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1  | INTRODUC TION

Infant behaviours such as excessive crying, fussing and sleeping 
problems are found in approximately 20% of all children and are the 
most common complaints for which parents seek professional help. 
Infants referred for persistent crying problems and associated sleep-
ing or feeding problems, so-called ‘infant regulation problems’, are 
at increased risk for developing more severe problems later in child-
hood including ADHD, conduct problems, negative emotionality and 
academic difficulties.1

A varied amount of crying daily is considered normal in typically 
developing infants, with the duration increasing from birth and peak-
ing at approximately 6 weeks.2 Infantile colic has been the subject of 
many investigations, and since 1954, it has been defined as ‘crying 
for at least three hours per day, for at least three days per week, for 
a period of three weeks or longer in otherwise healthy infants’; typ-
ically known as Wessel ‘rule of threes’. Recently, the Wessel criteria 
have been further refined in the Rome classification of functional 
gastrointestinal disorders (Rome IV), with the replacement of the 
three weeks duration criterion with a 7-day duration criterion.3
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Abstract
Aim: The aim of this review was to evaluate the evidence for interventions for infan-
tile colic.
Methods: This was a systematic review based on a literature search in December 
2017 for articles published during 2007–2017 about preventive and treatment inter-
ventions for infantile colic in infants. The review included original randomised con-
trolled trials (RCTs) and meta-analyses with at least 20 infants in each study group 
that were assessed according to GRADE criteria.
Results: The review found moderately strong evidence that administration of 
Lactobacillus reuteri DSM 17938 shortened the crying duration, with positive evi-
dence from three out of four national contexts. There were four RCTs of acupunc-
ture, all with no or minimal effect on crying duration. All studies reviewed with a 
follow-up until or beyond three months of age show a quite steep decline over time 
in crying duration in both treatment and control groups.
Conclusion: Lactobacillus reuteri DSM 17938 is a promising treatment for infantile 
colic with moderately strong evidence in this review, but studies in more populations 
are needed. Acupuncture is not an effective treatment for infantile colic. Systematic 
support strategies to parents with infantile colic are important knowledge gaps.
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Infantile colic is a common disorder in the first months of life, affect-
ing somewhere between 4% and 28% of infants worldwide, depending 
on geography and definitions used.2 Persistent infant colic can con-
tribute to parental fatigue and distress and may result in strained pa-
rental relationships and poor parental engagement with their infant.3

It has been assumed that the causes of excessive crying/infant 
colic are multifactorial, with maternal, paternal, infant and environ-
mental factors being implicated.4 Maternal considerations include 
stress and postnatal depression, whereas infant factors may include 
the individual infant’s temperament, developmental milestones 
achieved, the infant’s sensory processing capacity and underlying 
organic causes. Organic causes are thought to include food protein 
allergy and/or food intolerances.2

The aim of this review was to evaluate the evidence for methods 
for prevention and treatment of excessive crying in infancy and to 
identify important knowledge gaps that need to be filled in future 
research.

2  | METHODS

We searched MEDLINE, Web of Science and PsycINFO in December 
2017 for articles published during 2007–2017 about preventive and 
treatment interventions for sleep problems and crying/colic in in-
fants. See Appendix S1 for search syntax. A total of 2070 unique 
records were found and screened through abstracts. When the 
retrieved articles indicated that the overlap in the literature of 
treatment of sleep disorders and infantile colic was minimal, it was 
decided to separate the review into two. The following criteria were 
used in the review of studies of infantile colic:

1.	 The article should describe an original randomised control trial 
(RCT) study. Quasi-randomised studies were also included.

2.	 Colic/ crying in infants below six months of age should be the 
target of the intervention.

3.	 Infant and parental outcomes were accepted.
4.	 Intervention and control groups should consist of at least 20 

infants.
5.	 Systematic reviews were included only if the studies included ful-

filled the above search criteria.

The search flow is described in Figure 1.
All articles were screened by two researchers with the GRADE 

framework5 operationalised into a Swedish checklist by the Swedish 
Agency for Health Technology Assessment and Assessment of 
Social Services ( https://www.sbu.se/globa​lasse​ts/ebm/metod​bok/
mall_rando​miser​ade_studi​er.pdf)

3  | RESULTS

There were 476 articles of original studies that were screened in full 
text. Ten articles that described original intervention studies and two 

that described meta-analyses fulfilled the study criteria described 
above and were judged to be of moderate or high quality according 
to the GRADE criteria. These studies included interventions based 
on principles of education of parents, probiotics, food manipulation 
of the mother, pain relief and acupuncture. Table 1 provides a sum-
mary of the studies included in the results.

3.1 | Education

In an intervention delivered by well-baby clinics in Melbourne, 
Australia, Hiscock et al6 mailed a 27-page booklet and 23-min DVD 
to randomised families. Control families received the routine sup-
port and information provided by the well-baby clinic. The booklet 
contained information about normal infant sleep cycles, crying pat-
terns, strategies to promote independent settling and self-care for 
parents. Intervention families were also offered an individual tel-
ephone consultation at infant age 6–8 weeks (ie peak infant crying 
time) and a 1.5-h parent group session at approximately infant age 
12 weeks. The intervention did not have any effect on crying dura-
tion in the infants, but mothers in the intervention group had lower 
levels of clinical cases of depression according to the Edinburgh 
Parental Depression scale, with adjusted odds ratios (ORs) of 0.57 at 
the six-month follow-up.

3.2 | Probiotics

The developing gastrointestinal microbiota has been suggested to 
be involved in the causation of excessive crying in children in the age 
2 week to 3 months, the typical period when excessive crying peaks 
and fades. This period is also the period when the previously sterile 
gut is colonised with bacteria, and it has been hypothesised that this 
process initially could cause uncomfort/pain in some infants.7

This hypothesis has been tested in a number of randomised 
controlled trials with different types of bacteria. The bacteria 
most consistently found to be linked with decreased crying time is 
Lactobacillus reuteri DSM 17938. In two population-based studies 

Key notes

•	 One in five infants fulfil the criteria of infantile colic at 
the age of six weeks.

•	 There is moderately strong evidence that administration 
of the probiotic Lactobacillus reuteri DSM 17938 can 
shorten crying duration in infants with colic, while the 
available evidence does not support acupuncture for 
colic.

•	 There is a need for evidence-based parent support strat-
egies for infantile colic. Such strategies should also in-
clude the second parent.

://www.sbu.se/globalassets/ebm/metodbok/mall_randomiserade_studier.pdf
://www.sbu.se/globalassets/ebm/metodbok/mall_randomiserade_studier.pdf
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in Italy,8,9 this probiotic was evaluated as a preventive intervention 
for excessive crying in double-blind RCTs. Both studies favoured 
the intervention group, but one9 used indirect measures of exces-
sive crying and thus should be interpreted cautiously. In a Finnish 
study, Kukkonen et al10 investigated the effects of a mix of probi-
otic bacteria, not including Lactobacillus reuteri DSM 17938, on the 
development of allergic disorders, and also recorded the incidence 
of infantile colic. Very similar rates were found in control and inter-
vention groups.

Harb et al11 performed a meta-analysis of six double-blind 
RCTs of the Lactobacillus reuteri DSM 17938 as treatment for 
infantile colic in infants with breastfeeding in populations from 
three European countries and Australia. Effects were estimated 
data at 21 days of treatment, because this was the common data 
collection point for these studies. Overall, Lactobacillus reuteri 
DSM 17938 reduced crying time in the infants studied (pooled 
MD _55.9 min/day, 95% CI _64.4 to _47.3, P < .001). It should be 
noted, however, that the largest study, a study from Australia 

by Sung et al12, did not find any effect of the probiotic. In the 
GRADE terminology, the evidence was categorised as moderately 
strong rather than strong, because of this heterogeneity between 
populations.

Kianifar et al13, in Iran, examined the effects of a mixture of 
6 species of microbiota, not including Lactobacillus reuteri DSM 
17938, plus fructo-oligosaccharide on infants with infantile colic in a 
double-blind RCT, with a significant treatment effect on crying dura-
tion on the seventh day of the intervention.

3.3 | Diet

In a French double-blind RCT of formula-fed infants, Dupont et al14 
investigated the effects on crying duration in infants with infantile 
colic of an experimental formula enriched with probiotics (other than 
Lactobacillus reuteri DSM 17938) and reduced in protein and starch. 
No effect on crying duration was demonstrated.

F I G U R E  1   Search flow
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3.4 | Pain relief

In a Cochrane review by Biagoli et al15, a number of pain relief 
medications and herbal agents, that had been studied in RCTs and 
quasi-RCTs of infants with infant colic, were analysed. Three studies 
examined simethicone and found no effect compared with a control 
group. No conclusive evidence for treatment effects was found for 
herbal agents, sucrose nor cimetropium bromide. Biagoli et al15 also 
reports one RCT of moderate quality of Dicyclomine. In this study, 
more of the infants given dicyclomine responded with less crying 
than those given placebo. Major adverse effects of the drug, however, 
were reported, with longer sleep 4%, wide-eyed state 4% and drowsi-
ness 13%.

3.5 | Acupuncture

Four Scandinavian studies investigated acupuncture as treatment 
for infantile colic (according to the Wessel criteria); three RCTs and 
one quasi-RCT. Three Swedish studies used light needling at the 
hand’s first dorsal interossal muscle. Two of these studies were 
made in private acupuncture clinics16,17, while Landgren et al18 
investigated acupuncture as an intervention in well-baby clinics in 
Malmö, with nurses delivering the acupuncture. The decrease in 
crying duration over time was similar in control and study groups 
in all of these three intervention studies. The intention in all these 
three studies was to blind whether the infant had received acu-
puncture or not, but in the one study that investigated the quality 
of the blinding, it was found that many parents in the acupuncture 
group had understood that their infant was in the treatment group. 
In a Norwegian study, Skeije et al19 applied acupuncture below the 
patella in the office of GPs in a blinded RCT. The blinding was found 
to be successful, but no positive treatment effect was identified.

4  | DISCUSSION

In this study, we have reviewed original studies and meta-analyses 
published during 2007–2017 of prevention and treatment interven-
tions for infantile colic. We found several different strategies for in-
terventions with an infant-centred focus; probiotics, acupuncture, 
pain relief and herbal medicines. A few studies had a parent-focused 
approach based on dietary manipulation of breastfeeding mothers 
or education of parents.

The review showed moderately strong evidence that the admin-
istration of Lactobacillus reuteri DSM 17938 can shorten the crying 
duration in infants with infantile colic. RCTs conducted in three dif-
ferent countries in south and east Europe have shown significant re-
ductions in crying time in infants with infantile colic. This conclusion 
is further supported by a also supported by two recent meta-anal-
yses by Sung et al20 and Gutiérrez-Castrellón et al21. There is less 
evidence for a positive effect in formula-fed infants, as concluded 
in the meta-analysis by Sung et al20, and no evidence of an effect 

in infants with colic in Australia. It has been suggested that the ef-
fect of Lactobacillus reuteri DSM 17938 is dependent on the infant 
gut microbiota and that differences between the effect on crying 
duration in breastfed and formula-fed infants are explained by dif-
ferences in microbiota7,22. It is possible that infant gut microbiota 
also differs between national populations and that results of effects 
of Lactobacillus reuteri DSM 17938 from one population therefore 
may not be transferrable to other national contexts.23 This could 
potentially explain the lack of effect of Lactobacillus reuteri DSM 
17938 on infants with colic in Australia. Lactobacillus reuteri DSM 
17938 has also been investigated as a preventive measure on the 
population level, but here solid evidence is lacking, as concluded in a 
recent Cochrane review by Ong et al.24 More preventive studies are 
needed in sufficiently large study population to enable detection of 
the low-grade effects that can be expected in such trials.

With regard to pain relief, simeticone has been investigated 
in several RCTs, but without any clinically relevant treatment ef-
fects.15 There is some, albeit limited, evidence for dicyclomine as 
a pain relief for colicky infants, but the reported adverse effects 
were so severe that the drug was retrieved from the market in the 
early 1990s.25

Building on experimental evidence from a Swedish study on the 
association of maternal intake of cow milk to crying in colicky in-
fants,26 breastfeeding mothers with colicky infants are often given 
the advice to eliminate cow milk from their diet.27 Unfortunately, 
there was no RCT in this review that tested this hypothesis. It should 
be remembered, however, that cow milk allergy is a fairly common 
organic cause of infant colic that should always be considered in the 
medical examination of a colicky infant.3

Acupuncture as treatment for infant colic had been investigated 
in four controlled studies in Scandinavia, where three were RCTs 
and at least one was successfully blinded. The effects were minimal 
at the most. Further presentation of data from these studies also 
shows considerable pain associated with the treatment sessions.28 
Acupuncture can thus not be recommended as a treatment for infant 
colic.

4.1 | Limitations

This study used a limited time window from 2007 to 2017, thus 
not taking into account studies published before or after that date. 
Publication bias should always be considered in evaluation of treat-
ment studies and particularly when economic incentives are in-
volved. Lactobacillus reuteri DSM 17938 is a commercial product, 
and the possibility of such bias thus cannot be excluded for this 
treatment.

5  | FUTURE STUDIES

The lack of evidence for interventions for infantile colic in formula-
fed infants makes such studies a high priority in this field. As has 
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been mentioned above, there is also a need for further studies of 
this probiotic as a preventive intervention for colic. Manipulation 
of maternal diets are often suggested as interventions for colic in 
breastfed infants in clinical practice, but evidence for this from more 
than single RCT is lacking.21

All studies reviewed with a follow-up until or beyond three 
months showed a quite steep decline over time in crying duration in 
both treatment and control groups. A review by Wolke et al29 found 
a mean population prevalence of around 20% for infantile colic 
during the first 6 weeks of life, 11% at 8–9 weeks of age and less than 
one per cent at 10–12 weeks of age. The primary challenge is thus 
not to cure infants with excessive crying during their first months, 
but to alleviate stress during these months to prevent secondary ef-
fects in the family. There was only one study in this review6 that 
explored this line of thought in a study with an educational strategy 
with positive effects on maternal depression. A recent Cochrane re-
view by Gordon et al in 201930 on parent training programmes for 
infantile colic, with broader inclusion criteria than this review, simi-
larly found limited evidence for positive effects. Further studies are 
needed to develop and evaluate such strategies of support, with the 
inclusion also of the second parent.
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