trait Anxiety Inventory.
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C

studies of this device17 were performed in a con-
trolled laboratory setting; severity of colic was mea-
sured every 15 seconds, with the infant placed in the
center of the crib at baseline for 3 minutes, during
treatment for 15 minutes, and after treatment for 3
minutes. The investigators noted a significant im-
provement in colic severity. A second experiment
found a significant decrease in maternal anxiety dur-
ing a 10-day treatment trial. Many mothers in our
study noted that the device helped in getting the
infant to fall asleep in the crib, but that with awak-
ening or deactivation of the device, the infant might
resume crying. In addition, many of the mothers
commented that placing their crying infant in the
crib precluded holding and rocking, a strategy they
instinctively followed.

Taubman13 showed that modification of parental
responses to their infant’s crying is effective for man-
aging colic. However, we were unable to demon-
strate that counseling parents about specific manage-
ment techniques worked better than support and
reassurance alone. We did not reproduce Taubman’s
approach exactly. In our study, we counseled parents
during the initial visit, and the public health nurses
reinforced the approach. Taubman counseled parents
more intensively, using crying diaries to identify ep-
isodes of inappropriate parental response and to sug-

Diary 4 Diary S Diary 6

gest alternatives. This process was continued until 3
consecutive days of minimal crying occurred. Barr et
a114 were also unable to show that supplemental car-
rying of infants with colic had a positive effect. They
suggested that this resistance may indicate a differ-
ence in the infant’s state of regulation and control.

The sample-size calculation may have used a con-
servative estimate of standard deviation, as variabil-
ity in crying among our patients was greater than
that found by previous investigators’t13 With 11 pa-
tients per group and a standard deviation of 2.4
hours per day, this study has sufficient power (80%)
to detect a 1-hour (35%) difference in crying and a
9-point (20%) difference in maternal anxiety as meas-
ured by the STAI.

The natural history of persistent crying in infancy
is improvement with time.2 That time, more than any
of the interventions we tried, was responsible for the
improvement in the group generally is suggested by
the marked improvement in infants older than 6
weeks. The study was not designed to stratify for
age, nor were the age groups large enough to exam-
ine the relative effectiveness of the interventions in
the two age strata.

Many investigators and clinicians have suggested
that the cause and cure of colic are unlikely to be
found. Barr et al’4 suggest that persistent crying may
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Fig 2. Age-related hours of crying

per day. Mean hours of crying in in-
fants younger than 6 weeks (n = 20)
and older than 6 weeks (n = 18) at

time of enrollment over a 2-week pe-
riod. There was no significant change

over time in the infants younger than
6 weeks (using repeated-measures
analysis of variance). There was a sig-
nificant improvement over time in the
infants older than 6 weeks (P < .01
using repeated-measures analysis of
variance).
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Fig 3. Mean maternal State-Trait Anx-
iety inventory (STAI) (state) scores in
the three groups: specific management,
car-ride device, control at preinterven-
tion and postintervention. There was
no significant difference among groups

(using repeated-measures analysis of
variance).
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be better understood as something the infant “does”
rather than something it “has.” We agree, and since
there is no evidence that parents of inconsolable ba-
bies differ in their quality of caring, we feel that
professionals need to emphasize the impact that in-
consolability has on parents. St James-Roberts24 pro-
poses that health services try to help prevent deteri-
oration of the parent-infant relationship because of
the impact and costs this problem has on these ser-
vices. Our results suggest that parental education
and support may be the best we can offer these fam-
ilies. ‘Tmcture of time” will gradually reduce the
persistent crying of infancy.
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ABSTRACT

Snow RW, Peshu N, Forster D, Mwenesi H, Marsh K. The role of shops in the
treatment and prevention of childhood malaria on the coast of Kenya. Trans R

Soc Trop Med Hyg. 1992;86:237-239.

These investigators surveyed 388 mothers in a rural and peri-urban population

surrounding a district hospital on the coast of Kenya regarding their preferred

choice of treatment for childhood febrile illnesses. This study was carried out as

part of a larger case control study on the risk factors associated with the develop-

ment of severe, life-threatening malaria. Mothers of “well” children in the com-
munity and mothers of children treated at a hospital for clinically defined malaria
were recruited. 272 (72.3%) of the respondents mentioned the use of shops for

self-treatment of fevers, and the most common treatment-seeking behavior was the
use of shops alone. 69.4% of the mothers purchased anti-malarials, most frequently
chloroquine. 67% of children with well-documented episodes of clinical malaria
treated at the hospital had previously been treated by their mothers with propri-

etary drugs at home. Use of preventive measures such as mosquito nets were

uncommon (6.2%) but use of pyrethrum mosquito coils was more frequent (46.4%).

Authors suspected that use of traditional medicines and healers was underre-

ported. Eleven per cent of children presenting with a history of generalized sei-
zures had consulted a traditional healer compared to four percent of those who did
not report seizures.

The authors noted that actual patterns of proprietary anti-malarial drug use have
received little attention, but doses of chloroquine given at home may be inade-

quate. They also noted that the uncontrolled distribution of new anti-malarials
could increase likelthood of development of resistance to them and compromise
their useful life expectancies. Nonetheless, purchase of anti-malarials by villagers is

a reality in many areas of the world, and public health education to improve
consumers’ awareness of appropriate use of anti-malarials is needed.

Commentary: This study provides information that is important in planning
malaria control programs. Reasons for the high utilization of shops for malaria

treatment include problems in transportation to health facilities, long waiting
times, and lack of pharmacologic controls. The authors did not address the possi-

bifity that many children receive chioroquine who do not have malaria. Chloro-
quine has a half-life of several weeks; its immunosuppressive effects might impact

on the response of children to immunizations as well as susceptibffity to other
infectious diseases. For this reason and reasons of drug resistance, anti-malarials

should be used only in treatment of malaria and in appropriate dosages.

Submitted by the AAP International Child Health Committee

 by guest on January 27, 2021www.aappublications.org/newsDownloaded from 



1993;92;197Pediatrics 
Patricia C. Parkin, Clive J. Schwartz and Betty Ann Manuel

Crying of Infancy
Randomized Controlled Trial of Three Interventions in the Management of Persistent

Services
Updated Information &

http://pediatrics.aappublications.org/content/92/2/197
including high resolution figures, can be found at: 

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or in its

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on January 27, 2021www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/92/2/197
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


1993;92;197Pediatrics 
Patricia C. Parkin, Clive J. Schwartz and Betty Ann Manuel

Crying of Infancy
Randomized Controlled Trial of Three Interventions in the Management of Persistent

 http://pediatrics.aappublications.org/content/92/2/197
the World Wide Web at: 

The online version of this article, along with updated information and services, is located on

American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397. 
American Academy of Pediatrics, 345 Park Avenue, Itasca, Illinois, 60143. Copyright © 1993 by the
been published continuously since 1948. Pediatrics is owned, published, and trademarked by the 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it has

 by guest on January 27, 2021www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/92/2/197



