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Abstract
The association of maternal smoking and
type of feeding with colic was assessed in
3345 children aged 1–6 months (96%
response). The prevalence of colic was
twofold higher among infants of smoking
mothers, but less among breastfed in-
fants. Maternal smoking as a potential
risk factor for infantile crying needs
further study.
(Arch Dis Child 2000;83:302–303)
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Infantile colic is a syndrome characterised by
excessive, usually paroxysmal, crying in young,
otherwise healthy, infants.1 The crying typically
starts in the first weeks of life and ends at the
age of about 6 months. Its aetiology remains
unclear. It may have gastrointestinal and
psychosocial causes, or it may simply be an
extreme form of normal crying.1 Three studies
have presented somewhat conflicting results on
a potentially aetiological role of parental
smoking.2–4 Matheson and Rivrud showed that
breastfed infants of smoking mothers have
colic more frequently.2 They explain this
association by nicotine in maternal milk.5 Sec-
ondly, Said et al found an association with
parental smoking independent from the type of
feeding.3 Finally, Haggart and Giblin reported
no association between colic and parental
smoking.4 These conflicting results might be
explained by small study sizes and the use of
ambiguous definitions of colic. Our study
examines the association of maternal smoking

and type of feeding with the occurrence of colic
in a large study, using a clear cut definition of
colic.

Methods
Child health doctors and nurses interviewed
the parents of a national sample of 3345
infants, stratified by age (table 1), on infant
crying behaviour, maternal smoking, type of
feeding, and background characteristics, in
1997 and 1998 (96% response). Following
Wessel,6 colic was defined as crying for more
than three hours a day on more than three days
of the preceding week. We assessed the associ-
ation of maternal smoking and type of feeding
with colic, using logistic regression.

Results
Colic occurred in 4.7% of all infants and was,
with statistical significance, more frequent in
younger infants and infants of smoking moth-
ers (table 1). After adjustment for infant age,
smoking was only associated with a higher
prevalence of colic among completely formula
fed children. Obstetric history and demo-
graphic and socioeconomic background did
not explain these findings. Analyses that used
another outcome, crying for more than three
hours on only one day during the preceding
week, yielded similar results (data not shown).

Analyses restricted to infants aged 1 month,
the group with the highest overall prevalence of
colic, yielded somewhat larger diVerences
between groups. Odds ratios (OR) (95% confi-
dence intervals, CI) for smoking less than 15
cigarettes per day and for 15 and over, were
2.01 (1.18 to 3.42) and 2.85 (1.41 to 5.74),
respectively, compared to infants of non-

Table 1 Prevalence of colic (%) and odds ratios (OR) for colic regarding age of the infant, maternal smoking behaviour,
and type of feeding

Categories No.* % Unadjusted OR p value Adjusted OR† p value‡

Age of infant§ 0.000
1 month 1115 9.0 1.00 —
3 months 1085 3.7 0.39 (0.27 to 0.57)
6 months 1120 1.3 0.14 (0.08 to 0.24)

Maternal smoking 0.046 0.015
Never 2588 4.3 1.00 1.00
<15 cigarettes/day 513 5.7 1.34 (0.88 to 2.04) 1.50 (0.97 to 2.29)
15–50 cigarettes/day 182 8.2 2.00 (1.14 to 3.51) 2.21 (1.24 to 3.92)

Type of feeding 0.212 0.053
Only formula 2080 4.6 1.00 1.00
Mixed breast and formula 365 3.3 0.71 (0.39 to 1.31) 0.57 (0.31 to 1.06)
Only breast 871 5.5 1.22 (0.85 to 1.74) 0.69 (0.48 to 1.01)

Type of feeding by maternal smoking 0.146 0.023
Never smokes 2588 4.3 1.00 1.00
Smokes, only formula fed 559 6.1 1.45 (0.97 to 2.15) 1.81 (1.21 to 2.72)
Smokes, (partially) breastfed 164 6.1 1.45 (0.74 to 2.82) 1.18 (0.60 to 2.32)

*Numbers do not always add up to 3345 due to missing values.
†Odds ratio adjusted for age of the infant.
‡p value for inclusion of the characteristic in the logistic model, after adjustment for age of the infant.
§Age categories concerned the following intervals: 1 month = 3–5 weeks; 3 months = 11–15 weeks; 6 months = 22–30 weeks.
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smoking mothers. However, compared with
infants of non-smoking mothers, infants of
smoking mothers that were breastfed had a less
increased risk than completely formula fed
infants: ORs are 1.61 (0.77 to 3.36) and 2.52
(1.50 to 4.25), respectively.

Conclusion
Our study shows that maternal smoking and
colic are associated but that breastfeeding
weakens this association rather than reinforcing
it.

It is unlikely that selective non-response has
aVected our findings because of the very high
response rate. Some parents may not report
their smoking, however, because of the warn-
ings against it. This would give an underesti-
mation of the strength of the association. How-
ever, another Dutch study that used mailed
questionnaires yielded a similar prevalence of
maternal smoking in infancy.7

Whether the association that we found can
be explained by maternal smoking causing
colic, needs additional study. Infantile crying
may also have caused more maternal smoking,
instead of the reverse. Furthermore, mothers
who smoke during the infancy of their
oVspring may also have smoked during preg-
nancy, which also harms infant health,5 and
might cause colic. Finally, smoking mothers
may be more sensitive for crying, thus only
reporting more crying, or may be less respon-
sive so that their baby cries for longer.

Our findings regarding maternal smoking
and breastfeeding confirm those of Said and
coworkers,3 in a much larger sample. In

contrast, Matheson and Rivrud only found an
association with crying among breastfed in-
fants, but their study concerned a mailed ques-
tionnaire survey four months postpartum
(78% response) and they defined colic less
stringently.2 Finally, Haggart and Giblin re-
ported an overall lack of association, but a rea-
nalysis of their data yields an OR (95% CI) for
the association of parental smoking with colic
of 1.66 (0.69 to 4.03),4 which fits with our
findings.

If maternal smoking really causes colic, this
may result in simple, though diYcult to
implement,5 7 advice to prevent colic: stop
smoking. However, further research is needed
to assess whether this association is indeed
causal.
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