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ABSTRACT

Context: Infant crying can cause parental distress, and colic is associated with low maternal
self-efficacy and heightened risk for depression. Breastfeeding is recognized as an effective
method of calming infants, but the relationship of colic and the use of breastfeeding to rem-
edy infant crying have not been tested for any effects on breastfeeding duration.

Objective: To evaluate the effects of infant colic (colic analysis) and breastfeeding as a
method of infant calming (calming analysis) on breastfeeding duration.

Design: The authors followed 700 healthy breastfeeding mother–baby dyads from birth to
1 year. Maternal interviews were conducted postpartum, and at 2, 5, 10, 16, 24, 38, and 52 weeks
to ascertain demographic factors, infant crying patterns, comforting practices, physician-di-
agnosed colic, and breastfeeding behaviors. Cox survival analyses were used to evaluate the
independent effects of: (a) physician diagnosed colic; and (b) breastfeeding as a comforting
practice on breastfeeding duration. Data from all 700 breastfeeding dyads were used in the
colic analyses. In the calming analyses, to assure that breastfeeding was appropriately estab-
lished, data were used from the 617 couplets that had breastfed for at least 2 weeks. Using a
stepwise process, models, adjusted for typical predictors of breastfeeding duration, were de-
veloped for exclusive, full and partial breastfeeding duration. Variables of interest (i.e., colic
diagnosis, breastfeeding for comfort) were then forced into the baseline models to determine
any independent effects.

Results: In the first 16 weeks, parents found that holding (87%), breastfeeding (82%), walk-
ing (67%), and rocking (63%) were highly effective calming practices. Mothers who rated
breastfeeding as highly effective had a higher frequency of breastfeeding at all contacts (p �
0.05). In adjusted analyses the use of breastfeeding to comfort infants was a significant pre-
dictor of longer partial (overall) ([hazard ratio] HR � 0.6, 95% CI 0.4 to 0.9; p � 0.02) but not
exclusive or full breastfeeding duration. By 6 months, 44 mothers (6.3%) reported a diagno-
sis of colic. Mothers of infants with a diagnosis of colic were less likely to report breastfeeding
as effective method of infant comforting (p � 0.03). In adjusted analyses the authors found
that a diagnosis of colic predicted shorter full breastfeeding duration (HR � 2.4, 95% CI 1.4
to 4.2; p � 0.001) but not exclusive or partial duration.
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Conclusions: Breastfeeding to comfort a crying infant is a strong predictor of partial (over-
all) duration and is rated as a highly effective calming method by parents. These data sug-
gest that parents may benefit from education about normal infant crying patterns and effec-
tive methods of infant comforting, including breastfeeding. However, mothers of infants
diagnosed with colic are at risk for shortened duration of full breastfeeding. Although the
reasons for this are unclear, it may be helpful to specifically address the subject of colic and
infant feeding and encourage mothers to fully breastfeed for the recommended 6 months.

INTRODUCTION

BREASTFEEDING IS WIDELY acknowledged as
optimal infant nutrition. Significant efforts

are ongoing to encourage women to begin
breastfeeding and to do so exclusively for 6
months and thereafter for a minimum of 1 to 2
years.1–5 Yet many mothers quit breastfeeding
within the first few weeks and introduce for-
mula or other foods in early infancy, thus de-
priving them and their infants of many bene-
fits associated with longer-term breastfeeding.3
A number of factors affect breastfeeding dura-
tion, including maternal age and education, so-
cial support, return to work or school, previ-
ous formula feeding experience, parity, and
personal goals for infant feeding.6 In addition
to these factors, a number of studies have
shown that a mother’s lack of confidence in her
ability to breastfeed can result in early termi-
nation.7,8

It is unknown whether colic affects how long
a mother breastfeeds her infant. However, in-
fant colic is a significant source of stress for
parents and is associated with decreased ma-
ternal self-efficacy and postpartum depres-
sion.9 Colic, defined as persistent crying that
lasts more than 3 hours per day and affects 8%
to 40% of children, has been reported to occur
equally in breastfed and formula fed in-
fants.9–18 Given its effect on maternal stress and
self-efficacy, and anecdotal evidence that moth-
ers may interpret the associated crying as in-
adequate milk supply, the authors posited that
a diagnosis of colic might result in shortened
breastfeeding duration.7

However, empiric data demonstrate that
breastfeeding, in addition to its nutritive value,
is an effective method of calming distressed in-
fants.19,20 Barr et al. found that the frequency
of breastfeeding and maternal response latency
independently affected crying or fretting be-

havior in 2-month-old infants.21 Moreover,
nursing stimulates the release of oxytocin and
prolactin that, in addition to their role in milk
production, produce profound feelings of love
and relaxation in the mother.22–25 Thus, breast-
feeding an infant for comfort could help extend
breastfeeding duration and provide an effec-
tive method of infant calming.

METHODS

During the conduct of a randomized clinical
trial on pacifier use and breastfeeding, a cohort
of 700 healthy term breastfed infants and their
mothers were followed from birth to 12
months. Detailed infant feeding, demographic,
family composition, maternal work, and infant
and maternal health information was gathered.
In a planned secondary study, the authors
prospectively gathered additional information
on infant crying, colic, and methods used by
parents to comfort their infant to evaluate the
independent effects of these factors on breast-
feeding duration.

Data from a cohort of 700 breastfeeding
mother–baby dyads who participated in a ran-
domized clinical trial of the effect of pacifiers on
breastfeeding duration were analyzed.26 Prena-
tal contacts were made with approximately 3700
expectant women, preregistered for obstetric ad-
mission to Rochester General Hospital, a 526-bed
community hospital affiliated with the Univer-
sity of Rochester School of Medicine and Den-
tistry. Women who intended to breastfeed their
infants for at least 4 weeks, with uncomplicated,
singleton pregnancies, were eligible. Additional
postnatal eligibility requirements included the
delivery of a healthy infant weighing �2200 g,
of 36 to 42 weeks gestation, with Apgar scores
�7 at 1 minute and �8 at 5 minutes, and with a
normal newborn hospital course.
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Before delivery, 807 mothers were identified
as potentially eligible. Of this group, 107 dyads
were not enrolled because the infant required
admission to the neonatal intensive care unit
(n � 70), or the mother decided not to breast-
feed (n � 6) or declined further participation
after delivery (n � 31). Mothers dropped from
the study were more likely to be primiparous
(p � 0.004) and smokers (p � 0.03), but they did
not differ in terms of race, age, education, or
number of prenatal visits from the 700 moth-
ers who were enrolled.

The original trial involved randomization to
two interventions, cup or bottle for supple-
mental feedings given in the hospital and early
(2 to 5 days) versus late (�4 weeks) pacifier in-
troduction. Before discharge a research nurse
conducted one-on-one educational sessions
with participating parents on a variety of meth-
ods to comfort infants, including the use of
swaddling, rocking, holding, breastfeeding for
comfort, infant swings, and infant massage. In-
struction specifically excluded the use of bot-
tle-feeding or pacifier use. A detailed report of
the methods and findings of this study is avail-
able.26

Data were obtained from a variety of sources.
Prenatal and perinatal health data and some
demographic data were obtained from mater-
nal and infant hospital chart reviews and in-
fant birth certificates. Maternal interviews were
conducted by research nurses during the peri-
partum hospital stay and at 2, 5, 10, 16, 24, 38,
and 52 weeks postpartum. With the exception
of the hospital interview, interviews were con-
ducted by telephone using standardized ques-
tionnaires with categoric or quantitative re-
sponses. Detailed infant feeding information
was gathered about breastfeeding duration and
the timing of introduction of other liquid and
solid foods. Demographic, employment, and
household composition information was ob-
tained. Parents also were asked to rate the ef-
fectiveness (not, a little, a lot; or not used) of a
variety of usual infant comforting practices, the
frequency and number of hours of infant cry-
ing (at ages 2, 5, 10, 16, and 24 weeks), and
whether the infant’s physician or nurse practi-
tioner had diagnosed colic in the baby since the
previous contact (question asked at weeks 5, 10,
16, and 24). On enrollment and completion of

the 24- and 52-week interviews, participants
were compensated for their participation. In-
formed consent was required of all partici-
pants. This study was approved by the institu-
tional review board of the University of
Rochester and Rochester General Hospital.

ANALYSIS

For the purposes of this study the authors
chose to quantify breastfeeding dose using cat-
egories of exclusive, full, and partial breast-
feeding.27 Exclusive breastfeeding signifies the
time from birth for which the infant received
breast milk without the addition of any other
foods or liquids. Full breastfeeding duration
encompasses exclusive duration extending fur-
ther to the time for which breast milk was the
infant’s predominant source of nutrition, in-
cluding the occasional but less than daily use
of another source of nutrition; once nutritional
sources other than breast milk were added on
a daily basis, full breastfeeding duration ended.
Partial or overall breastfeeding indicated the
time from birth for which the infant was breast-
fed at any level and overlaps both exclusive
and full breastfeeding.

Data were analyzed using SAS. Analyses of
breastfeeding duration were conducted using
the Kaplan-Meier method (SAS, PROC
LIFETEST) and the Cox proportional hazards
model (SAS, PROC PHREG).28 Complete in-
formation on breastfeeding duration was ob-
tained for 686 (98%) of the 700 participants; the
remaining observations (n � 14) were included
in analyses as censored values. For each of the
three breastfeeding cessation variables (exclu-
sive, full, and partial breastfeeding duration),
a stepwise process was used to select predictor
variables from the following list: maternal race
(white versus non-white), previous live births,
baby’s sex, receives federal assistance, plans to
return to work or school, mom smokes, any
smoker in the household, previously breastfed
an infant, baby’s father lives with mother, Ce-
sarean section delivery, birth weight, gesta-
tional age, maternal age, maternal education,
and personal breastfeeding goal. Predictors
with p values �0.10 were retained in the base-
line model. A timed variable indicative of paci-
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fier introduction was included in all baseline
models. Students’ t-tests and chi-square tests
were used to compare baseline characteristics
of the full cohort (n � 700) to mother–baby cou-
plets who continued to breastfeed after 2 weeks
of infant age (n � 617).

Colic analyses

Data from all 700 mother baby couplets were
included in this analysis. To examine the effect
of physician diagnosis of colic on breastfeeding
duration, a timed variable for colic diagnosis
was forced into the baseline models for exclu-
sive, full, and partial breastfeeding.

Comforting analysis

Nursing to comfort an infant may be more
likely to occur when breastfeeding is estab-
lished. To assure that all infants included in this
analysis had successfully established breast-
feeding, data from couplets that terminated
breastfeeding in the first 2 weeks postpartum
were excluded a priori. Data from 617
mother–baby couplets that breastfed for 2
weeks or more are presented. Baseline models
were additionally adjusted for the mother’s as-
sessment of how well breastfeeding was going
(Likert scale 1 to 10) and the use of bottle-feed-
ing to comfort the infant; these data points were
reported at each contact and entered in the Cox
model as timed variables. Finally, a timed vari-

able reporting the use of breastfeeding to com-
fort (use, yes or no at weeks 2, 5, 10, 16, 24) was
forced into the model to assess any indepen-
dent effect of this practice on breastfeeding du-
ration.

RESULTS

Demographic and baseline characteristics of
participating mothers and infants included in
both sets of analyses can be found in Table 1.
The majority of mothers were well educated,
white, married, and intended to return to work
or school postpartum. Thirty-nine percent
(39%) of mothers were primiparous and more
than half had breastfed before. The majority of
fathers supported the mother’s choice to breast-
feed.

Median breastfeeding duration (n � 700)
was 25 days of exclusive (95% CI 21 to 28 days),
49 days of full (95% CI 42 to 56 days) and 150
days of partial breastfeeding (95% CI 135 to 165
days). Eighty-five percent (85%) of infants were
breastfed at some level at 1 month, 42% at 6
months, and 17% at 12 months. Women who
continued breastfeeding after 2 weeks were
somewhat more likely to be white and married,
have breastfed another child, have partners
who support breastfeeding, and have plans for
longer durations of breastfeeding than those
who did not continue (p � 0.05).
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TABLE 1. GROUP CHARACTERISTICS

Dyads breastfed
Entire cohort for �2 weeks

Characteristic (n � 700) (n � 617)

White 87% 89%
Primiparous 39% 37%
Maternal age (y) 29.0 (SD 5.3) 29.4 (SD 5.1)
Maternal education (y) 14.3 (SD 2.1) 14.5 (SD 2.1)
Father lives with mother 91% 91%
Married 81% 83%
Mother smokes 5% 4%
Planned return to work/school 70% 69%
Federal assistance 14% 13%
Previously breastfed 54% 57%
Infant birth weight (g) 3550 (SD 462) 3651 (SD 457)
Infant gestational age (wk) 39.7 (SD 0.9) 39.7 (SD 0.9)
Delivery by Cesarean section 16% 16%
Father supports breastfeeding 53% 55%
Weeks planning to breastfeed 27.7 (SD 16.8) 28.9 (SD 16.7)



Colic analyses

Overall, 109 women (15%) reported that their
infant cried too much at one or more contacts
between 5 weeks and 6 months (Fig. 1). Of
those women, 14% reported that the infant
cried at least 3 hours per day and 99% reported
excessive crying 3 or more days per week. Us-
ing modified Wessel criteria, only 2% (14/700)
of infants qualified for a diagnosis of colic;9,11

however, a diagnosis of colic was made by a
physician or nurse practitioner in a total of

44/700 or 6.3% of infants. Of the 44 infants di-
agnosed with colic, 41% were diagnosed by 5
weeks, 43% between 5 and 10 weeks, 7% be-
tween 10 and 16 weeks, and 9% between 16 and
24 weeks of age.

Mothers whose infants were diagnosed with
colic reported a number of different recom-
mendations or treatments made by their in-
fant’s medical care provider (Table 2). The most
commonly recommended treatments were in-
creased burping and anti-gas medications. For-
mula changes were less commonly recom-
mended. About one-half of breastfeeding
mothers received recommendations to make
changes to their diet, most commonly by elim-
inating cow milk protein.29,30 When asked
about other methods of comforting, there were
some differences in what parents reported was
helpful. At 10 weeks, mothers of infants with-
out colic were significantly more likely to re-
port that breastfeeding was highly effective
(77%) as compared with mothers whose infants
were diagnosed with colic [(59%) p � 0.031].
Breastfeeding frequency did not differ between
these groups [6.35 breastfeedings/day (colic
group) versus 6.37 breastfeedings/day (no
colic).] More mothers of infants with colic re-
ported that walking was highly effective (85%)
compared with those whose infants did not de-
velop colic [(72%) p � 0.071].

Using Cox proportional hazard analyses to
evaluate the effect of a diagnosis of colic on ex-
clusive, full, and partial breastfeeding dura-
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TABLE 2. TREATMENTS RECOMMENDED BY MEDICAL CARE PROVIDERS FOR INFANTS DIAGNOSED WITH COLIC (N TOTAL � 44)

Total numbers
given Proportion

recommendation helped 5 Weeks 10 Weeks 16 Weeks 24 Weeks
Recommendation N (%) N (%) (n � 18) (n � 19) (n � 3) (n � 4)

Mother avoids 14/27 (52%) 6/14 (43%) 5/11 (45%) 6/12 (50%) 2/2 (100%) 1/2 (50%)
cow milk products*

Mother avoids certain 11/27 (41%) 4/11 (36%) 4/11 (36%) 5/12 (42%) 1/2 (50%) 1/2 (50%)
fruits or vegetables*

Mother avoids spicy 10/27 (37%) 5/10 (50%) 4/11 (36%) 5/12 (42%) 1/2 (50%) 0/2 (0%)
foods*

Mother avoids caffeine* 9/27 (33%) 3/9 (33%) 3/11 (27%) 4/12 (33%) 2/2 (100%) 0/2 (0%)
Anti-gas medication 33/44 (75%) 23/33 (70%) 14/18 (78%) 14/19 (74%) 3/3 (100%) 2/4 (50%)
Increased burping 27/44 (61%) 21/27 (78%) 11/18 (61%) 12/19 (63%) 3/3 (100%) 1/4 (25%)
Change in formula 20/44 (45%) 12/20 (60%) 9/18 (50%) 8/19 (42%) 1/3 (33%) 2/4 (50%)
Pacifier 17/44 (39%) 12/17 (71%) 5/18 (28%) 10/19 (53%) 1/3 (33%) 1/4 (25%)
Other medication 7/44 (16%) 6/7 (86%) 3/18 (17%) 3/19 (16%) 1/3 (33%) 0/4 (0%)

*Among mothers still breastfeeding at time of contact.

Proportion given recommendation by age at diagnosis

FIG. 1. Percent of mothers who report their infant “cries
too much” by week of age.



tion, the authors found a significant negative
effect on full (HR 2.43; 95% CI 1.42 to 4.18; p �
0.0012) but not on exclusive (HR 1.84; 95% CI
0.78 to 4.34; p � 0.16) or partial breastfeeding
(HR 1.35; 95% CI 0.88 to 2.06; p � 0.17). With
regard to full breastfeeding duration, other sig-
nificant predictors of duration included
mother’s planned weeks of breastfeeding,
plans to return to work or school, smoking,
white race, years of education, and infant paci-
fier use (Table 3).

Comforting analyses

The authors evaluated parental ratings of the
effectiveness of a variety of methods of infant
comforting over contacts at 2, 5, 10, and 16
weeks (Table 4). The methods rated most ef-
fective by this cohort of parents required the
parent to actively maintain physical contact
with the infant. More than 80% of parents re-
ported that holding and breastfeeding “helped
a lot” to comfort their infant. Walking and rock-
ing also were rated highly effective by the ma-
jority of parents. Although the effectiveness of
walking, holding, breastfeeding, and rocking
remained high throughout infancy, the effec-
tiveness of some methods varied significantly
as infants aged. For example, the effectiveness
of infant swings increased up until 10 weeks
and declined thereafter (data not shown).

Among mothers who used breastfeeding to

comfort their babies, daily frequency was sig-
nificantly higher in mothers who reported it
“helped a lot” compared with those who stated
that they had not used the method or rated it
as little help (Fig. 2).

Cox proportional hazard analyses to evalu-
ate the effect of breastfeeding to comfort on ex-
clusive, full, and partial breastfeeding duration
demonstrated a significant protective effect on
partial (HR 0.60; 95% CI 0.40 to 0.91; p � 0.02)
but not exclusive (HR 0.91; 95% CI 0.45 to 1.85;
p � 0.05) or full (HR 0.96; 95% CI 0.55 to 1.67;
p � 0.05) breastfeeding. With regard to partial
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TABLE 3. COX PROPORTIONAL HAZARD MODEL, DIAGNOSIS OF INFANT COLIC AND THE EFFECT ON DURATION

Effect of colic
diagnosis on
breastfeeding duration Hazard ratio 95% CI p-Value

Exclusive 1.84 0.78–4.34 0.16
Full 2.43 1.42–4.18 0.0012
Partial (i.e., any) 1.35 0.88–2.06 0.17

Model for full breastfeeding

Factor Hazard ratio 95% CI p-Value

Colic diagnosis 2.43 1.42–4.18 0.0012
White race 0.58 0.46–0.74 �0.0001
Pacifier 1.58 1.23–2.04 0.0004
Mother’s goal for 0.97 0.97–0.98 �0.0001

breastfeeding (wk)
Plans to work/school 1.36 1.15–1.62 0.0004
Mother smokes 2.12 1.48–3.03 �0.0001
Mother’s education (y) 0.93 0.89–0.96 �0.0001

TABLE 4. PARENTAL COMFORTING METHODS (n � 617)

Method Not tried No/little help Helped a lot

Holding 1% 12% 87%
Breastfeeding* 3% 15% 82%
Walking 2% 31% 67%
Rocking 3% 34% 63%
Swing 23% 43% 35%
Sounds 13% 55% 32%
Car ride 29% 38% 33%
Pacifier 15% 59% 26%
Bottle 45% 38% 17%
Swaddling** 26% 59% 15%
Massage 24% 60% 16%
Infant carrier (e.g., 62% 25% 12%

Snugli™)
Hammock 91% 8% 1%

Responses are averaged over weeks 2, 5, 10, and 16.
*Among those still breastfeeding.
**Asked at 2, 5, and 10 weeks only.



breastfeeding duration, other significant pre-
dictors included mother’s planned weeks of
breastfeeding, plans to return to work or
school, maternal smoking, years of education,
and bottle use (Table 5).

COMMENT

To the authors’ knowledge, this is the first
study to document an inverse association be-
tween physician-diagnosed infant colic and
breastfeeding duration. These data also pro-

vide some possible insight into this observa-
tion. The authors observed significant differ-
ences in parental reports of the effectiveness of
breastfeeding as a comforting method among
infants with and without a diagnosis of colic.
However, it was not possible to document a dif-
ference in breastfeeding frequency between
these groups, and thus a biologic mechanism
to explain the results was not identified. It is
plausible, however, that breastfeeding was less
pleasant for mothers of infants with colic, and
that this ultimately resulted in shortened
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TABLE 5. COX PROPORTIONAL HAZARD MODEL, BREASTFEEDING FOR COMFORT AND THE EFFECT ON DURATION

Effect of
breastfeeding for comfort
on breastfeeding
duration Hazard ratio 95% CI p-Value

Exclusive 0.91 0.45–1.85 NS
Full 0.96 0.55–1.67 NS
Partial (i.e., any) 0.60 0.40–0.91 0.02

Model for partial breastfeeding

Factor Hazard ratio 95% CI p-Value

Breastfeeding for 0.60 0.40–0.91 0.02
comfort

Bottle for comfort 2.23 1.78–2.78 �0.0001
Pacifier 1.02 0.63–1.64 0.94
Mother’s rating of 0.84 0.79–0.88 �0.0001

breastfeeding
Mother’s goal for 0.96 0.96–0.97 �0.0001

breastfeeding (wk)
Plans for work/school 1.38 1.12–1.69 0.002
Mother smokes 1.91 1.20–3.06 0.007
Other smokers at home 1.12 0.86–1.45 0.40
Mother’s education (y) 0.94 0.90–0.99 0.01

FIG. 2. Frequency of daily breastfeeding by effectiveness of nursing to comfort (differences at all weeks; p � 0.05).



breastfeeding by altering maternal plans, con-
fidence, or commitment in regard to breast-
feeding.

The reason that full breastfeeding was im-
pacted, whereas exclusive and partial were not
is unclear but could have resulted from an in-
sufficient number of cases of colic in this co-
hort. There was trending toward shortened ex-
clusive and partial breastfeeding and a larger
sample size might have allowed the documen-
tation of effects.

Similarly, this is the first study to suggest
that breastfeeding to comfort an infant is an in-
dependent predictor of longer partial breast-
feeding duration. In this study, breastfeeding
to comfort was associated with increased fre-
quency of breastfeeding at every contact. Barr
et al., in a study of crying behavior in early in-
fancy, found that both maternal response la-
tency and nursing interval independently pre-
dicted crying or fretting behavior in
2-month-old infants.21 The authors speculate
that more frequent breastfeeding is the biologic
mechanism behind the finding of longer par-
tial breastfeeding duration. Alternatively,
mothers may simply continue to breastfeed as
an effective way to comfort their child.

In recent years a number of studies have doc-
umented the effectiveness of skin-to-skin con-
tact and breastfeeding on reducing infant
distress during painful procedures.19,20 The
present findings that the most effective meth-
ods of infant comforting were those that re-
quired active physical contact of the parent and
infant are consistent with these studies.21 Par-
ents may benefit from instruction that empha-
sizes the simple principle that distressed in-
fants may respond best to physical contact. This
study also suggests that pediatricians can si-
multaneously offer breastfeeding mothers an
effective method of infant comforting and en-
courage longer breastfeeding duration by rec-
ommending frequent breastfeeding as a spe-
cific response to infant crying.

Results from this study may not be general-
izable to other populations. Families were well
educated, primarily white, and socially advan-
taged; those that were undecided or wished to
institute a pacifier were committed to at least
4 weeks of breastfeeding and agreed to partic-
ipate in a clinical trial.

There are other limitations to these analyses.
The study design was a prospective observa-
tional study rather than the stronger design of
a randomized clinical trial. Although a study
of breastfeeding as an infant comforting prac-
tice and duration could lend itself to a ran-
domized trial of parental anticipatory guidance
around infant comforting, the relatively low in-
cidence of colic makes such a trial impractical.
However, data from this study were prospec-
tively collected with an a priori plan to exam-
ine the study questions. These data also allow
for adjustment for a number of potential con-
founding factors related to breastfeeding dura-
tion, such as mothers’ personal goals and rat-
ings of the breastfeeding process at multiple
contacts.

The incidence of physician-diagnosed in-
fant colic reported in this study is less than
that documented in other studies. Primary
care for this cohort was provided by more
than 100 different pediatricians and family
physicians and all infants had access to care.
Thus, individual physician diagnostic pat-
terns and access to care should not have af-
fected the rates of colic reported in this study.
Maternal report rather than outpatient chart
review was used to identify infants with a di-
agnosis of colic. This is an obvious limitation
that may have led to a degree of inaccuracy or
under-reporting. Interestingly, the authors
found that by maternal report only 2% of in-
fants in this cohort met modified Wessel cri-
teria for the diagnosis of colic.11 The authors
asked mothers to recall the usual amounts of
crying at each contact; the authors did not use
a crying diary. This may have affected the ac-
curacy of the data with regard to amounts of
crying. Contacts also occurred more fre-
quently near birth and spaced out over the
early months of infancy. These factors may
have led to less accurate crying information
than that available to the infant’s physician.
Alternatively, it is possible that in some in-
stances normal infant crying was misdiag-
nosed as colic, especially in the face of parents
who were distressed and anxious about an in-
fant’s behavior. Additionally, as mentioned,
the sample size may have been insufficient 
to detect effects on exclusive and partial
duration.
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With regard to the breastfeeding to comfort
analysis, the possibility of reverse causality is
of concern. The obvious concern is that moth-
ers for whom breastfeeding is going well are
likely to breastfeed more frequently and for
longer periods of time. The authors addressed
this concern by adjusting for a variety of pre-
dictors, including maternal perceptions of
breastfeeding success at each contact, personal
breastfeeding goals, bottle introduction, paci-
fier use, and other relevant demographic and
social predictors of breastfeeding duration. Ad-
ditionally, the authors analyzed data from
mother–baby dyads that had already success-
fully breastfed for longer than 2 weeks to ex-
clude those that experienced problems with
breastfeeding initiation. Despite efforts to ad-
just for relevant factors, the possibility of un-
measured confounding influences remains.

CONCLUSION

The authors found that the behavior of a nor-
mal healthy infant and parents’ actions in re-
sponse to that behavior can affect breastfeed-
ing duration. Breastfeeding to comfort was
found to be associated with more frequent
breastfeeding, was an effective method of in-
fant comforting, and a predictor of longer par-
tial breastfeeding. In contrast, excessive infant
crying as defined by a physician diagnosis of
colic independently shortened full breastfeed-
ing, possibly because infants with colic were
less likely to be comforted by breastfeeding. Al-
though this did not lead mothers of colicky in-
fants to breastfeed less frequently, it may have
made breastfeeding less pleasant and ulti-
mately resulted in shorter duration.

These findings indicate that parents need
help to understand, interpret, and respond ap-
propriately to infant crying behavior, be it in
the usual or heightened range associated with
colic. Parents benefit from a discussion of nor-
mal infant crying patterns and counseling
about effective methods of comforting, includ-
ing breastfeeding. Parents also benefit from in-
formation about the age-dependent effective-
ness of different calming methods, recognizing
that the most effective calming practices (e.g.,
holding, breastfeeding, walking, rocking) in-

volve a parent actively holding the infant in
close physical contact. Finally, to preserve the
benefits of full breastfeeding for infants with
colic, it may be helpful for physicians to pro-
vide specific education about the lack of a link
between feeding type and colic symptoms and
encourage full breastfeeding for the recom-
mended 6 months with continued breastfeed-
ing through at least the first year of life.

ACKNOWLEDGMENT

Funding support was provided by the Bureau
of Maternal and Child Health MCJ 360752-01.

REFERENCES

1. American College of Obstetricians and Gynecologists,
Committees on Health Care for Underserved Women
and Obstetric Practice. Breastfeeding: Maternal and
infant aspects. In: Queenan JT, ed. ACOG Educational
Bulletin. Washington, DC, The American College of
Obstetricians and Gynecologists 2000:1–15.

2. The American Academy of Family Physicians. Fam-
ily physicians supporting breastfeeding: Breastfeed-
ing position paper 2002. In: The American Academy
of Family Physicians, ed. Compendium of AAFP Posi-
tions on Selected Health Issues. Kansas City, MO, The
American Academy of Family Physicians, 2002.

3. US Department of Health and Human Services, Pub-
lic Health Service. Healthy People 2010: National Health
Promotion and Disease Prevention Objectives. Washing-
ton, DC, Public Health Service, 1999.

4. World Health Organization, United Nations Chil-
dren’s Fund. Protecting, promoting and supporting
breastfeeding: The special role of maternity services
(a joint WHO/UNICEF statement). Int J Gynecol Ob-
stet 1990;31:171–183.

5. Gartner LM, Morton J, Lawrence RA, et al. Breast-
feeding and the use of human milk. Pediatrics 2005;
115:496–506.

6. Ryan AS, Wenjun Z, Acosta A. Breastfeeding contin-
ues to increase into the new millennium. Pediatrics
2002;110:1103–1109.

7. Dewey KG. Maternal and fetal stress are associated
with impaired lactogenesis in humans. J Nutr 2001;
131:3012S–3015S.

8. Hofmeyr GJ, Nikodem VC, Wolman WL, et al. Com-
panionship to modify the clinical birth environment:
Effects on progress and perceptions of labour, and
breastfeeding. Br J Obstet Gynaecol 1991;98:756–764.

9. Lehtonen L, Gormally S, Barr RG. ‘Clinical pies’ for
etiology and outcome in infants presenting with early
increased crying. Clin Dev Med 2002;152:67–95.

HOWARD ET AL.154



10. Clifford TJ, Campbell MK, Speechley KN, et al. Infant
colic: empirical evidence of the absence of an associ-
ation with source of early infant nutrition. Arch Pedi-
atr Adolesc Med 2002;156:1123–1128.

11. Wessel MA, Cobb JC, Jackson EB, et al. Paroxysmal
fussing in infancy, sometimes called colic. Pediatrics
1954;14:421–435.

12. Lehtonen L, Korvenranta H. Infantile colic. Seasonal
incidence and crying profiles. Arch Pediatr Adolesc Med
1995;149:533–536.

13. Illingworth RS. Three-months’ colic. Arch Dis Child
1954;29:165–174.

14. Geertsma MA, Hyams JS. Colic—a pain syndrome of
infancy? Pediatr Clin North Am 1989;36:905–919.

15. Hide DW, Guyer BM. Prevalence of infant colic. Arch
Dis Child 1982;57:559–560.

16. Lothe L, Ivarsson SA, Ekman R, et al. Motilin and in-
fantile colic. A prospective study. Acta Paediatr Scand
1990;79:410–416.

17. Rubin SP, Prendergast M. Infantile colic: incidence
and treatment in a Norfolk community. Child Care
Health Dev 1984;10:219–226.

18. Stahlberg MR. Infantile colic: Occurrence and risk fac-
tors. Eur J Pediatr 1984;143:108–111.

19. Gray L, Miller LW, Philipp BL, et al. Breastfeeding is
analgesic in healthy newborns. Pediatrics 2002;109:
590–593.

20. Gray L, Watt L, Blass EM. Skin-to-skin contact is anal-
gesic in healthy newborns. Pediatrics 2000;105:e14.

21. Barr RG, Elias MF. Nursing interval and maternal re-
sponsivity: Effect on early infant crying. Pediatrics
1988;81:529–536.

22. Uvnas-Moberg K, Widstrom AM, Marchini G, et al.
Release of GI hormones in mother and infant by sen-
sory stimulation. [review] Acta Paediatr Scand 1987;
76:851–860.

23. Uvnas-Moberg K. Physiological and endocrine effects
of social contact. Ann NY Acad Sci 1997;807:146–163.

24. Uvnas-Moberg K, Eriksson M. Breastfeeding: physi-
ological, endocrine and behavioural adaptations
caused by oxytocin and local neurogenic activity in
the nipple and mammary gland. Acta Paediatr 1996;
85:525–530.

25. Widstrom AM, Wahlberg V, Matthiesen AS, et al.
Short-term effects of early suckling and touch of the
nipple on maternal behaviour. Early Hum De 1990;21:
153–163.

26. Howard CR, Howard FM, Lanphear B, et al. Ran-
domized clinical trial of pacifier use and bottle-feed-
ing or cup feeding and their effect on breastfeeding.
Pediatrics 2003;111:511–518.

27. Labbok M, Krasovec K. Toward consistency in
breastfeeding definitions. Studies Fam Plan 1990;21:
¡226–230.

28. Cox DR. Regression models and life-tables. J Roy Stat
Soc 1972;B:187–220.

29. Walker WA, Durie PR, Hamilton JR, et al., eds. Pedi-
atric Gastrointestinal Disease: Pathophysiology, Diagnosis
and Management. St Louis, MO, Mosby, 1996:241–250.

30. Hill DJ, Hudson IL, Sheffield LJ, et al. A low allergen
diet is a significant intervention in infantile colic: Re-
sults of a community-based study. J Allergy Clin Im-
munol 1995;96:886–892.

Address reprint requests to:
Cynthia R. Howard, M.D., M.P.H.

Department of Pediatrics
University of Rochester School of Medicine 

and Dentistry
Rochester General Hospital

1425 Portland Avenue, Suite 300
Rochester, NY 14621

E-mail: cindy.howard@viahealth.org

BREASTFEEDING DURATION AND INFANT CRYING 155


