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ABSTRACT

Background

Infantile colic has an effect on both infants and their parents, who become exhausted and concerned as they attempt to comfort their child.
Common approaches have focused upon physical treatments to reduce symptoms, with inconclusive evidence as to their effectiveness.
An alternative approach seeks to provide training, support and psychological interventions for parents. This approach is known as parent
training programmes. Programmes can include soothing techniques, advice on feeding or normalisation material in any form. The teach-
ing format can vary including face-to-face courses, online learning, printed materials, home visits and remote support and counselling.
Here, we aim to collate the evidence on the effectiveness of these interventions and examine their effectiveness at reducing infantile colic
symptoms and parental anxiety levels, and their safety.

Objectives

1. To evaluate the effectiveness and safety of parent training programmes for managing colic in infants under four months of age.
2. To identify the educational content and attributes of such published programmes.

Search methods

In June 2019 we searched CENTRAL, MEDLINE, Embase, 13 other databases and two trials registers. We also handsearched conference
abstracts, inspected the references of included studies and contacted leaders in the field for more trials.

Selection criteria

Randomised controlled trials (RCTs) and quasi-RCTs investigating the effectiveness of any form of parental training programmes, alone or
in combination, versus another intervention(s) or control, on infantile colic.

Data collection and analysis

Two authors independently selected studies for inclusion, extracted data, and assessed the risk of bias within the included studies. We
used Review Manager 5 to analyse the data. We assessed the certainty of the evidence using GRADE methodology.

Main results

Our search found 6064 records from which we selected 20 for full-text review. From these, we identified seven studies with 1187 partici-
pants that met our inclusion criteria. All of the studies included infants under the age of four months suffering from infantile colic. Four
studies were conducted in the USA, one in Canada, one in the Netherlands and onein Iran. Four studies stated their funding sources, which
included national research institutes, foundations and nutritional companies. Five studies assessed parent training versus a control group
that received reassurance or routine care; and of these, one study was three-armed and also examined the effectiveness of using a spe-
cialised baby seat. One study examined parent training programmes against a milk-exclusion diet and one study assessed a parent training

Parent training programmes for managing infantile colic (Review) 1
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:morris@betterprescribing.com
mailto:mgordon@uclan.ac.uk
https://doi.org/10.1002%2F14651858.CD012459.pub2

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

programme versus the same parent training programme plus swaddling. The duration of the interventions varied, with the shortest being
six days and the longest being three months.

Generally, most studies had low participant numbers and were at high risk of bias, prone to selection bias, performance bias, and the
placebo effect.

We could not complete the planned qualitative analysis (objective 2) due to lack of data in study reports and no further information being
supplied by authors on request. Instead, we completed a descriptive content analysis with the limited information available. The parent
training interventions were found to focus on one or a combination of the following: soothing techniques for crying infants (six studies);
general care advice, including sleep (four studies); feeding advice (two studies); stress reduction and empathic programme for parents
(two studies); and positive play interaction advice (one study). One study taught 'kangaroo care', a specific form of skin-to-skin cuddling.
The control groups consisted of reassurance (two studies), advice to rock the infant in the crib (one study), or no intervention (two studies).

Parent training versus control

We conducted a meta-analysis using data from three studies (157 infants) that assessed the primary outcome of 'crying time at completion
of study period'. Parent training was more effective than control: mean difference (MD) -113.58 m/d, 95% confidence interval (Cl) -144.19
m/d to -82.96 m/d; low-certainty evidence (downgraded due to imprecision and some concerns with risk of bias).

Parent training versus specialised baby seat
One study (38 participants) found no difference in mean crying time at completion between the parent training group and the specialised
baby seat group, but did not report specific figures.

Parent training versus a milk-exclusion/soy milk formula
One study (20 participants) comparing parent training with a milk-exclusion/soy milk formula found crying time at completion of the study
to be 2.03 hours versus 1.08 hours, respectively.

Parent training versus parent training plus swaddling
One study (398 participants) comparing parental training with the same intervention plus training on how to swaddle an infant did not
report separate data for each group.

No adverse effects were reported, but these were not explicitly reported in any study.

Authors' conclusions

Thereis limited evidence on the effectiveness and safety of parent training programmes for managing infantile colic. Despite a single meta-
analysis showing that parent training may reduce crying times for infants, compared to control, the certainty of the evidence was low.
Evidence for other comparisons was sparse. We were unable to identify comprehensively the educational content and attributes of the
included programmes due to a lack of information in study reports. Further RCTs are needed: they should define interventions clearly to
ensure replicability, address all appropriate outcome measures, and minimise risk of bias in order to assess definitively the role of parent
training programmes in managing infantile colic.

PLAIN LANGUAGE SUMMARY

Parent training programmes for managing infantile (baby) colic

What is infantile colic?

Infantile colic is a condition where a seemingly healthy infant up to the age of four months has periods of inconsolable and unexplained
crying. These periods of crying tend to last more than three or more hours per day, and occur three days per week for at least three weeks.
This can cause parents to become exhausted and concerned whilst attempting to comfort their child.

What are parent training programmes?
Parent training programmes involve providing training, support and psychological interventions to parents, to help reduce their infant’s
symptoms and parents' anxiety levels.

What did the researchers investigate?
This Cochrane Review aimed to assess the effectiveness and safety of parent training programmes for managing infantile colic, and to
identify the educational content and attributes of such programmes.

Included studies

This review found seven relevant, small, randomised controlled trials (a type of experimentin which participants are randomly allocated to
two or more groups), with 1187 participants. All studies included infants younger than four months of age. The duration of the interventions
varied, with the shortest being six days and the longest being three months. Four studies were conducted in the USA, one in Canada, one
in the Netherlands and one in Iran. Four studies stated their funding sources, which included national research institutes, foundations
and nutritional companies.

Parent training programmes for managing infantile colic (Review) 2
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Five of the studies compared a parent training programme with a control (reassurance, no intervention or rocking the baby in their crib).
One of these studies also compared training programmes to a third group who received a specialised baby seat. One study compared
a parent training programme against a milk-exclusion diet. The last study compared a parent training programme to the same parent
training programme plus swaddling. Details of the content of training was limited, but most interventions commonly focused on one or a
combination of the following: soothing techniques for cryinginfants (six studies); general care advice including sleep (four studies); feeding
advice (two studies); stress reduction and empathic counselling for parents (two studies); and positive play interaction advice (one study).

Results

We found evidence to suggest that parent training programmes may reduce infants' crying time compared to control. However, the evi-
dence for this comes from just three small studies (157 infants) that suffered from a range of weaknesses. We therefore considered the
overall certainty of these findings to be low. We found evidence from one small study (20 infants) that crying time at completion was short-
er for infants on a milk-exclusion/soy milk formula than for parent training. For the comparisons ‘Parent training versus specialised baby
seat’ and ‘Parent training plus swaddling’ we found no useable data on which to draw conclusions.

None of the included studies explicitly reported the occurrence of adverse effects of parent training.

Authors conclusions

Although our analyses suggest that crying times may be reduced amongst infants whose parents attend parent training programmes, the
certainty of the evidence is low. Further, better-designed randomised controlled trials are needed to answer questions on the effectiveness
and safety of parent training programmes for managing infantile colic.

Parent training programmes for managing infantile colic (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Parent training versus control for managing infantile colic

Parent training versus control for managing infantile colic

Patient or population: infants with colic
Setting: outpatients

Intervention: parent training
Comparison: control

Outcomes Anticipated absolute effects” (95% Cl) Relative ef- Ne of partici- Certainty of Comments
fect pants the evidence
Risk with control Risk with parent (95% ClI) (studies) (GRADE)
training
Change in duration of crying (not report- - - - - - Not reported
ed)
Crying time at completion The mean crying time in the The mean crying 157 DO -
) ] control groups ranged from time in the inter- (3 RCTs) Lowa;b
Measured in: minutes/day 176.4 to 372 minutes perday  vention groups

was, on average,
113.58 minutes
per day lower
(144.19 lower to
82.96 lower)

Follow-up: 6 days to 3 months

Adverse effects (not reported) - - - - Not reported

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; N2: Number; RCT: randomised controlled trial

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

adDowngraded 1 level due to risk of bias: concerns with unclear allocation concealment in 2 of 3 of studies.
bDowngraded 1 level due to low participants numbers leading to imprecision.

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

BACKGROUND

Description of the condition

Infantile colic can be defined as periods of inconsolable, unex-
plained and incessant crying in a seemingly healthy infant that,
quite understandably, leads to exhausted, frustrated and con-
cerned parents seeking to comfort their child (Landgren 2010a).

The prevalence of excessive crying varies according to the defini-
tion used, although it usually peaks during the second month of life
with a prevalence of 1.5% to 11.9% (Reijneveld 2001). Traditionally,
the definition of the condition was based on the ‘rule of three’: un-
explained episodes of paroxysmal crying for more than three hours
per day, for three days per week, for at least three weeks (Wessel
1954). More recently a new definition has been proposed. It refers
to a clinical condition of fussing and crying for at least one week
in an otherwise healthy infant (Hyman 2006). Rome Il includes in-
fantile colic, with diagnostic criteria including all of the following
in infants from birth to four months of age: paroxysms of irritabil-
ity, fussing or crying that starts and stops without obvious cause;
episodes lasting three or more hours per day and occurring at least
three days per week for at least three weeks; and no failure to thrive
(Mostafa 2008). Colic is a symptom rather than a condition or diag-
nosis in and of itself.

Between 10% and 30% of all infants are estimated to experience
colic (Clifford 2002; Rosen 2007). Paroxysms of inconsolable cry-
ing are often accompanied by flushing of the face, meteorism (ex-
cessive gas in the intestinal tract with distention of the abdomen),
drawing up of the legs, and flatulence (Savino 2010). Symptoms
have historically typically started in the second week of life in both
breast-fed and formula-fed infants and resolved by three months
of age (Lucas 1998). Generally speaking, these symptoms are not
indicative of disease and thus hospital admission for these infants
is generally unnecessary, even detrimental, and should not be en-
couraged (Savino 2007). However, about 5% of colicky crying in-
fants do have a serious, underlying medical problem (Freedman
2009; Savino 2005; Savino 2007), and there is evidence that older
children presenting with migraine are more likely to have been ba-
bies who have suffered colic (Romanello 2013). Therefore, all col-
icky infants should undergo a complete medical assessment in or-
der to exclude underlying medical conditions that require investi-
gation and treatment (Savino 2010).

The aetiopathogenesis of infantile colic as a symptom remains un-
defined and is most likely multifactorial. Despite the common na-
ture of the condition, and the large amount of research investigat-
ing this area, there have been no breakthroughs in terms of the real
mechanisms underlying infant colic.

It has been suggested that a number of behavioural factors (psy-
chological and social) and biological components (food hypersen-
sitivity, allergy, gut microflora, bloating from trapped gas and dys-
motility) can contribute to its manifestation (Gupta 2007). These in-
clude the following.

First, lactose intolerance — due to a relative lactase deficiency —
has been identified as a possible causative factor in infant colic.
Carbohydrate malabsorption leads to the colonic fermentation of
sugars and an increase in the levels of hydrogen gas (Infante 2011).
The rapid production of hydrogen in the lower bowel distends the
colon, sometimes causing pain, whereas the osmotic pressures

generated by lactose and lactic acid in the colon cause an influx of
water, leading to further distension of the bowel. Although studies
evaluating the degree of hydrogen in the breath of colicky infants
have produced inconsistent results, increases in breath hydrogen
levels have been reported (Hyams 1989; Miller 1990; Moore 1998).

Second, the immunological model, which focuses on possible al-
lergens, has been suggested as a cause of colic. A key allergen is
cows' milk proteins in breast milk or infant formula. Intact proteins
from the mother's diet can sometimes cross over into the breast
milk and provoke an allergic response and symptoms of colicin her
infants. Consequently, a low-allergen maternal diet, or hypoaller-
genic infant formula (lacovou 2012), has been proposed as a form
of treatment (Hill 2005; Schach 2002). The possibility that infantile
colic could be related to allergens was first described by Shannon
1921. Since then a number of studies have evaluated the possible
association between colic and food hypersensitivity (Heine 2013;
Heine 2014; Hill 1995; lacono 1991; Lothe 1982; Merras-Salmio 2013;
Saps 2011).

The evidence shows that about 25% of infants with moderate or se-
vere symptoms have cows' milk protein-dependent colic (Axelsson
1986; Hill 2000; Lindberg 1999), which improves after some days of
a hypoallergenic diet (Campbell 1989; Dupont 2010; Estep 2000; la-
cono 1991; lacono 2005; Jakobsson 1983; Jakobsson 2000; Lothe
1989; Savino 2001). For these infants, infantile colic could be the
first manifestation of atopic disease and for this reason dietetic
treatment should be the first therapeutic approach (Gupta 2007,
Hall 2012; Savino 2010). Indeed dietary changes, such as eliminat-
ing cows' milk proteins, are particularly indicated in cases of sus-
pected intolerance to cows' milk proteins (e.g. in infants with a pos-
itive family history, eczema or onset after the first month of life,
and colic associated with other gastrointestinal symptoms such as
vomiting or diarrhoea) (Hill 1995; Hill 2005; Jakobsson 1983; Lu-
cassen 2000; Savino 2014a). However, UpToDate 2016 grades the
introduction of hydrolysate formula for formula-fed infants or hy-
poallergenic diet for mothers of breast-fed infants asa "2C": "avery
weak recommendation; other alternatives may be equally reason-
able"; "benefits and risks may be finely balanced, or the benefits
and risks may be uncertain" and "the evidence comes from ob-
servational studies, unsystematic clinical experience, or from ran-
domised, controlled trials with serious flaws". A Cochrane Review
found no evidence to support the use of any dietary intervention in
practice (Gordon 2018).

Third, there is growing evidence that the intestinal microbiota in
colicky infants differ from those in non-colicky controls, since high-
er levels of anaerobic bacteria such as coliform and Escherichia coli,
microaerophilic bacteria such as Helicobacter pylori (Ali 2012), and
a lower concentration of Lactobacilli have been reported in infants
with colic (Savino 2010). Human milk naturally contains these pre-
biotics; they are defined as indigestible oligosaccharides that could
selectively enhance the proliferation of certain probiotic bacteriain
the colon, especially Bifidobacterium species (Thomas 2010). Some
studies have failed to find a protective effect of breast feeding on
the development of colic in breast-fed infants (Clifford 2002); it
is unclear, however, if these studies compared exclusively breast-
fed-from-birth infants with exclusively artificially-fed-from-birth in-
fants, and so it is still not known whether any breastfeeding has
some protective effect or whether any artificial feeding compro-
mises the infant gut microbiome in some way. Evidence suggests
that oligosaccharide prebiotics (a mixture of galacto-oligosaccha-
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rides and fructo-oligosaccharides) to encourage growth of the pos-
itive bacteria in the gut may be effective treatments for allergy and
food intolerance in general (Arslanoglu 2012), and for crying in for-
mula-fed infants with colic in particular (Savino 2006). Microbiota
diversity is significantly lower in colicky infants and seems to de-
crease after birth rather than being that way from birth (De Weerth
2013). Evidenceis building around the effectiveness of supplement-
ing theinfant's diet with probiotics to prevent colic and other symp-
toms (Oozeer 2013).

These three pathophysiological models indicate implicit treatment
modalities; however, various therapeutic interventions have been
used for infant colic that take a symptom-reduction, focused ap-
proach. These include pain relief (Savino 2002; Savino 2012); pro-
biotic supplementation (Indiro 2014); complementary and alterna-
tive medicines and nutritional supplements such as fennel extract
(Harb 2015) and camomile (Perry 2011); sucrose and glucose solu-
tions (Markestad 1997); and physical treatments such as manipu-
lation (Dobson 2012; Olafdottir 2001), and massage and reflexolo-
gy (Huhtala 2000; Perry 2011). Although systematic reviews have
failed to provide evidence of its efficacy in reducing colicky symp-
toms by reducing trapped gas in the liquid of the stomach, sime-
thicone is still often used (Metcalf 1994). Various other physical
treatments have been studied to reduce symptoms, including car-
rying (Barr 1991), which may affect the baby in psychological or
social ways, or to address mechanical aspects such as crib vibra-
tion (Huhtala 2000) and acupuncture (Landgren 2010a; Landgren
2010b; Reinthal 2008; Skjeie 2013). Evidence of efficacy is not com-
prehensive (Garrison 2000).

Description of the intervention

An alternate approach that has been investigated is to focus on
training, support and psychologically-underpinned interventions
for parents of infants with colic.

There is recognition of the role of parental anxiety in the reported
incidence of colic, and evidence that parental reassurance is suc-
cessful in reducing reports of distress (Furlong 2012; Hiscock 2014;
Taubman 1984; Taubman 1988; Wolfe 1994; Zwi 2011).

Guidance and informal education are often delivered by healthcare
professionals to accompany any intervention for infantile colic so
that parents and carers may better understand the potential ae-
tiologies and pursue various management and treatment options
(see, for example, Cook 2012). Parental behavioural modifications
have often been suggested both for breast-fed and formula-fed in-
fants, including advice to carry the infant (Barr 1991), not to carry
the infant (McKenzie 1991), and to try to understand the infant's
needs (Taubman 1984).

Whilst there have been some attempts to synthesise evidence-in-
formed pathways for infantile colic that do include some parental
resources, for example NICE (National Institute for Health and Care
Excellence) Clinical Knowledge Summaries and UpToDate Patient
Information Tips/health professional information. it is well docu-
mented that the evidence base is poor and inconclusive. Indeed,
NICE CKS 2014 states that their recommendations are forced to be
pragmatic. There is currently no national or international consen-
sus on best practice for such interventions, unlike pharmacological
interventions, where the intervention itself may be understood and
the issue is the effectiveness of such interventions. In this case, it is
as important to clarify the make-up of the intervention itself.

How the intervention might work

Thereis a substantial infant population suffering from colic with no
clearly identifiable cause, who are known to have a natural history
that will lead to symptom reduction by six months of age (Parkin
1993; St James-Roberts 1991). Parents have little firm idea of what
will and what will not work (Oshikoya 2009), and so they try lots
of potential, non-medical, solutions with variable results, which is
extremely stressful for both baby and parents.

Many parent training programmes are focused on reassurance that
colic symptoms will reduce in time and explanation of some sooth-
ing strategies to reduce parental anxiety. This is believed to be im-
portant as parental anxiety can, in turn, reduce the effectiveness
of soothing strategies and increase the perceived impact of symp-
toms. Additionally, they seek to offer education on such soothing
strategies or on understanding baby's potential needs in a manner
that is consistent and in line with best practice to reduce conflict-
ing messages, and provide information that is not always readily
available to parents: baby often needs soothing or comfort rather
than more feed, different feed, medicating, etc., and parents should
be aware of the stress of a crying baby and seek to soothe them-
selves to avoid harming the child (Bryanton 2013; Chandran 2014;
Levy 2015; Reijneveld 2001; Schmitt 1987). This combination of re-
assurance as to the natural history of symptom resolution, a con-
sistent single set of messages regarding management advice, and
explanation that a less anxious parent can reduce colicin the infant
will have two actions. First, it will ensure the infant gets the most
appropriate soothing techniques in a consistent manner to reduce
their symptoms. Second, it will reduce anxiety in parents, enhanc-
ing their satisfaction, quality of life and potentially improving their
ability to deliver the soothing strategies.

Why it is important to do this review

There is no clarity as to the extent different approaches con-
tribute to the overall efficacy of symptom reduction strategies or to
parental anxiety levels.

Established studies and reports may now be outdated (e.g. Schmitt
1987; Taubman 1984), and more recently reported approaches are
based on different approaches (e.g. Hiscock 2014 is based on an
intervention described in Cook 2012; Keefe 2006). Some interven-
tions have been ineffective, such as the McRury 2010 study, which
is based on techniques found in a popular parenting book — The
Happiest Baby — by Karp 2003. Given the clinical and methodolog-
ical heterogeneity of studies on these interventions, the efficacy of
these interventions in reducing infant colic remains inconclusive at
present.

Itis also important to note that focus within the published body of
work often seeks to assess 'whether' such training is effective (e.g.
Hiscock 2014), and this can be considered of limited educational
research value (Norcini 2011). This is important as, in this context,
the intervention being considered is educational, and if this cannot
be defined it cannot be reliably and validly reproduced and dissem-
inated in a systematic fashion. Therefore, equally relevant ques-
tions are 'how' it achieves this outcome, 'why' the teaching is effec-
tive and 'for whom and when' such training can be effective. A re-
view and synthesis of the evidence must also address these items
and, from an educational stance, identify a relevant theory from
this evidence base (Haji 2013). This will support future profession-
als in understanding and delivering such an intervention in a reli-
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able and reproducible manner. Even if such data are not explicit
within primary studies, synthesis can highlight such outcomes, as
has been increasingly shown in the field of health education (Gor-
don 2011; Gordon 2013).

This review sets out to consider the effectiveness of parent training
programmes (when compared to other interventions), the safety of
such programmes, and to identify the content and attributes un-
derpinning such programmes.

OBJECTIVES

1. To evaluate the effectiveness and safety of parent training pro-
grammes for managing colicin infants under four months of age.

2. To identify the educational content and attributes of such pub-
lished programmes.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled trials (RCTs), quasi-RCTs, including clus-
ter-randomised trials.

Types of participants

Infants younger than four months of age who were already suffer-
ing from infantile colic, as defined by the study using, for exam-
ple, Rome lll criteria (Mostafa 2008) or the Wessel definition of col-
ic (Wessel 1954). We included both breast-fed and formula-fed in-
fants.

Types of interventions

Any form of parental training programmes, alone or in combina-
tion, versus another intervention(s), control or placebo.

Examples of programme content included:

1. normalisation material in any form;
2. soothing techniques; and
3. feeding management advice.

Teaching forms included:

face-to-face courses;

online and e-learning;

printed materials;

home visits and coaching; and
remote support and counselling.

o rwnN e

Types of outcome measures

For all proposed outcomes, we used the final outcomes and final
outcomes accounting for baseline at the end of the interventions,
and we recorded the timings of these outcomes since these could
guide the subgroup analyses (see Subgroup analysis and investiga-
tion of heterogeneity).

Primary outcomes

1. Changeinduration of crying (post-intervention versus baseline).
Data could have been continuous (e.g. hours per day), or di-

chotomous (e.g. reduction under a predefined threshold, as de-
termined by the study authors)

2. Cryingtime atcompletion of study period (endpoint). Data could
have been continuous (e.g. hours per day), or dichotomous (e.g.
reduction under a predefined threshold, as determined by the
trial authors)

3. Adverse effects, including choking, apparent life-threatening
events (dichotomous outcome)

Secondary outcomes

1. Number of responders in each group post-intervention: change
in frequency of crying episodes per 24 hours (post-intervention
versus baseline) (dichotomous outcome, as defined by the pri-
mary studies)

2. Parental or family quality of life, including measures of parental
stress, anxiety or depression, as proposed by the primary stud-
ies (and so no single scale could be possible) (continuous out-
come)

3. Infant sleep duration per 24 hours at seven, 14, and 21 days
(post-intervention versus baseline) (continuous outcome)

Search methods for identification of studies

We identified relevant trials by searching the sources described be-
low.

Electronic searches

We searched the sources listed below in September 2016, February
2018 and June 2019.

1. Cochrane Central Register of Controlled Trials (CENTRAL; 2019,
Issue 6) in the Cochrane Library, which includes the Cochrane
Developmental, Psychosocial and Learning Problems Spe-
cialised Register (searched 4 June 2019).

2. MEDLINE Ovid (1946 to May week 4 2019).

3. MEDLINE In-Process and Other Non-Indexed Citations Ovid
(searched 4 June 2019).

4, MEDLINE Epub Ahead of Print Ovid (searched 4 June 2019).

5. Embase Ovid (1974 to June week 3 2019).

6. CINAHL Plus EBSCOhost (Cumulative Index to Nursing and Allied
Health Literature; 1937 to 4 June 2019).

7. PsycINFO Ovid (1967 to May week 4 2019).

8. Science Citation Index - Expanded Web of Science (SCI; 1970 to
4 June 2019).

9. Social Sciences Citation Index Web of Science (SSCl; 1970 to 4
June 2019).

10.Conference Proceedings Citation Index - Science Web of Science
(CPCI-S; 1990 to 4 June 2019).

11.Conference Proceedings Citation Index - Social Science and Hu-
manities Web of Science (CPCI-SSH; 1990 to 4 June 2019).

12.LILACS (Latin American and Caribbean Health Science Informa-
tion database; lilacs.bvsalud.org/en; searched 5 June 2019).

13.Cochrane Database of Systematic Reviews (CDSR; 2018, Issue 2),
part of the Cochrane Library (searched 4 June 2019).

14.Database of Abstracts of Reviews of Effects (DARE; 2015, Issue 2),
part of the Cochrane Library (searched 2 September 2016).

15.Epistemonikos (limited to systematic
monikos.org; searched 5 June 2019).

reviews; episte-
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16.WorldCat (limited to theses; worldcat.org; searched 5 June
2019).

17.ClinicalTrials.gov (clinicaltrials.gov; searched 5 June 2019).

18.World Health Organization International Clinical Trials Reg-
istry Platform (WHO ICTRP; apps.who.int/trialsearch; searched
5June 2019).

The search strategies for each source are reported in Appendix 1.
We did not impose any date or language restrictions.

Searching other resources
Handsearching

To identify studies that have not yet been published in full, we
handsearched abstracts presented at relevant international meet-
ings, including the European Society for Paediatric Gastroenterol-
ogy, Hepatology and Nutrition (ESPGHAN) and the North American
Society for Pediatric Gastroenterology, Hepatology and Nutrition
(NASPGHAN), published from 2010 onwards. However, as there is
some evidence that data from abstracts can be inconsistent with
data in published articles (Pitkin 1999), we only included abstract
publications if sufficient data were presented to judge inclusion
and assess quality.

Reference searching

We inspected the references of included studies for more studies,
and for more papers relating to the included studies.

Personal contacts

We contacted leaders in the field to try to identify other published
and unpublished studies.

Data collection and analysis
Selection of studies

Two review authors (Morris Gordon (MG) and Shel Banks (SB)) in-
dependently screened titles, abstracts, and full-text reports for el-
igibility against the inclusion criteria (see Criteria for considering
studies for this review). Specifically, they:

1. merged search results using reference management software
and removed duplicate records of the same report;

examined titles and abstracts to remove irrelevant records;

retrieved the full texts of potentially relevant reports;

linked together multiple reports of the same study;

examined full-text reports for studies that met the eligibility cri-

teria;

6. corresponded with investigators, when appropriate, to clarify
study eligibility;

7. at all stages, noted reasons for inclusion and exclusion of re-

ports on a study flow spreadsheet, resolving any disagreements
through consensus;

8. made final decisions on study inclusions and resolved any dis-
crepancies through a process of consensus; and

9. proceeded to data collection.

ok

We recorded our selection process in a PRISMA diagram (Figure 1;
Moher 2009).
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Figure 1. Study flow diagram.

G007 recards identified
through database searching

57 additional recards identified
through trial registers

!

3530 records after
duplicates removed

¥

3530 records screened

1)

20 full-text reparts
assessed for eligibility

¥

7 studies (from 10
reports) included in
quantitative synthesis
(meta-analysis)

1 study included as
awaiting classification

Data extraction and management

We developed data extraction forms a priori, as per the recommen-
dations in the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2011b). We extracted the information described
below.

1.

Characteristics of participants: source of participants, inclusion
and exclusion criteria, total number at baseline, total number
at study completion, setting, definition of 'colic' applied, diag-
nostic criteria applied, type of feeding (breast feeding, formula
feeding), age at onset of colic, age at commencement of inter-

3510 records excluded an
the basis of title and abstract

9 full-text reparts excluded, with reasons:

2=notRCTs

1 = definition of calic did not match our
inclusion criteria

3 = babies did not have colic an recruitment
1 = shaken-baby patients only

2 = not parent training

vention, and evaluation of potential effect modifiers (e.g. age,
gender).

. Characteristics of intervention: content of training, pedagogi-

calmethods employed, context, resources and educator details,
any theoretical underpinning described.

. Interventions and controls: number of groups, intervention(s)

applied, frequency and duration of intervention, total number
of interventions, permitted co-interventions.

. Methods: study design, duration, sequence generation, alloca-

tion concealment, blinding of outcome assessors, evaluation of
success of blinding.

Parent training programmes for managing infantile colic (Review)
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5. Outcomes: list of outcomes assessed, definitions used, values
of means and standard deviations (SDs) at baseline and at time
points defined by the study protocol (or change from baseline
measures, if given).

6. Results: measures at end of protocol, follow-up data (including
means and SDs, standard errors, or confidence intervals (Cls) for
continuous data, and summary tables for dichotomous data),
withdrawals, and losses to follow-up.

7. Other: references to other relevant studies, points to follow up
with authors, comments from study authors, key conclusions
from the study (by the study authors), other comments from the
review authors.

Two review authors (MG and SB) extracted the data independent-
ly using the data extraction form. A third review author (Megan
Thomas (MT)) resolved any disagreements. We collated data in the

latest version of Review Manager 5 (RevMan 5) (Review Manager
2014).

Assessment of risk of bias in included studies

Two review authors (MG and SB) independently evaluated the risk
of bias within each included study using the criteria recommended
in the Cochrane Handbook for Systematic Reviews of Interventions
and set out in Appendix 2 (Higgins 2011a; Deeks 2011). For each in-
cluded study, both review authors independently assigned ratings
of high, low or unclearrisk of bias for each of the following domains:
sequence generation; allocation concealment; blinding of parents
and health professionals; blinding of outcome assessment; incom-
plete outcome data; selective outcome reporting; and other poten-
tial threats to validity. Both review authors then compared their
judgments, and discussed and resolved any inconsistencies in the
assessments. We completed a 'Risk of bias' table for each included
study and present a summary of the risk of bias (Figure 2).
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Measures of treatment effect
Dichotomous data

We present dichotomous data as risk ratios (RR), since the effects of
the RR are readily understood (Walter 2000). We report all dichoto-
mous data with their associated 95% Cl and probabilities of control
and intervention groups (where possible).

Continuous data

If all studies used the same measurement scale, we calculated
mean differences (MD) for change scores. Where studies used dif-
ferent scales, we calculated the SMD using Hedges' (adjusted) g. If
necessary, we calculated effect estimates from P values, t statistics,
analysis of variance (ANOVA) tables or other statistics, as recom-
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mended in the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Deeks 2011).

For this analysis we used, according to the need of the outcome be-
ing considered, either change scores or final values, without com-
bining them. We did not combine these two different indices in a
meta-analysis and only meta-analysed homogeneous data sets.

If both continuous and dichotomous data were available for an out-
come, we included only the continuous outcome in the primary
analysis. If some studies reported an outcome as a dichotomous
measure, and others used a continuous measure of the same con-
struct, we converted the results for the former from the dichoto-
mous measure to an SMD, provided that we could assume the un-
derlying continuous measure had approximately a normal or logis-
tic distribution (otherwise we carried out two separate analyses).

Unit of analysis issues
Cluster-randomised trials

For each included study, we determined whether the unit of analy-
sis was appropriate for the unit of randomisation and the design of
that study (that is, whether the number of observations matched
the number of 'units' that were randomised (Deeks 2011)). We did
not find cluster-randomised trials because this design is uncom-
mon in this field. See Table 1 for our strategy of analysis should we
find cluster-randomised trials in future updates of this review.

Studies with multiple arms

In the primary analysis, we combined results across all eligible in-
tervention arms (parent training programmes, i.e. courses or writ-
ten materials), and compared them with the combined results
across all eligible control arms, making single, pairwise compar-
isons. Where such a strategy prevented investigation of potential
sources of heterogeneity, we analysed each programme type sepa-
rately (against a common control group - placebo), but divided the
sample size for common comparator arms proportionately across
each comparison (Higgins 2011c). This simple approach allowed
the use of standard software (including Review Manager 2014), and
prevented the inappropriate double-counting of individuals.

Cross-over trials

We did not include cross-over trials in this review. See Table 1 for
our strategy of analysis should we include cross-over trials in future
updates of this review.

Qualitative analysis

In order to gain a clear understanding of the content of the parent
traininginterventions we planned to complete a qualitative assess-
ment of the interventions using the details provided in the reports
of theincluded RCTs. Such data were not available and so this could
not be done. Details of the planned methods are given in Table 1.
Instead, we provide a simple descriptive analysis of the content of
the interventions.

To clarify, as per the section on Types of outcome measures above
we did not include studies that were qualitative reports of parent
training. Rather, we extracted and synthesised qualitative data on
the intervention itself.

Dealing with missing data

Where data were missing, we contacted the corresponding authors
of included studies, requesting them to supply any unreported da-
ta. For all outcomes in all studies, we carried out analyses as far
as possible on an intention-to-treat basis; that is, we attempted to
include all participants randomised to each group in the analyses,
and we analysed all participants in the group to which they were
allocated, regardless of whether or not they received the allocat-
ed intervention. For missing statistics we estimated, for example,
missing SDs from other available data, such as standard errors, or
we imputed them using the methods suggested in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011c).
We made no assumptions about loss to follow-up for continuous
data, and we based analyses on those participants completing the
trial. If there was a discrepancy between the number randomised
and the number analysed in each intervention group, we calculated
and reported the percentage lost to follow-up in each group. Where
it was not possible to obtain missing data, we recorded this on the
data collection form, reported it in the ‘Risk of bias’ tables, and dis-
cussed the extent to which the missing data could alter the results
and hence the conclusions of the review. For included studies, we
noted levels of attrition.

Assessment of heterogeneity

We assessed clinical and methodological heterogeneity by com-
paring the distribution of important participant (e.g. age) and trial
characteristics (e.g. randomisation, concealment, blinding of out-
come assessment, losses to follow-up, intervention type, co-inter-
ventions) between studies. We assessed statistical heterogeneity
by examining the |? statistic (Deeks 2011), a quantity that describes
the proportion of variation in point estimates that is due to variabil-
ity across studies rather than sampling error. We interpreted the I?
statistic as suggested in Deeks 2011:

0% to 40%: might not be important;

30% to 60%: may represent moderate heterogeneity;
50% to 90%: may represent substantial heterogeneity; or
75% to 100%: suggests considerable heterogeneity.

Hw N

We employed a Chi? test of homogeneity, with a 10% level of sig-
nificance, to determine the strength of evidence that heterogeneity
was genuine. We also reported Tau?,

Once they had extracted data, the review team judged clinical and
methodological heterogeneity by discussion.

Assessment of reporting biases

In order to minimize publication bias, we attempted to obtain the
results of any unpublished studies in order to compare the results
extracted from published reports with the results obtained from
other sources (including correspondences).

In addition, for comparisons that included 10 or more studies we
planned to evaluate whether reporting biases were present by us-
ing funnel plots to investigate any relationship between effect esti-
mates and study size or precision, or both, as recommended in the
Cochrane Handbook for Systematic Reviews of Interventions (Sterne
2011).
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Data synthesis

Where interventions were similar in type of parental training pro-
gramme and type of outcome assessed, we grouped the studies
and synthesized their results in a meta-analysis. We presented re-
sults for each combination of parental training programme, and as-
sessed outcome and colic definition, with the exception of those
studies for which we observed no data. For instance, if two or more
studies assessed the effects of a parental training programme for
parents of otherwise healthy children with colic and both measured
the daily crying, we performed a meta-analysis of the results. Be-
cause we assumed that clinical heterogeneity was very likely to im-
pact on our results, given the wide breadth and types of interven-
tions included, we combined the studies using a random-effects
model regardless of evidence of statistical heterogeneity. We cal-
culated all overall effects using inverse variance methods. We car-
ried out statistical analysis using RevMan 5 (Review Manager 2014).
Where data were insufficient to allow meta-analysis or qualitative
analysis, we provided a narrative synthesis and descriptive summa-
ry of the study outcomes.

Subgroup analysis and investigation of heterogeneity

Large numbers of subgroup analyses may result in misleading con-
clusions (Oxman 1992; Yusuf 1991). We planned to carry out sub-
group analysis as per our published protocol (Thomas 2016), but
could not complete these due to a lack of data. See Table 1 for
planned analyses.

Sensitivity analysis

We conducted a sensitivity analysis to test the robustness of the re-
sults to the choice of model used, by comparing results from the
random-effects model with those from the fixed-effects model.

We were unable to conduct our other preplanned sensitivity analy-
ses due to a lack of data (Thomas 2016). See Table 1.

Presentation of main results

We assessed the overall certainty of the evidence using the GRADE
approach (Guyatt 2008). The GRADE approach appraises the cer-
tainty of a body of evidence based on the extent to which one can
be confident that an estimate of effect, or association, reflects the
item being assessed. RCTs start as high-quality evidence but may be
downgraded due to: risk of bias (methodological quality); indirect-
ness of evidence; unexplained heterogeneity; imprecision (sparse
data); and publication bias. Intention-to-treat data would be of bet-
ter quality than per protocol results. Two review authors (SB and
MG) independently assessed and agreed the overall certainty of the
evidence for each outcome after considering each of these factors,
and graded them as:

1. high certainty: further research is very unlikely to change confi-
dence in the estimate of effect;

2. moderate certainty: further research is likely to have an impor-
tant impact on confidence in the estimate of effect, and may
change the estimate;

3. low certainty: furtherresearchisvery likely to have an important
impact on confidence in the estimate of effect, and is likely to
change the estimate; or

4. very low certainty: any estimate of effect is very uncertain.

We planned to assess the certainty of the evidence for the following
outcomes.

1. Changeinduration of crying (post-intervention versus baseline).
2. Crying time at completion.

3. Adverse effects, including choking and apparent life-threaten-
ing events.

We present the results of our assessment of the primary outcomes
in Summary of findings for the main comparison for the main com-
parison, which we created using GRADEpro GDT software (GRADE-
pro GDT). The comparisons used are those outlined in the studies.
Our table includes information on the type of participants, the in-
terventions and comparisons used in each case, and the outcomes
and their measurements for each study, as well as the setting and
the length of follow-up. We include any rationale for downgrading
the certainty of the evidence in the footnotes of the table.

RESULTS

Description of studies
Results of the search

The literature searches, which we conducted in September 2016,
February 2018 and June 2019, identified a total of 6064 records. Af-
ter duplicates were removed, a total of 3530 records remained. Two
review authors independently screened the titles and abstracts of
theserecords and selected 20 for full-text review. Of these 20, we ex-
cluded nine (see Excluded studies) and included 10 reports of seven
studies (see Included studies). One study is awaiting classification.
See Figure 1.

Included studies

This review includes 10 reports of 7 studies with 1187 participants
(Dihigo 1998; Keefe 2006; Parkin 1993; Saeidi 2013; Salisbury 2012;
Taubman 1988; Van Sleuwen 2006). Below we summarise the key
characteristics of the studies. For further detail, please see the
Characteristics of included studies tables.

Study design

All seven studies included in this review were RCTs (Dihigo 1998;
Keefe 2006; Parkin 1993; Saeidi 2013; Salisbury 2012; Taubman
1988; Van Sleuwen 2006).

Location/setting

Four of the included studies were conducted in the USA (Dihigo
1998; Keefe 2006; Salisbury 2012; Taubman 1988), one in Canada
(Parkin 1993), one in the Netherlands (Van Sleuwen 2006), and one
in Iran (Saeidi 2013).

Participants

Participants in all studies were infants under four months of age
who were already suffering from infantile colic. The infants' ages
at which the intervention commenced ranged between two weeks
(Keefe 2006) up to three months (Saeidi 2013; Salisbury 2012; Taub-
man 1988; Van Sleuwen 2006).

Four studies defined colic using the Wessel Criteria (Parkin 1993;
Saeidi 2013; Salisbury 2012; Van Sleuwen 2006), with remaining
studies defining colic as:
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1. diagnosed by a paediatrician (Dihigo 1998);
2. meeting the Rome Ill criteria (Keefe 2006; Mostafa 2008); and
3. crying every day for more than two hours (Taubman 1988).

Symptoms of colic in all participants commenced before three
months of age. Six studies included both breast-fed and formu-
la-fed infants, whilst one study included breast-fed infants only
(Saeidi 2013).

Interventions (including comparators)

The duration of the interventions varied between six days and three
months (Dihigo 1998 and Van Sleuwen 2006 respectively).

The content of the parent training programmes was generally pre-
sented in limited detail in the study reports (see Table 2); we gath-
ered no further information after contacting the study authors. As
limited information was provided, we were unable to complete the
planned qualitative analysis (see Table 1 for planned methods).
Instead, we have completed descriptive analyses. The content of
the parental training programmes varied and included soothing
techniques for crying infants (Dihigo 1998; Keefe 2006; Parkin 1993;
Saeidi 2013; Salisbury 2012; Taubman 1988); understanding of ba-
bies' needs (Dihigo 1998; Taubman 1988); general care advice,
including sleep (Keefe 2006; Salisbury 2012; Taubman 1988; Van
Sleuwen 2006); feeding advice (Dihigo 1998; Salisbury 2012); feed-
ing management and normalisation methods (Keefe 2006); stress
reduction and empathic counselling for parents (Keefe 2006; Sal-
isbury 2012); and positive play interaction advice (Van Sleuwen
2006). One study taught 'kangaroo care', a specific form of skin-to-
skin cuddling (Saeidi 2013). Studies used a variety of methods to
deliver the parental training programmes, including printed mate-
rials (Dihigo 1998; Keefe 2006), face-to-face courses (Parkin 1993),
home visits (Keefe 2006; Parkin 1993), coaching or counselling (Di-
higo 1998; Saeidi 2013; Taubman 1988), remote support (Dihigo
1998), remote counselling (Parkin 1993), and written instructions
(Salisbury 2012; Taubman 1988; Van Sleuwen 2006).

In general, the studies conducted the following comparisons.

1. Parent training versus control (Dihigo 1998; Keefe 2006; Parkin
1993; Saeidi 2013; Salisbury 2012)

2. Parent training versus specialised baby seat (Parkin 1993)

3. Parent training versus a milk-exclusion diet (Taubman 1988)

4. Parent training versus the same parent training plus swaddling
(Van Sleuwen 2006)

Outcomes

The seven included studies reported on two of the three primary
outcomes ('Crying time', 'Adverse effects') and two of the three sec-
ondary outcomes ('Parental or family quality of life!, 'Infant sleep
duration'). We describe these below. None of the studies reported
on the primary outcome 'Change in duration of crying', or the sec-
ondary outcome 'Number of responders in each group post-inter-
vention: change in frequency of crying episodes per 24 hours".

Primary outcomes
Crying time at completion of study period

Four studies measured crying time at completion of study period
(Dihigo 1998; Keefe 2006; Parkin 1993; Salisbury 2012).

Adverse effects

None of the studies explicitly stated results for this outcome.

Secondary outcomes
Parental or family quality of life

Two studies (183 participants) measured parental stress (Keefe
2006; Salisbury 2012). Keefe 2006 measured parental stress us-
ing the Parental Stress Index-Short Form (PSI-SF) at baseline, four
weeks and eight weeks. Salisbury 2012 measured parental stress
using the Parental Stress Index (PSI) at baseline and at 10 weeks.
The PSI-SF is a 36-item questionnaire, which is completed by par-
ents and measures parental stress. A rating scale between one
(strongly agree) and five (strongly disagree) is used for each item.

One study, Parkin 1993, measured maternal anxiety at pre- and
post-intervention using the Spielberger's State-Trait Anxiety Inven-
tory (STAI).

One study (62 participants) reported on depression, measured with
the Beck Depression Inventory (BDI), at baseline and at 10 weeks
(Salisbury 2012). The BDI measures if depression symptoms and
signs are present using a 21-item scale with possible scores rang-
ing from 0 to 63. A high score is suggested to be correlated with de-
pression. Ascore above 10 suggests a mood disturbance is present,
whilst scores of 21 and above are suggestive of clinical depression.

Infant sleep duration

Three studies (124 participants) measured infant sleep duration
(Dihigo 1998; Saeidi 2013; Salisbury 2012).

Funding sources

Four studies stated the funding sources for their studies (Keefe
2006; Salisbury 2012; Taubman 1988; Van Sleuwen 2006). These in-
cluded national research institutes (Keefe 2006), foundations (Sal-
isbury 2012), and nutritional companies (Taubman 1988). The rest
did not state any sources of income.

Excluded studies

We excluded nine studies for various reasons. Two studies were not
RCTs (Taubman 1984; Wolke 1994); one did not use a definition of
colic that met our inclusion criteria (Van den Boom 1994); three in-
cluded participants without pre-existing colic (Cook 2012; McRury
2010; St James-Roberts 2001); and one included shaken baby syn-
drome patients (Barr 2009). We were unable to obtain the full-text
reports of two studies, but from screening their abstracts we de-
termined that they were ineligible for inclusion as they did not de-
scribe an appropriate intervention (Lim 2013; Smith 2004). See the
Characteristics of excluded studies tables.

Studies awaiting classification

One report, Cook 2015, is a protocol for an in-progress study and is
described in further detail in the Characteristics of studies awaiting
classification table.

Risk of bias in included studies

Below we present the results of our 'Risk of bias' assessment. Fur-
ther details can be found in the 'Risk of bias' tables (beneath Char-
acteristics of included studies tables), while a graphical summary
of the information can be seen in Figure 2.
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Allocation

We rated four studies at low risk of selection bias as the method of
random allocation of participants to intervention groups and allo-
cation concealment was described and we judged it to be adequate
(Parkin 1993; Salisbury 2012; Taubman 1988; Van Sleuwen 2006).

We rated the three remaining studies at unclear risk of selection
bias and allocation concealment (Dihigo 1998; Keefe 2006; Saeidi
2013). Although allocation was described as random, the studies
did not describe the method of randomisation.

Blinding

None of the seven studies blinded participants, personnel or out-
come assessors, so we rated all seven at high risk of performance
bias (Dihigo 1998; Keefe 2006; Parkin 1993; Saeidi 2013; Salisbury
2012; Taubman 1988; Van Sleuwen 2006). However, we only rated
six studies at high risk of detection bias; Keefe 2006 stated that the
data collection team were unaware of the group assignments or the
intervention content, so we rated it at unclear risk of detection bias.

Incomplete outcome data

We considered all seven studies to be at low risk of attrition bias
dueto clear patient flow and description of attrition, with balanced
rates between groups (Dihigo 1998; Keefe 2006; Parkin 1993; Saeidi
2013; Salisbury 2012; Taubman 1988; Van Sleuwen 2006)

Selective reporting

We judged all seven studies to be at low risk of reporting bias,
since they each reported on all of their prespecified outcomes (Di-
higo 1998; Keefe 2006; Parkin 1993; Saeidi 2013; Salisbury 2012;
Taubman 1988;Van Sleuwen 2006). Whilst adverse effects were not
specifically reported, we judged no impact on reporting bias to
have occurred, as all studies considered non-medicinal interven-
tions and specified appropriate proxy outcomes of adverse events.

Other potential sources of bias

We rated four studies at unclear risk of other bias (Keefe 2006; Salis-
bury 2012; Taubman 1988; Van Sleuwen 2006). Three of these stud-
ies were funded through external commercial sources and provid-
ed no details as to the level of involvement — we could not obtain
thisinformation, even after contacting the authors (Keefe 2006; Sal-
isbury 2012; Taubman 1988). One study was led by the developer
of the intervention (Keefe 2006). One study was funded by a public
national body, but we also received no response from the authors
to our request for further information, so we rated it as unclear (Van
Sleuwen 2006). We considered the three remaining studies to be at
low risk of other bias (Dihigo 1998; Parkin 1993; Saeidi 2013).

Effects of interventions

See: Summary of findings for the main comparison Parent train-
ing versus control for managing infantile colic

There was limited scope for meta-analysis due to inconsistent re-
porting of the primary and secondary outcomes.

Parent training versus control

Five studies (283 participants) compared a parent training inter-
vention (Table 2) with a control (two provided 'no intervention',
two stated they provided reassurance, and one asked the parents
to rock their babies in their crib) (Dihigo 1998; Keefe 2006; Parkin
1993; Saeidi 2013; Salisbury 2012). One of these studies had three
trial arms, two of which compared parent training and a control
(Parkin 1993).

We were unable to include two studies in a meta-analysis of 'Cry-
ing time at completion of study period'. We could not include Saei-
di 2013 (48 participants) because the study did not provide stan-
dard deviation (SD) values, which we could not calculate. We could
not include Salisbury 2012 (71 participants) because the study did
not report figures at completion (10 weeks), only at six weeks in the
middle of the study, and did not provide SD values. We could not
calculate or generate these figures despite contacting the study au-
thors.

Primary outcomes
Crying time at completion of study period

We conducted a random-effects meta-analysis of three studies (157
participants) for the primary outcome of 'Crying time at completion
of study period' (Dihigo 1998; Keefe 2006; Parkin 1993). These three
studies all employed a training programme with parents: this pro-
gramme consisted of counselling to cover how to be responsive to
an infant, understand the cues and needs of the baby, and appro-
priate responses.

We found that parent training was more effective than a control
(MD -113.58 minutes per day, 95% Cl -144.19 to -82.96; Analysis
1.1; Figure 3). Using the GRADE approach, we rated the certainty of
this evidence as low, due to concerns about risk of bias and impreci-
sion from low participant numbers (see Summary of findings for the
main comparison). Asensitivity analysis using the fixed-effect mod-
el also found a result favouring parent training (MD -113.58 min-
utes per day, 95% Cl -144.19 to —-82.96; Analysis 1.2; Figure 4). There
was no statistical heterogeneity in either analysis (random-effects
model - Tau? = 0.00; Chi? = 1.59, degrees of freedom (df) =2 (P =
0.45); 12 = 0%); fixed-effect model - Chi?=1.59, df =2 (P =0.45), 1> =
0%).

Figure 3. Forest plot of comparison: 1 Parent training versus control, outcome: 1.1 Crying time at completion

(minutes/day).
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Figure 4. Forest plot of comparison: 1 Parent training versus control, outcome: 1.2 Crying time at completion
(minutes/day): sensitivity analysis using the fixed-effect model.
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Single study results

Saeidi2013 (48 participants) compared kangaroo care versus a con-
trol (rock their infants in the crib, Table 2), and found a reduction
in crying time of 1.8 hours per day from baseline in the group given
kangaroo care, compared to a reduction of 0.3 hours per day in the
group instructed to rock their infants in the crib. This difference be-
tween the two groups was significant.

Salisbury 2012 (71 participants) compared family-centred treat-
ment versus a brief office visit, and found a reduction in crying time
of 3.10 hours per day (64% reduction, 95% CI 60 to 69) from baseline
in the family-centred treatment group, compared to a reduction of
0.97 hours (27% reduction, 95% CI 24 to 30) from baseline in the
control group.

Secondary outcomes
Parental or family quality of life

Two studies measured parental stress (183 participants) (Keefe
2006; Salisbury 2012). Keefe 2006 measured parental stress using
the PSI-SF at baseline, four weeks and eight weeks. Keefe 2006
found no significant difference between the treatment and control
groups at baseline on total PSI-SF scores; although for the diffi-
cult child subscale (demonstrating the most difficult infants), the
baseline score in the control group was significantly higher than
the treatment group (P = 0.009). At baseline the total mean PSI-SF
score was 87.0 for the parent training group and 92.5 for the control
group. There was a reduction in total mean PSI-SF scores for both
parent training and control groups from baseline, and at four and
eight weeks. At four weeks the total mean PSI-SF score was 76.6 for
the parent training group and 78.8 for the control group. At eight
weeks the total mean PSI-SF score was 71.0 for the parent training
group and 77.2 for the control group. The study also found reduced
parental stress on the subscale for parental-child dysfunctional in-
teraction in the parent group compared to the control group (P
= 0.04). Salisbury 2012 measured parental stress using the PSI at
baseline and at 10 weeks. The study reported no group differences
between the parent training and control groups.

One study (62 participants) reported on depression, measured with
the BDI (possible scores range from 0 to 63), at baseline and at
10 weeks (Salisbury 2012). The study found that the parent train-
ing group scored higher than the group who undertook a brief of-
fice visit at baseline. At 10 weeks, the parent training group had
25 mothers (83.3%) with a minimum of a 3-point reduction in BDI
score, whereas the group who undertook a brief office visit had 12
mothers (40%) with a minimum of a 3-point reduction in BDI scores.

Favours Parenttraining Favours Standard care

The difference in scores was not significant when adjusted for base-
line scores.

Infant sleep duration

Three studies (124 participants) measured sleep duration (Dihigo
1998; Saeidi 2013; Salisbury 2012).

Dihigo 1998 (14 participants) reported qualitative and sporadic
comments only from diary entries completed by parents, and sug-
gested those in the parent training group found their infants were
sleeping more.

Saeidi 2013 (48 participants) found that sleep duration increased
significantly more in the group given kangaroo care, from 8.3 hours
per day (mean baseline sleep duration) to 12 hours per day, than in
the other group where parents were asked to rock their infants in
the crib (from eight hours per day to nine hours per day) over seven
days of treatment (P = 0.02).

Salisbury 2012 (62 participants) found that the group that received
family-centred treatment were sleeping more than the group asked
to attend for a brief office visit at two weeks (P = 0.032). The study
also reported the mean hours per day on a graph at baseline, two
weeks, six weeks and 10 weeks. However, due to the graphical rep-
resentation of the data, we were unable to elicit accurate values
from the graphs with any certainty and so this was not done.

None of the studies included in this comparison reported data
on our other primary ('Change in duration of crying' and 'Adverse
effects') or secondary outcomes ('Number of responders in each
group post-intervention: change in frequency of crying episodes
per 24 hours').

Parent training versus specialised baby seat

One study (38 participants) compared parent training with a spe-
cialised baby seat (Parkin 1993).

Primary outcome

Crying time at completion of study period

The values of mean hours of crying per day in each group were
not reported and only displayed on a graph. The study stated there
were no significant differences between the three groups but did
not report a P value in support of this statement.
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Secondary outcome
Parental or family quality of life

Parkin 1993 measured maternal anxiety at pre- and post-interven-
tion using Spielberger's State-Trait Anxiety Inventory (STAI). This
study used a component of this tool which was the 'state' compo-
nent. This component involved 20 questions measuring an adult's
anxiety levels (possible scores range from 20 to 80).

The study does not present STAI data in a meaningful way for us to
use in our study.

The study did not report data on our other primary ('Change in
duration of crying' and 'Adverse effects') or secondary outcomes
('Number of responders in each group post-intervention: change in
frequency of crying episodes per 24 hours' and 'Infant sleep dura-
tion').

Parent training versus a milk-exclusion/soy milk formula diet

Onestudy (20 participants) compared parent training versus a milk-
exclusion/soy milk formula diet (Taubman 1988).

Primary outcome
Crying time at completion of study period

In Taubman 1988, the mean crying time of the parent training group
(10 participants) at baselinewas 3.21 hours perday (SD=1.10). After
nine days this decreased to 1.08 hours per day (SD=0.70) (P=0.01).
The mean crying time of the milk-exclusion diet group (10 partici-
pants) was 3.19 hours (SD = 0.69). After nine days this decreased to
2.03 hours per day (SD =1.03) (P =0.01). The study reports that the
amount and rate at which crying decreased in the parent training
group versus the milk-exclusion diet group was statistically signifi-
cant (P <0.02).

The second phase of this study involved measuring only the crying
times in the milk-exclusion diet group who thereafter received the
same counselling as the parent training group.

The study did not report data on our other primary outcomes
('Change in duration of crying' and 'Adverse effects'), or any of our
secondary outcomes (‘Number of responders in each group post-
intervention: change in frequency of crying episodes per 24 hours';
'Parental or family quality of life'; and 'Infant sleep duration').

Parent training versus the same parent training plus
swaddling training

One study (398 participants) compared a parent training interven-
tion with the same parent training plus swaddling training (Van
Sleuwen 2006).

Primary outcome
Crying time at completion of study period

Van Sleuwen 2006 reported crying times during the first week. The
study found that the amount of crying in the parent training group
increased by 20 to 25 minutes on the first day before decreasing
over the next few days. Crying time in the parent training group plus
swaddling decreased by "30 to 40 minutes" (quote); the study does
not, however, state the baseline mean crying time in each individ-
ual group. The study states that there was no significant difference
between the groups. We were unable to extract actual figures for

crying times in each group at the end of the first week as they were
presented on a graph only.

At four weeks, two parents in the 'parent training plus swaddling'
group stopped the swaddling technique, and 16 parentsin the 'par-
ent training only' group commenced swaddling.

The study did not report data on our other primary outcomes
('Change in duration of crying' and 'Adverse effects'), or any of our
secondary outcomes ('Number of responders in each group post-
intervention: frequency of crying episodes per 24 hours'; 'Parental
or family quality of life'; and 'Infant sleep duration').

DISCUSSION

Summary of main results

Seven studies (1187 participants) met our inclusion criteria (Dihigo
1998; Keefe 2006; Parkin 1993; Saeidi 2013; Salisbury 2012; Taub-
man 1988; Van Sleuwen 2006). Of these, five studies compared par-
ent training to a control; one study compared parent training to
a milk-exclusion diet; one study contained three arms, compar-
ing parent training to a specialised baby seat and parents receiv-
ing general information and reassurance; and one study compared
parent training to the same parent training plus swaddling.

A meta-analysis of three studies (157 participants) of parent train-
ing versus control found a larger reduction in the primary outcome
of 'Crying time at completion of study period' in the parent train-
ing group compared to the control group (Dihigo 1998; Keefe 2006;
Parkin 1993). This is low-certainty evidence, downgraded by two
levels (see Quality of the evidence).

Narrative results of single studies

Three studies (221 participants) reported on the secondary out-
come of 'Parental or family quality of life' (Keefe 2006; Parkin 1993,
Salisbury 2012). Salisbury 2012 (62 participants) measured parental
stress at baseline and 10 weeks, and found no differences be-
tween the parent-training group and the control group that re-
ceived 'standard care' possibly including a 30-minute office visit.
Keefe 2006 measured parental stress at baseline, and at four and
eight weeks, and found a reduction in parental stress levels in both
the parent training group and the control group that received what
the authors termed "routine care". Keefe 2006 also found reduced
parental stress for the subscale of parent-child dysfunctional inter-
action in the parent training group compared to the control group.

Salisbury 2012 (62 participants) also measured depression using
the BDI and found no difference in scores between the parent train-
ing group and control group.

Three studies measured the secondary outcome of infant sleep du-
ration (124 participants). Two studies (110 participants) reported
increased sleeping duration of infants in the parent training group
in comparison to a control: Saeidi 2013 found that sleep dura-
tion increased significantly more in the group given kangaroo care;
Salisbury 2012 found that the group that received family-centred
treatment were sleeping more than the group asked to attend for
a brief office visit at two weeks. One study (14 participants) stated
increased sleeping of infants in the parent training group based on
qualitative data from diary entries (Dihigo 1998).
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One study (38 participants) comparing parent training with a spe-
cialised baby seat reported no differences between the groups for
crying time at completion, displayed on a graph and without a P
value (Parkin 1993).

One study (20 participants) comparing parent training with a milk-
exclusion/soy milk formula diet found a reduction in crying time at
completion in the parent training group compared to the milk-ex-
clusion/soy milk formula group (Taubman 1988).

One study (398 participants) comparing parent training with the
same parenttraining plus swaddling reported that there was no sig-
nificant difference between the groups in crying time at completion
(Van Sleuwen 2006).

None of the studies reported change in duration of crying or ad-
verse events.

Overall completeness and applicability of evidence

There are a few issues that limit the completeness and applicability
of the evidence. The studies used multiple, different interventions
and controls, resulting in a heterogenous evidence base. Given the
small number of studies, this limited the current scope for analy-
sis and certainty results, thereby impacting the applicability of ev-
idence. A key area for this is in the length of study, which ranged
from just six days to three months.

Studies were generally poor at reporting what the intervention was,
which reduces the ability of other researchers to replicate the work,
and again leads to a heterogenous evidence base. What is key is
the poorreporting of the actual training programme, impacting dis-
semination.

No data were provided regarding adverse effects and a paucity of
trials measured our secondary outcomes, with only three studies
reporting on 'Parental and family quality of life' (Keefe 2006; Parkin
1993; Salisbury 2012), and three studies reporting 'Infant sleep du-
ration' per 24 hours (Dihigo 1998; Saeidi 2013; Salisbury 2012).

Quality of the evidence

The studies were open-label and thus susceptible to the placebo
effect. They were also at high risk of performance bias, as partici-
pants were not blinded to the interventions they received (although
this is not possible for parent training programmes). In addition,
the majority of studies had unclear or absent methodology regard-
ing random sequence and allocation concealment, leading to con-
cerns of selection bias. Due to the serious risks of bias from lack
of blinding and unclear allocation concealment in the majority of
studies, and because the studies involved low participant numbers
leading to concerns of imprecision, we downgraded the certainty
of the evidence for the primary outcome of 'Crying time at comple-
tion of study period' to low in our GRADE analysis.

Potential biases in the review process

We encountered difficulty when having to decide what constitut-
ed parent training versus specific, baby-focused interventions us-
ing parents. Forexample, one study used kangaroo care and we had
to consider whether the study focused on the actual care itself or
on parental training on how to deliver this as a behavioural inter-
vention (Saeidi 2013). It is possible that such judgements could be

considered by readers as inappropriate; they have, however, been
reported transparently to support readers.

Agreements and disagreements with other studies or
reviews

No other systematic reviews have investigated the effectiveness
and safety of parent training programmes for managing colicin in-
fants under four months of age. One review, however, has assessed
the effectiveness and safety of dietary interventions for reducing or
preventing infantile colic (Gordon 2018). This review found little ev-
idence regarding the effectiveness of dietary interventions for re-
ducing colic, but some evidence that they may prevent its onset.

AUTHORS' CONCLUSIONS

Implications for practice

Thisreview yielded limited evidence on the effectiveness and safety
of parent training programmes for managing infantile colic. Asingle
meta-analysis found that parent training programmes may reduce
crying times for infantile colic compared to no intervention. Howev-
er, the certainty of this evidence is low due to a number of method-
ological issues (e.g. small number of studies, low participant num-
bers, and high risks of bias). No other analyses were possible. Limit-
ed data were presented in primary reports to allow any descriptive
analysis of content, so we can arrive at no firm conclusions to guide
future production of such interventions.

Implications for research

Despite a number of studies in the area, many clinical, methodolog-
ical and writing issues pervade the publications and must be ad-
dressed in future research.

Key for new studies is to define and appropriately deploy the in-
tervention in question. Given the educational nature of these par-
ent training strategies, it is vital to consider the pedagogy, con-
ceptual underpinning, resources needed and specific outcomes for
learning. This will allow useful dissemination and allow other re-
searchers and clinicians to replicate work and form a more applic-
able and less heterogenous evidence base.

Furthermore, outcome measures of interest detailed in this review
should be utilised by future studies. It is not appropriate for studies
investigating the potential to reduce the onset of new infantile colic
to not report such outcomes and instead focus on proxies such as
crying time. For example, set outcomes at one to two weeks and
two to four weeks after commencing the intervention would be of
interest to parents.

One final area of improvement for future study designs is to reduce
the risk of bias. In particular, ensuring appropriate allocation con-
cealmentand measures to account for the difficulty in blinding par-
ticipants, personnel and outcomes assessors due to the nature of
such interventions, is key.
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Methods
tion vs empathy and support only

Location: USA

Study design: randomised controlled trial of parental counselling to modify the parent-infant interac-

Setting: recruitment occurred in paediatrician offices in Dallas/Fort Worth Metroplex

Participants Sample size: 14 infants

Number of dropouts/withdrawals: 0 infants
Mean age: intervention group = 6.31 weeks (SD = 2.36), control group = 6.25 weeks (SD = 3.37)

Inclusion criteria:

less than 3 months of age

normal physical examination

o s w e

Exclusion criteria: none stated

no history of vomiting or diarrhoea
experienced symptoms associated with colic as determined by the infant's paediatrician

normal history of growth and development

Interventions

Intervention group (n = 8): received individualised parental counselling, flow charts, and handouts to

teach the parent of the colicky infant how to respond quickly and appropriately to their infant's cues
Control group (n = 6): received empathy and support from the researcher

Duration of intervention: 6 days
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Dihigo 1998 (continued)

Outcomes Primary outcome: crying time. Data were collected in parental diaries.
1. Intervention group: crying time at baseline = 3.79 hours per day; crying time at post-test = 1.12 hours
per day. P value <0.05
2. Control group: crying time at baseline = 3.08 hours per day; crying time at post-test = 3.25 hours per
day. P value <0.05
Secondary outcome: infant sleep, measured by qualitative data recorded in parental diaries. Parents
in the intervention group suggested their infants were sleeping more than before.
Notes Study start date: not stated
Study end date: not stated
Declared DOI: none stated
Perceived DOI: none perceived
Funding source: none stated
Other comments: none
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Comment: study states participants randomly assigned but method of ran-
tion (selection bias) domisation not described
Allocation concealment Unclear risk Comment: method not described
(selection bias)
Blinding of participants High risk Comment: participants and researcher both aware of interventions received
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Comment: parents of infants recorded crying times in diaries and were aware
sessment (detection bias) of intervention received
All outcomes
Incomplete outcome data  Low risk Comment: no withdrawals or losses to follow-up
(attrition bias)
All outcomes
Selective reporting (re- Low risk Comment: study appears free of selective reporting
porting bias)
Other bias Low risk Comment: none noted
Keefe 2006
Methods Study design: randomised clinical trial of REST routine and video vs control (routine care)

Location: USA
Setting: interventions carried out in the patients' homes in Charleston (SC), Denver (CO)

Participants

Sample size: 137 infants
Number of dropouts/withdrawals: 16 infants

Mean age: 5.1 weeks
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Keefe 2006 (continued)

Inclusion criteria:

full term

healthy

aged between 2 and 6 weeks

living within a 2-hour radius of the metropolitan area

had an average of 3 hours per day or more of unexplained crying over the past week or 2, as a minimum

o s W e

Exclusion criteria: none stated

Interventions

Intervention group (n = 64): REST programme, which is a home-based intervention where a nurse pro-
vides support for the family. 4 home visits were conducted at weekly intervals and lasted 1 hour. The
REST programme consisted of informing the parents to protect infants from exhaustion and overstim-
ulation. To achieve this, parents aimed to synchronize the infant's sleep-wake cycle and use various
holds and positions repetitively. Educational material with videos and worksheets was also provided.
Nurses aimed to provide support and reassurance to the parents.

Control group (n =57): received standard routine care, which was not described in the study

Duration of intervention: 8 weeks

Outcomes

Primary outcome: crying time, measured using the Fussiness Rating Scale, which was completed by
parents.

1. Intervention group: mean crying time at baseline = 5.5 hours; mean crying time at 8-week follow-up
=1.29 hours (SD=1.21)

2. Control group: mean crying time at baseline = 5.9 hours; mean crying time at 8-week follow-up =2.94
hours (SD=3.17). P value<0.02

Secondary outcome: parental or family quality of life: parental stress, measured using the Parental
Stress Index Short Form (PSI-SF). There was a reduction in total mean PSI-SF scores for both the inter-
vention and control groups.

1. Intervention group: total mean PSI-SF score at baseline = 87.0; total mean PSI-SF score at 4 weeks =
76.6; 8 weeks=71.0

2. Control group: total mean PSI-SF score at: baseline = 92.5; total mean PSI-SF score at 4 weeks = 78.8;
8 weeks =77.2

The study also found reduced parental stress on the subscale for parental-child dysfunctional interac-
tion in the parent group compared to the control (P = 0.04).

Notes

Study start date: not stated

Study end date: not stated

Declared DOI: none stated

Perceived DOI: study led by developer of REST technique
Funding source: National Institute of Nursing Research

Other comments: none

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: authors state only participants randomly assigned

Allocation concealment
(selection bias)

Unclear risk Comment: not mentioned
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Keefe 2006 (continued)

Blinding of participants High risk Comment: participants aware of interventions received
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Comment: participants and personnel aware of interventions received. The
sessment (detection bias) data collection team were unaware of the group assignments or the interven-
All outcomes tion content.

Incomplete outcome data  Low risk Comment: data from 16 participants lost to follow-up not included in analysis

(attrition bias)
All outcomes

Selective reporting (re- Low risk Comment: all outcomes reported
porting bias)

Other bias Unclear risk Comment: study led by developer of REST technique
Parkin 1993
Methods Study design: unblinded, randomised controlled trial of 3 interventions for management of persistent

crying in infancy vs general information and reassurance
Location: Canada
Setting: urban community bordering Toronto

Participants Sample size: 45 infants
Number of dropouts/withdrawals: 7 infants

Mean age: intervention group 1=5.9 weeks (SD = 3.7), intervention group 2 = 7.8 weeks (SD = 2.6), con-
trol group = 6.3 weeks (SD =2.6)

Inclusion criteria: infants who met modified Wessel Criteria

Exclusion criteria:

. premature

. fever

. vomiting

. diarrhoea

. significantillness
. failure to thrive

o b~ W N =

Interventions Intervention group 1* (n = 11): taught management techniques, early response to crying, soothing
motion, avoidance of overstimulation, use of pacifier, prophylactic holding, using infant carrier and
maintenance of day-night orientation

Intervention group 2* (n = 16): used a sleep-tight car-ride simulation device when infant's crying last-
ed up to 1 hour

Control group* (n = 11): parents were provided with general information and reassurance

*All 3 groups were provided with general information and offered a home visit from a nurse. Telephone
calls and visits after this were also offered.

Duration of intervention: 2 weeks

Outcomes Primary outcome: crying time. Mean daily hours of crying decreased in the total study population (n =
38) during a 2-week period, from 5.7 hours crying per day (SD = 2.4) before the intervention, to an aver-
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Parkin 1993 (continued)

age of 4.3 hours crying per day (SD = 3.7 hours) in the second week of the study (P> 0.01). There was no
significant difference between the groups.

1. Intervention group 1: mean crying per day = 5.2 hours (SD = 0.98)
2. Intervention group 2: mean crying per day = 5.8 hours (SD = 2.67)
3. Control group: mean crying per day = 6.2 hours (SD = 3.19)

Secondary outcome: parental or family quality of life: maternal anxiety, measured using the Speilberg
State-Trait Anxiety Inventory (STAI) at baseline and after study. In all 3 groups the mean pre-interven-
tion STAI score was 45 (SD = 13) and the mean post-intervention STAI score was 37 (SD = 11), which rep-
resents an 18% improvement overall in maternal anxiety in all groups (P <0.001).

1. Intervention group 1: mean maternal STAI score =41 (SD = 17)
2. Intervention group 2: mean maternal STAl score =44 (SD = 11)
3. Control group: mean maternal STAI score =48 (SD = 14)

The study stated there was no significant difference between the 3 groups but did not report a figure
with this statement.

Notes Study start date: not stated
Study end date: not stated
Declared DOI: none stated
Perceived DOI: none apparent
Funding source: none stated
Other comments: figures for baseline crying times not provided except on graph
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Comment: used a random numbers table
tion (selection bias)
Allocation concealment Low risk Comment: used sealed envelopes
(selection bias)
Blinding of participants High risk Comment: participants aware of intervention received
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Comment: researchers aware of intervention received by participants. Partici-
sessment (detection bias) pants aware of intervention and recorded crying time in diaries
All outcomes
Incomplete outcome data  Low risk Comment: 7 infants (5 withdrawn and 2 loss to follow-up) excluded from
(attrition bias) analysis
All outcomes
Selective reporting (re- Low risk Comment: all outcomes reported
porting bias)
Other bias Low risk Comment: none
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Saeidi 2013

Methods Study design: randomised controlled trial of kangaroo care vs conventional care
Location: Iran
Setting: recruitment at Sheikh Children Hospital Clinic but intervention applied at home

Participants Sample size: 70 infants
Number of dropouts/withdrawals: 22 infants
Mean age: 7.2 weeks (SD =2.3)
Inclusion criteria:

1. infantile colic based on modified Wessel criteria
2. aged between 3 and 12 weeks

3. breast fed

4. firstborn

5. bornatterm

6. weighed more than 2500 grams

7. had uncomplicated pre- and post-natal course

Exclusion criteria
Infant:

. formula fed

. congenital abnormalities

. intrauterine growth reduction
. premature birth

. low birth weight

. low APGAR

. fed poorly

. vomited

. constipated

O 00 N o U b W N =

Mother:

illness

addiction
hypertension
pre-eclampsia
diabetes
prolonged labour

S o

Interventions Intervention group (n = 25): parents instructed to provide kangaroo care for 2 hours a day
Control group (n =23): parents asked to "shaking the baby in the crib" (quote). No further clarification
was given on this, although the authors do clearly elicit in their discussion that this standard care was
in no way comparable to other forms of shaking that the word may infer. So as not to confuse readers,
we use the word 'rocking' (or 'rock') in the text.
Duration of intervention: 9 days

Outcomes Primary outcome: crying time

1. Intervention group: mean crying time at baseline = 3.5 hours per day; mean crying time after 7 days
= 1.7 hours per day

2. Control group: mean crying time at baseline = 3.5 hours per day; mean crying time after 7 days = 3
hours per day

The difference was statistically significant (P < 0.05).

Secondary outcome: infant sleep, measured by parental diaries.

Parent training programmes for managing infantile colic (Review) 31
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Saeidi 2013 (continued)

1. Intervention group: mean sleep duration at baseline = 8.3 hours per day; mean sleep duration after
7 days =12 hours per day

2. Control group: mean sleep duration at baseline = 8 hours per day; mean sleep duration after 7 days
=9 hours per day

The difference in sleep duration when comparing the kangaroo group to the control group over 7 days
of treatment was significant (P = 0.02).

No standard deviation values were provided.

Notes

Study start date: May 2008
Study end date: May 2009
Declared DOI: none stated
Perceived DOI: none perceived
Funding source: none stated

Other comments: none

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: states participants were randomised but does not describe how
tion (selection bias) this was done and no response from request from author
Allocation concealment Unclear risk Comment: not described
(selection bias)
Blinding of participants High risk Comment: researcher aware of personnel in each study arm
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Comment: parents recorded crying times in diaries
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Comment: 22 (out of 70) infants dropped out and were excluded from analy-
(attrition bias) sis. Reasons for dropout included mothers being unwell, being too busy or
All outcomes "difficulty in regularly completing the diaries" (quote)
Selective reporting (re- Low risk Comment: all outcomes reported
porting bias)
Other bias Low risk Comment: none apparent
Salisbury 2012
Methods Study design: randomised controlled trial of a family-based intervention for infantile colic vs control

(standard paediatric care)
Location: USA
Setting: intervention applied at clinic appointment

Participants

Sample size: 71 infants

Number of dropouts/withdrawals: 1 infant

Mean age: intervention group = 38.88 weeks (SD = 1.51), control group = 39.16 (SD = 1.32)
Inclusion criteria:
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Salisbury 2012 (continued)

Infant:

. healthy singletons

. met Wessel's criteria for colic

. born at 37 weeks or later

4 to 8 weeks of age at enrolment

. not received greater than 4 days of nursery care after birth
. no congenital anomalies

. not been exposed to recreational drugs in utero

. did not have fetal alcohol syndrome

© N U A WN -

Parent:
1. able to speak English
Mother:

1. over 17 years of age
2. without a history of psychiatric hospitalisation
3. notinvolved with child protective services

Exclusion criteria: not explicitly stated

Interventions

Intervention group (n = 30): psycho-social family treatment, which consisted of 2 clinicians (behav-
ioural paediatrician and mental health clinician) assessing together the causes of and responses to the
infant's crying. The mental health clinician focused on reducing stress and self-criticism. They provid-
ed information on normative sleeping, feeding and crying patterns. Methods to manage their stress
and the distress of the infant were also provided. This culminated in an individualised family treatment
plan provided as written recommendations.

Control group (n = 31): standard paediatric care, which involved a brief office visit. Did not provide
written recommendations or mental health management

Duration of interventions: 6 weeks

Outcomes

Primary outcomes

1. Cryingtime, recorded by parental diaries
a. Intervention group: mean crying time at baseline = 4.89 hours (95% Cl 4.13 to 5.65); mean crying
time at 6 weeks = 3.10 hours. This equates to a 64% reduction in crying time (95% CI 60 to 69).
b. Control group: mean crying time at baseline =3.64 hours (95% Cl 3.11 to 4.18); mean crying time at
6 weeks =0.97 hours. This equates to a 27% reduction in crying time (95% Cl 24 to 30).

Secondary outcomes

1. Parental or family quality of life: parental stress, measured using Parental Stress Index (PSI) at baseline
and at 10 weeks. The study reported no group differences between parent training and control group.
No values were provided.

2. Infantsleeping, measured with diaries at 2 weeks. The study authors state that infants in the interven-
tion group were sleeping more than the infants in the control group (P = 0.032). The study shows the
mean hours per day on a graph at baseline, 2 weeks, 6 weeks and 10 weeks. However, it is not possible
to elicit the values from the graph.

3. Depression, measured using Becks Depression Inventory (BDI) at baseline and 10 weeks. Intervention
group: mean BDI score at baseline =14.48 (SD =1.31); at 10 weeks, 25 mothers had a minimum 3-point
reduction. Control group: mean BDI score at baseline =9.80 (SD =0.29); at 10 weeks, 12 mothers had a
minimum 3-point reduction. Study authors did not state mean BDI scores and SD at post-intervention.
When adjusted for baseline scores, we deemed the difference to be not statistically significant (value
not stated in paper).

Notes

Study start date: not stated
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Salisbury 2012 (continued)

Study end date: not stated

Declared DOI: none stated

Perceived DOI: none perceived

Funding source: supported by Gerber foundation

Other comments: none

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Comment: parents selected their group assignment from a container in the
tion (selection bias) presence of a research assistant

Allocation concealment Low risk Comment: parents selected their group assignment from a container
(selection bias)

Blinding of participants High risk Comment: participant aware of intervention received

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Comment: researcher aware of personnel in study arms

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Comment: 1 infant dropped out and was not included in analysis
(attrition bias)

All outcomes

Selective reporting (re- Low risk Comment: all outcomes reported

porting bias)

Other bias Unclear risk Comment: supported by the Gerber Foundation

Taubman 1988

Methods

Study design: randomised controlled trial of parent counselling vs elimination of cows' milk or soy

milk protein for infantile
Location: USA

colic

Setting: outpatient paediatric appointments

Participants

Sample size: 21 infants

Number of dropouts/withdrawals: 1 infant

Mean age: The mean age of intervention group infants was 5.4 + 2.2 weeks, and the mean age of con-

trol group infants was 6.5 + 1.8 weeks.

Inclusion criteria:

. normal physiological

o UA WN -

Exclusion criteria:

. crying more than 2 hours per day
. younger than 3 months of age
normal growth and development

findings

. no history of diarrhoea or vomiting
. receiving enough breast milk

Parent training programmes for managing infantile colic (Review)
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Taubman 1988 (continued)

1. infants receiving hydrolyzed casein formula (Nutramigen)
2. mothers who received milk-free diets

Interventions

Intervention group (n = 10): parents received counselling with written instructions to seek why the in-
fant was crying and a request to respond to this.

Control group (n = 10): infants received a hydrolysed casein formula and mothers were informed to
exclude milk from their infants' diets. After 9 days, parents received counselling and were informed to
return to the original diets and original formulas.

Duration of intervention: 9 days

Outcomes Primary outcome: crying time

1. Group 1: mean crying time at baseline =3.21 hours per day (SD = 1.10); mean crying time at 1 to 3 days
=1.50 hours per day (SD = 1.03); mean crying time at 4 to 6 days = 1.43 hours per day (SD = 0.72); mean
crying time at 7 to 9 days = 1.08 hours per day (SD = 0.70). The reduction in mean crying time from
baseline to 7 to 9 days was seen as significant (P =0.001).

2. Group 2: mean crying time at baseline =3.19 hours per day (SD = 0.69); mean crying time at 1 to 3 days
=2.6 hours per day (SD = 0.99); mean crying time at 4 to 6 days = 2.13 hours per day (SD = 0.86); mean
crying time at 7 to 9 days = 2.03 hours per day (SD = 1.03). The reduction in mean crying time from
baseline to 7 to 9 days was seen as significant (P =0.01).

Notes Study start date: not reported

Study end date: not reported

Declared DOI: not reported

Perceived DOI: none perceived

Funding source: Mead Johnson Nutrition group

Other comments: none

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Comment: infants assigned by random numbers generator
tion (selection bias)
Allocation concealment Low risk Comment: states participants assigned by a gastroenterology office co-ordi-
(selection bias) nator
Blinding of participants High risk Comment: investigator and participants aware of intervention
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Comment: parents of participants recorded crying times
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Comment: 1 infant dropped out and was not included in analysis
(attrition bias)
All outcomes
Selective reporting (re- Low risk Comment: all outcomes reported
porting bias)
Other bias Unclear risk Comment: funded by Mead Johnson Nutrition group
Parent training programmes for managing infantile colic (Review) 35
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Van Sleuwen 2006

Methods

Study design: randomised controlled trial of behavioural modification (regularity and stimuli reduc-
tion) vs behavioural modification and swaddling

Location: the Netherlands

Setting: intervention carried out at home

Participants

Sample size: 398 infants

Number of dropouts/withdrawals: 16 infants

Mean age: intervention group 1 = 8 weeks (SD = 2.53), intervention group 2 = 7.9 weeks (SD = 2.52)
Inclusion criteria:

healthy infants

maximum age of 12 weeks and 6 days
minimal gestational age of 32 weeks
met Wessel's criteria for colic

HwnN e

Exclusion criteria:

1. infants who were at risk of developmental dysplasia of the hip due to a familial predisposition or a
breech position in the final month of pregnancy

Interventions

Intervention group 1 (n =204): intervention consisted of parents applying a sequence of sleeping,
feeding, positive interactions with their infant, and awake time of the infant in the playpen alone. Par-
ents were informed to look out for signs of tiredness and, if present, to place the infant into bed. Pro-
vided with written instructions of this intervention.

Intervention group 2 (n = 194): received the same intervention as intervention group 1 and were also
taught a swaddling technique and provided with written instructions on this.

Duration of intervention: 3 months

Outcomes Primary outcome: crying time. The study reported mainly crying times for the total group.

1. Total group: crying time at baseline = 5.76 hours per day (SD = 3.31). At 7 days the mean reduction in
the total group crying time was 62.1 minutes per day, and at 14 days the mean reduction in the total
group crying time was 70.7 minutes per day.

The study did not measure any of the other primary or secondary outcomes defined by this review. Af-

ter 4 weeks, a total of 18 pairs (group 1 =2, group 2 = 16) swapped intervention, so we could not use the

data from after 4 weeks.
Notes Study start date: February 2001

Study end date: recruitment to March 2003

Declared DOI: none stated

Perceived DOI: none apparent

Funding source: funded by The Netherlands Organization for Health Research and Development.

Frisocare provided hypoallergenic formulas, Weleda Nederland NV provided swaddling cloths

Other comments: none

Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: states randomly allocated by telephone through independent
computerised centre

Allocation concealment
(selection bias)

Low risk Comment: states randomly allocated by telephone through independent
computerised centre
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Van Sleuwen 2006 (Continued)

Blinding of participants High risk Comment: participants and researchers aware of intervention allocated and
and personnel (perfor- received
mance bias)

All outcomes

Blinding of outcome as- High risk Comment: investigators aware of the intervention allocated
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Comment: data from 16 withdrawn participants excluded from analysis
(attrition bias)
All outcomes

Selective reporting (re- Low risk Comment: all outcomes reported
porting bias)

Other bias Unclear risk Comment: funded by The Netherlands Organization for Health Research and
Development. Frisocare provided hypoallergenic formula, and Weleda Neder-
land NV provided the swaddling cloths

APGAR: appearance, pulse, grimace, activity and respiration.
DOI: declaration(s) of interest.

REST: regulation, entrainment, structure and touch.

SD: standard deviation.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Barr 2009 Study did not investigate the management of existing colic

Cook 2012 Participants did not have pre-existing infantile colic before entry into study

Lim 2013 No access to full paper, but excluded on basis of abstract screening: highly unlikely to meet inclu-

sion criteria as not the correct intervention

McRury 2010 Participants did not have pre-existing infantile colic before entry into study

Smith 2004 No access to full paper, but excluded on basis of abstract screening: highly unlikely to meet inclu-
sion criteria as not the correct intervention

St James-Roberts 2001 Participants did not have pre-existing infantile colic before entry into study
Taubman 1984 Not a randomised controlled trial. Control group did not have infantile colic
Van den Boom 1994 Included participants do not satisfy definition of infantile colic

Wolke 1994 Not a randomised controlled trial

Characteristics of studies awaiting assessment [ordered by study ID]

Cook 2015
Methods Study design: randomised, parallel group, superiority trial
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Cook 2015 (Continued)
Location: Australia
Setting: not clear

Participants Target sample size: 152

Inclusion criteria:

1. primary carers of infants aged 2 to 12 weeks

Exclusion criteria:

parents under 18 years old

infant born before 33 weeks gestation

H W

insufficient English to understand questionnaires

parent or infant (or both) suffer from a serious medical condition

Interventions Intervention group: received access to the online 'Cry Baby' program. The online 'Cry Baby' pro-

gram covers evidence-based information and strategies on parent self-care (e.g. taking care of your
body, parent sleep, postnatal depression), infant crying (e.g. why crying is normal and healthy, why
babies cry, how to cope with crying) and infant sleep (e.g. infant sleep cycles and cues, settling

your baby, safe sleep conditions). All content is delivered within the online platform. The program
is brief, taking no longer than an hour to complete. The program has inbuilt activities: for exam-
ple, parents can move objects to make a cot a safe place for a baby to sleep, they can also ‘burst’
bubbles (using the mouse pointer) to bust common myths about baby care. There is a video show-
ing how to wrap (swaddle) a baby for sleep, links to a coping plan for parents who are feeling over-

whelmed by persistent infant crying, as well as links to local parenting support services.

Control group: received access to the online 'Cry Baby' program and e-mail prompts.

Outcomes Primary outcome:
1. crying
Secondary outcome:

1. sleep - average time awake
2. parent depression

Notes Other comments: none

DATA AND ANALYSES

Comparison 1. Parent training versus control

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Crying time at completion (minutes/day) 3 157 Mean Difference (IV, Random, -113.58 [-144.19,
95% Cl) -82.96]
2 Crying time at completion (minutes/day): 3 157 Mean Difference (IV, Fixed, 95% -113.58 [-144.19,
sensitivity analysis using the fixed-effect Cl) -82.96]
model

Parent training programmes for managing infantile colic (Review)
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Analysis 1.1. Comparison 1 Parent training versus control, Outcome 1 Crying time at completion (minutes/day).

Study or subgroup Parent training Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Dihigo 1998 67 (37) 6 195 (38) BB 59.27% -128[-167.77,-88.23]
Keefe 2006 77.4(72.6) 57 176.4 —a— 34.04% -99[-151.48,-46.52]

(190.2)

Parkin 1993 312 (58.8) 11 372(191.4) —_ 6.7% -60[-178.33,58.33]
Total *** 74 L 4 100% -113.58[-144.19,-82.96]
Heterogeneity: Tau?=0; Chi*=1.59, df=2(P=0.45); 1>=0%
Test for overall effect: Z=7.27(P<0.0001)

Favours Parent training 200 -100 0 100 200 Favours Control

Analysis 1.2. Comparison 1 Parent training versus control, Outcome 2 Crying time
at completion (minutes/day): sensitivity analysis using the fixed-effect model.

Study or subgroup Parent training Standard care Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% ClI
Dihigo 1998 67 (37) 6 195 (38) —E— 59.27% -128[-167.77,-88.23]
Keefe 2006 77.4(72.6) 57 176.4 —— 34.04% -99[-151.48,-46.52]

(190.2)

Parkin 1993 312 (58.8) 11 372(191.4) S E 6.7% -60[-178.33,58.33]
Total *** 74 L 100%  -113.58[-144.19,-82.96]
Heterogeneity: Tau?=0; Chi*=1.59, df=2(P=0.45); 1>=0%
Test for overall effect: Z=7.27(P<0.0001) ‘ ‘ ‘ ‘

Favours Parent training -200  -100 0 100 200 Favours Standard care
ADDITIONAL TABLES
Table 1. Unused methods
Type of study Unit of analysis

Assessment of risk of bias in
included studies

A third review author (JG) will resolve any persisting disagreements.

Unit of analysis issues

Cluster-randomised trials

Should we find cluster-randomised trials in future updates of this review, we will use the intra-class
correlation coefficient (ICC) to convert trials to their effective sample size before incorporating
them into the meta-analysis, as recommended in the Cochrane Handbook for Systematic Reviews

of Interventions (Higgins 2011c). Where the ICC cannot be used, we will use values available in the
published literature as an external source, as well as contacting the author to supply more data to
allow an estimate of the ICC to be calculated (Campbell 2000).

Cross-over trials

In randomised cross-over studies, individuals receive each intervention sequentially, in a random
order. Cross-over studies usually contain a washout period, which is a stage after the first inter-
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Table 1. Unused methods (continued)

vention but before the second intervention, where time is given for the active effects of the first in-
tervention to wear off before the new intervention begins in order to reduce the carry-over effect
(when the first intervention affects the second). Carry-over effects are of particular concern in this
review, given the educational nature of the interventions being assessed. Should we include cross-
over trials in future updates of this review, we will not include any data in cross-over studies after
the first intervention period.

Qualitative analysis

For qualitative educational content data, we will avoid making a priori hypotheses and conclu-
sions, in keeping with a grounded theory approach. Following data collection and processing, two
review authors (MG and SB) will code the data using Nvivo 2015. They will develop an initial the-
matic index, with the addition of emerging thematic categories according to interpretation of the
content of the data. The analysis will proceed through three stages consisting of open, axial and se-
lective coding, with constant comparison taking place throughout each phase. Each stage will pro-
vide categories that could be used to explore the themes of the data and build an interpretation
that could address the overarching research questions.

Dealing with missing data

We will explore the impact of including studies with high levels of missing data in the overall as-
sessment of intervention effect by conducting sensitivity analyses (see Sensitivity analysis).

Data synthesis

While there may be heterogeneity in the interventions, as well as the comparisons, we considered
that the consensus on definitions of symptoms for eligibility manages the risk of 'blurring' the re-

sults. However, if we perceive a risk upon evaluation of our findings, we will conduct a sensitivity

analysis by removing such studies to provide more definite findings.

Subgroup analysis and inves-
tigation of heterogeneity

Where data permit, we will conduct the following subgroup analyses:

1. type of feeding (bottle-fed versus breast-fed);

2. short-term and long-term follow-up (four weeks or less versus more than four weeks of treat-
ment);

3. type of parental training (face-to-face versus distance or written materials); and
4. crying time in consideration with infant's age.

These analyses will be exploratory as they will involve non-experimental (cross-study) comparisons
on primary outcomes only. We will treat any conclusions with caution.

Sensitivity analysis

Where data permit, we will conduct sensitivity analyses to determine whether findings are sensitive
to:

1. trials with low levels of potential bias versus trials with high levels of potential bias;
2. missing information or missing results (using 20% attrition as 'high risk' of bias, see above); and

3. the definition of colic used, by conducting analyses on studies using the stringent Wessel defin-
ition of infant colic (Wessel 1954), the more recent definition given by Hyman 2006, and a non-
recognized definition.

Table 2. Content of parent training programmes

Study

Content

Dihigo 1998

Provided a protocol for parent-infant interaction consisting of counselling and flow charts. Coun-
selling focused on feeding patterns based upon the results of a Nursing Child Assessment Feeding
Scale and diaries. The flow charts enabled parents to understand their infants needs when they
were crying (to be fed, to sleep, to suck, to be held, to be stimulated).

The control group received empathy and support from the researcher.
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Table 2. Content of parent training programmes (continued)

Keefe 2006

Used the REST Routine for Infant Irritability (REST ROUTINE) programme, which consisted of two
parts. In the first part, which involved the infant, parents were informed to regulate the infant's be-
haviour and protect them from overstimulation and exhaustion. They were also told to synchro-
nise the infant's sleep-wake cycle and various infant holds and positions. Repetition of these meth-
ods was recommended. In the second part of the programme, which focused on the parent, a nurse
provided reassurance, empathy, support and suggested caregivers' take a break.

The control group received routine care, which was not described in the study.

Parkin 1993

Taught mothers different management methods to try to reduce crying, including showing an early
response to the baby's crying, soothing the baby, avoiding overstimulation, using a pacifier, hold-
ing and carrying the infant, using an infant carrier, and maintaining a day-night orientation. Written
summaries were provided.

The second intervention group used a sleep-tight car ride simulation device when the infant's cry-
ing was lasting up to 1 hour.

The control group received general information and reassurance.

Saeidi 2013

Taught mothers 'kangaroo care', which involves skin-to-skin contact between the mother and in-
fant, during which breastfeeding can also occur. A blanket was provided to cover both infant and
mother. Mothers were instructed to do this for a minimum of two hours a day.

The control group were asked to rock their infants in the crib.

Salisbury 2012

A paediatrician and mental health clinician delivered family-centred treatment consisting of strate-
gies to manage the infant's distress and the caregiver's stress. Strategies focused on sleep, feeding,
routine and the family's mental health, and included soothing strategies, analysis of day and night
behaviour to increase sleep, and encouraging daytime naps.

Routine standard care which often includes a brief 30-minute office visit.

Taubman 1988

Provided parents with written instructions on how to meet the needs of their crying infant. The in-
structions detailed five needs the infant is possibly signalling (food, sleep, stimulation, suck, or to
be held). Parents were instructed to identify the need and respond to it appropriately.

The control group received a hydrolysed casein formula and mothers were informed to exclude
milk from their infants' diets. After nine days, parents received counselling and were informed to
return to the original diets and original formulas.

Van Sleuwen 2006

Healthcare nurses provided parent training, which consisted of a sequence of sleeping, feeding the
infant after s/he woke, interacting positively with the baby and allowing the baby to play alone in

a playpen. Parents were instructed to watch for signs of tiredness in the baby while in the playpen.
When tired, the baby was put to bed and tucked in tightly with sheet and blankets, after which a
new cycle started. Essential is the repetitiveness of the elements, feeding the infant directly after
waking (with an assumption that a well-rested baby is able to drink effectively) and not feeding to
stop crying, and after playing alone putting the child to bed sleepy but awake.

The comparator group received the same parent training course, with the addition of swaddling
for sleeping periods, where an infant was wrapped in two cloths. Parents were trained to swaddle
- shoulders and arms are wrapped tightly; from the hip down the wrapping was less tight, allowing
for leg flexion and abduction.
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APPENDICES

Appendix 1. Search strategies
Cochrane Central Register of Controlled Trials (CENTRAL) in the Cochrane Llbrary
Searched 2 September 2016 (612 records); 5 February 2018 (108 new records), 4 June 2019 (148 new records)

#1 [mh Colic]

#2 colic*

#3 ((stomach or abdominal or abdomen*) near/3 (spasm* or pain* or cramp*))
#4 ((gastric or gastro*) near/3 (spasm* or pain* or cramp*))

#5 [mh Crying]

#6 (cry or crying or cries)

#7 {or #1-#6}

#8 [mh infant]

#9 (baby or babies or infant* or child* or newborn* or neonat*)
#10{or #8-#9}

#11 #7 and #10

#12 [mh Parents]

#13 [mh Parenting]

#14 [mh "Parent-Child Relations"]

#15 [mh A"family relations"]

#16 [mh "maternal behavior"]

#17 [mh "paternal behavior"]

#18 [mh "maternal deprivation"]

#19 [mh "paternal deprivation"]

#20(parent* or mother* or father* or maternal* or paternal* or famil*)
#21{or #12-#20}

#22 [mh "Health Education"]

#23 [mh Education]

#24 [mh teaching]

#25 (class* or coach* or counsel* or curricul* or educat* or group* or intervention* or learn* or package* or program* or support* or teach*
or train*)

26 {or #22-#25}

#27 #21 and #26

#28 [mh Parents/ED]

#29 ((home* or nurse* or famil* or mother* or parent* or father*) near/2 visit*)
#30 {or #27-#29}

#31#11 and #30

MEDLINE Ovid
Searched 1 September 2016 (803 records); 5 February 2018 (55 new records), 4 June 2019 (53 new records)

Lines 32 to 42 are the sensitivity maximizing version of the Cochrane Highly Sensitive Search Strategy for identifying randomised trials in
MEDLINE Ovid (Lefebvre 2008),

1 colic/

2 colicS.tw.

3 ((stomach or abdominal or abdomen$) adj3 (spasm$ or pain$ or cramp$)).tw.
4 ((gastric or gastro$) adj3 (spasm$ or pain$ or cramps$)).tw.
5crying/

6 (cry or crying or cries).tw.

7or/1-6

8 exp Infant/

9 (baby or babies or infant$ or child$ or newborn$ or neonat$).tw.
10 0r/8-9

117and 10

12 exp Parents/

13 Parenting/

14 exp Parent-Child Relations/

15 family relations/

16 exp maternal behavior/
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17 maternal deprivation/

18 paternal behavior/

19 paternal deprivation/

20 (parent$ or mother$ or father$ or maternal$ or paternal$ or famil$).tw.
210r/12-20

22 Health Education/

23 education/

24 teaching/

25 (class$ or coach$ or counsel$ or curricul$ or educat$ or group$ or intervention$ or learn$ or package$ or programs or support$ or teach
$ortrain$).tw.

26 0or/22-25

2721 and 26

28 exp Parents/ed [Education]

29 ((home$ or nurse$ or famil$ or mother$ or parent$ or father$) adj2 visit$).tw.
30 or/27-29

3111and30

32 randomized controlled trial.pt.

33 controlled clinical trial.pt.

34 randomit#ed.ab.

35 placebo$.ab.

36 drug therapy.fs.

37 randomly.ab.

38 trial.ab.

39 groups.ab.

40 or/32-39

41 exp animals/ not humans.sh.

42 40 not 41

433land 42

MEDLINE(R) In-Process & Other Non-Indexed Citations Ovid
Searched 1 September 2016 (170 records); 5 February 2018 (114 new records), 4 June 2019 (55 new records)

1 colicS.tw,kw.

2 ((stomach or abdominal or abdomen$) adj3 (spasm$ or pain$ or cramp$)).tw,kw.
3 ((gastric or gastro$) adj3 (spasm$ or pain$ or cramps$)).tw,kw.

4 (cry or crying or cries).tw,kw.

5or/1-4

6 (baby or babies or infant$ or child$ or newborn$ or neonat$).tw,kw.

75and 6

8 (parent$ or mother$ or father$ or maternal$ or paternal$ or famil$).tw,kw.

9 (class$ or coachs$ or counsel$ or curricul$ or educat$ or group$ or intervention$ or learn$ or package$ or programs$ or support$ or teach
S or train$).tw,kw.

108and9

11 ((homeS$ or nurse$ or famil$ or mother$ or parent$ or father$) adj2 visit$).tw,kw.
1210o0r11

137and 12

MEDLINE(R) Epub Ahead of Print Ovid
Searched 1 September 2016 (38 records); 5 February 2018 (44 new records), 4 June 2019 (48 new records)

1 colicS.tw,kw.

2 ((stomach or abdominal or abdomens$) adj3 (spasm$ or pain$ or cramps$)).tw,kw.
3 ((gastric or gastro$) adj3 (spasm$ or pain$ or cramps$)).tw,kw.

4 (cry or crying or cries).tw,kw.

50r/1-4

6 (baby or babies or infant$ or child$ or newborn$ or neonat$).tw,kw.

75and6

8 (parent$ or mother$ or father$ or maternal$ or paternal$ or famil$).tw,kw.

9 (class$ or coachs$ or counsel$ or curricul$ or educat$ or group$ or intervention$ or learn$ or package$ or programs$ or support$ or teach
$ or train$).tw,kw.

108and 9

11 ((homeS$ or nurse$ or famil$ or mother$ or parent$ or father$) adj2 visit$).tw,kw.
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1210o0rl1l1
137and 12

Embase Ovid

Searched 1 September 2016 (881 records); 5 February 2018 (130 new records), 4 June 2019 (126 new records)

1 colic/

2 crying/

3 colicS.tw.

4 ((gastric or gastro$) adj3 (spasm$ or pain$ or cramps$)).tw.

5 ((stomach or abdominal or abdomens$) adj3 (spasm$ or pain$ or cramp$)).tw.
6 (cry or crying or cries).tw.

7or/1-6

8 exp infant/

9 (baby or babies or infant$ or child$ or newborn$ or neonat$).tw.
108o0r9

117and 10

12 Infantile colic/

1311o0r12

14 exp Parent/

15 exp child parent relation/

16 family relation/

17 parental deprivation/

18 (parent$ or mothers$ or father$ or maternal$ or paternal$ or famil$).tw.
19 or/14-18

20 health education/

21 education/

22 teaching/

23 (class$ or coach$ or counsel$ or curricul$ or educat$ or group$ or intervention$ or learn$ or package$ or programs or support$ or teach
S or train$).tw.

24 0r/20-23

2519 and 24

26 parenting education/

27 ((home$ or nurse$ or famil$ or mother$ or parent$ or father$) adj2 visit$).tw.
28250r260r27

2913 and 28

30 Randomized controlled trial/

31 controlled clinical trial/

32 Single blind procedure/

33 Double blind procedure/

34 triple blind procedure/

35 Crossover procedure/

36 (crossover or cross-over).tw.

37 ((singl$ or doubl$ or tripl$ or trebl$) adjl (blind$ or masks)).tw.
38 Placebo/

39 placebo.tw.

40 prospective.tw.

41 factorial$.tw.

42 randomS.tw.

43 assign$.ab.

44 allocat$.tw.

45 volunteer$.ab.

46 or/30-45

4729 and 46

CINAHL Plus EBSCOhost
Searched 2 September 2016 (270 records); 5 February 2018 (81 new records), 4 June 2019 (63 new records)

S1 (MH "Colic")

S2 colic*

S3 TI((stomach or abdominal or abdomen*) N3 (spasm* or pain* or cramp*)) or AB((stomach or abdominal or abdomen*) N3 (spasm* or
pain* or cramp?*))
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S4 TI((gastric or gastro*) N3 (spasm* or pain* or cramp*)) or AB((gastric or gastro*) N3 (spasm* or pain* or cramp*))
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Searched 1 September 2016 (543 records); 5 February 2018 (41 new records), 4 June 2019 (32 new records)

1Crying/

2 colic$.tw.

3 ((stomach or abdominal or abdomens$) adj3 (spasm$ or pain$ or cramp$)).tw.
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Indexes=SCI-EXPANDED, SSCI Timespan=All years

# 11 TS=(class* or coach* or counsel* or curricul* or educat* or group* or intervention* or learn* or package* or program* or support* or
teach* or train*)

Indexes=SCI-EXPANDED, SSCI Timespan=All years

# 10 TS=(parent* or mother* or father* or maternal* or paternal* or famil*)
Indexes=SCI-EXPANDED, SSCI Timespan=All years

#9 #8 AND #7
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# 6 TS= (abdomen* Near/3 spasm* or abdomen* near/3 pain* or abdomen* near/3 cramp?*)
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# 3 TS= (gastro* Near/3 spasm* or gastro* near/3 pain* or gastro* near/3 cramp*)
Indexes=SCI-EXPANDED, SSCI Timespan=All years

#2 TS= (gastric Near/3 spasm* or gastric near/3 pain* or gastric near/3 cramp®)
Indexes=SCI-EXPANDED, SSCI Timespan=All years

# 1 TS=(colic* or cry or cries or crying)

Indexes=SCI-EXPANDED, SSCI Timespan=All years

Conference Proceedings Citation Index - Science and Conference Proceedings Citation Index Social Science and Humanities Web
of Science

Searched 5 September 2016 (57 records); 5 February 2018 (3 new records), 4 June 2019 (0 new records)

#19 #16 AND #15

Indexes=CPCI-S, CPCI-SSH Timespan=2018-2019

# 18 #16 AND #15

Indexes=CPCI-S, CPCI-SSH Timespan=2016-2018

# 17 #16 AND #15

Indexes=CPCI-S, CPCI-SSH Timespan=All years

#16 TS=(random* or trial* or control* or placebo* or group* or blind* or longitudinal™ or prospectiv*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 15 #14 AND #9

Indexes=CPCI-S, CPCI-SSH Timespan=All years

#14 #13 OR #12

Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 13 TS=("home visit*")

Indexes=CPCI-S, CPCI-SSH Timespan=All years

#12#11 AND #10

Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 11 TS=(class* or coach* or counsel™ or curricul* or educat* or group* or intervention* or learn* or package* or program* or support* or
teach* or train*)

Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 10 TS=(parent* or mother* or father* or maternal* or paternal* or famil*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 9 #8 AND #7

Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 8 TS=(baby or babies or infant* or child* or newborn* or neonat*)

Indexes=CPCI-S, CPCI-SSH Timespan=All years

#7 #6 OR #5 OR #4 OR #3 OR #2 OR #1

Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 6 TS= (abdomen* Near/3 spasm* or abdomen* near/3 pain* or abdomen* near/3 cramp?*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years

#5 TS= (abdominal Near/3 spasm* or abdominal near/3 pain* or abdominal near/3 cramp*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 4 TS= (stomach Near/3 spasm* or stomach near/3 pain* or stomach near/3 cramp*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years
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# 3TS= (gastro* Near/3 spasm* or gastro* near/3 pain* or gastro* near/3 cramp*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 2TS= (gastric Near/3 spasm* or gastric near/3 pain* or gastric near/3 cramp*)
Indexes=CPCI-S, CPCI-SSH Timespan=All years

# 1 TS=(colic* or cry or cries or crying)
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LILACS http://lilacs.bvsalud.org/en/
Searched 2 September 2016 (6 records); 5 February 2018 (no new records), 5 June 2019 (0 new records)

(tw:(baby OR babies OR infant* OR neonat* OR newborn*)) AND (tw:(colic* OR cries OR crying OR cry)) AND (tw:(parent* OR mother* OR
father* OR famil* OR maternal* OR paternal*)) AND (tw:((class* OR coach* OR counsel* OR curricul* OR educat* OR group* OR intervention*
OR learn* OR package* OR program* OR support* OR teach* OR train* OR visit* ) )) AND (instance:"regional") AND ( type_of_study:("clin-
ical_trials"))

Cochrane Database of Systematic Reviews (CDSR) part of the Cochrane Library
Searched 2 September 2016 (15 records); 5 February 2018 (8 new records), 4 June 2019 (4 new records)

#1 colic*:ti,ab,kw

#2 ((bout* or episod* or excess* or time* or hours or period*) near (cry or crying or cries)):ti,ab,kw
#3 {or #1-#2}

#4 (baby or babies or infant* or child* or newborn* or neonat*):ti,ab,kw

#5 #3 and #4 in Cochrane Reviews, Cochrane Protocols

Database of Abstracts of Reviews of Effects (DARE) part of the Cochrane Library
Searched 2 September 2016 (9 records).

#1 colic*:ti,ab,kw

#2 ((bout* or episod* or excess* or time* or hours or period*) near (cry or crying or cries)):ti,ab,kw
#3 {or #1-#2}

#4 (baby or babies or infant* or child* or newborn* or neonat*):ti,ab,kw

#5 #3 and #4 in Other Reviews

Epistemonikos

Searched 2 September 2016 (8 records); 5 February 2018 (3 new records), 5 June 2019 (6 new records)

Full query:title:(colic* OR cry OR crying OR cries) AND title:(infant* OR child* OR baby OR babies OR neonat* OR newborn*) AND (title:(par-
ent* OR father* OR mother* OR famil*) OR abstract:(parent* OR father* OR mother* OR famil*)) AND (title:(class* OR coach* OR counsel* OR
curricul* OR educat* OR group* ORintervention* OR learn* OR package* OR program™ OR support* OR teach* OR train*) OR abstract:(class*
OR coach* OR counsel* OR curricul* OR educat” OR group* OR intervention* OR learn* OR package* OR program™ OR support* OR teach*
OR train*)) Limited to systematic reviews

WorldCat https://www.worldcat.org/
Searched 2 September 2016 (8 records); 5 February 2018 (1 new record), 5 June 2019 (0 new records)

kw:(colic* OR crying OR cries OR cry) AND (baby OR babies OR infant* OR neonat* OR newborn*) AND kw:(PARENT* OR MOTHER* OR
FATHER* OR FAMIL*) AND (kw:class* OR coach* OR counsel* OR curricul* OR educat* OR group* OR intervention* OR learn* OR package*
OR program* OR support* OR teach* OR train* OR visit*) Limited to Theses

ClinicalTrials.gov

2 September 2016 (10 records)
(parents OR mothers OR fathers OR carers OR caregivers ) AND ( education OR training OR support OR program or class or group ) | Inter-
ventional Studies | colic OR crying

6 February 2018 (4 records after duplicates removed)

Search string 1

Interventional Studies | colic OR crying | education OR training OR support OR program or class or group | First posted from 09/01/2016
to 02/06/2018 (2 records)

Search string 2
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Interventional Studies | colic OR crying | parents OR mothers OR fathers OR carers OR caregivers | First posted from 09/01/2016 to
02/06/2018 (4 records)

5 June 2019 (5 records after duplicates removed)

Search string 1
Interventional Studies | colic OR crying | education OR training OR support OR program or class or group | First posted from 02/06/2018
to 06/05/2019 (2 records)

Search string 2
Interventional Studies | colic OR crying | parents OR mothers OR fathers OR carers OR caregivers | First posted from 02/06/2018 to
06/05/2019 [4 records]

WHO ICTRP http://apps.who.int/trialsearch
Searched 2 September 2016 (25 records); 6 February 2018 (3 new records), 5 June 2019 (10 new records)

Advanced search: TITLE| baby OR babies OR child* OR neonat* OR newborn* OR infant* AND Condition|(colic* OR cries OR Cry OR crying)
AND INTERVENTION| parent* OR mother* OR father* OR famil* OR maternal* OR paternal*

Appendix 2. Criteria for assigning 'Risk of bias' judgements
Sequence generation

We included only RCTs or quasi-RCTs in this review. We assessed randomisation as being at low risk of selection bias if the procedure
of sequence generation was explicitly described to confirm it was random; examples included computer-generated random numbers,
a random numbers table or coin-tossing. If no description was given, we contacted the study authors for further information and if we
failed to receive a response, we assigned a judgment of unclear risk of selection bias. We considered studies that use non-randomised
procedures to be at high risk of selection bias.

Allocation concealment

We assessed concealment of treatment allocation as being at low risk of selection bias if the procedure was explicitly described and ad-
equate efforts were made to ensure that intervention allocations could not have been foreseen in advance of, or during, enrolment; ex-
amples included centralized randomisation, numbered or coded containers, or sealed envelopes. Procedures considered to have a high
risk of selection bias included alternation or reference to case record numbers or dates of birth. We also assigned a high risk of selection
bias if allocation concealment did not occur, as intervention allocations could have been foreseen and thus introduced potential bias. If
no description was given, we contacted the study authors, and if we did not receive a response, we assigned a judgment of unclear risk
of selection bias.

Blinding of parents and health professionals

In this context, the intervention is administered by parents and so, in effect, we considered them to be the target of the blinding procedures.
Indeed, as the participants were less than four months of age by the defined inclusion criteria, we deemed that this item was not applicable
to them. Furthermore, parents often act as outcome assessors. We primarily assessed the risk of bias associated with the blinding of
participants based on the likelihood that such blinding was sufficient to ensure that parents had no knowledge as to which intervention
the infant received. We assessed blinding at low risk of bias where it was explicitly described how the parents could have no knowledge
of which intervention the infant was receiving, and at high risk of bias where it was clear that parents were aware of which intervention
the infant was receiving. We assessed blinding at unclear risk of bias where we did not have enough information to make an assessment
of either high or low risk of bias, based on the information provided in the papers, or after contacting the study authors.

Blinding of outcome assessment

We described, for each included study, the methods used, if any, to blind the outcome assessors from knowledge of which intervention a
participant received. We judged studies to be at low risk of detection bias if they were blinded or if we considered that the lack of blinding
could not have affected the results. If blinding was not done, or was not possible due to the nature of intervention, we judged the study
to be at high risk of detection bias because it was possible that the lack of blinding influenced the results. If no description was given,
we contacted the study authors for more information, and if we did not receive a response, we assigned a judgment of unclear risk of
detection bias. We noted the blinding of health professionals, if reported.

Incomplete outcome data

Incomplete outcome data essentially included attrition, exclusions, and missing data.

We assigned a judgment of low risk of attrition bias if:
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1. participantsincluded in the analysis were exactly those who were randomised into the trial, if missing outcome data were balanced in
terms of numbers across intervention groups with similar reasons for missing data across groups, or if there were no missing outcome
data;

2. for dichotomous outcome data, the proportion of missing outcomes compared with observed event risk was not sufficient to have a
clinically relevant impact on the intervention effect estimate;

3. for continuous outcome data, the plausible effect size (standardized mean differences (SMD)) among missing outcomes was not suffi-
cient to have a clinically relevant impact on observed effect size; or

4. missing data were imputed using appropriate methods.
We assigned a judgment of high risk of attrition bias when:

1. reasons for missing outcome data were likely to be related to the true outcome, with either an imbalance in numbers or reasons for
missing data across intervention groups;

2. for dichotomous outcome data, the proportion of missing outcomes compared with observed event risk was sufficient to induce clin-
ically relevant bias in the intervention effect estimate;

3. for continuous outcome data, the plausible effect size (SMD) among missing outcomes was sufficient to induce clinically relevant bias
in the observed effect size;

4. an 'as-treated’ analysis was carried out in cases where there was substantial departure of the intervention received from that assigned
at randomisation;

5. there was a potentially inappropriate application of simple imputation; or

6. the dropout rate was reported as higher than 20%, since there is evidence that dropout rates higher than 20% are likely to increase bias
in treatment estimates (Unnebrink 2001; Wright 2003).

We assigned a judgment of unclear risk of attrition bias when:

1. there was insufficient reporting of attrition or exclusions, or both, to permit a judgment of low or high risk of bias;
2. the study reported incomplete outcome data; or
3. the numbers randomised to intervention and control groups were not clearly reported.

Selective outcome reporting

We assessed the reporting of outcomes as being at low risk of reporting bias if all study outcomes declared in the Methods section were
reported in the Results section. We also evaluated whether different reports of the study were available, including protocols, and examined
them to ensure there was no suggestion of selective outcome reporting. If no report was given of all outcomes declared in the Methods
section, we contacted the study authors for more information, and if we did not receive a response we assigned a judgment of unclear risk
of reporting bias. If there was evidence of selective reporting (such as a significant departure from the protocol or key outcomes that were
due to be investigated were not reported), we assigned a judgment of high risk of reporting bias.

Other potential threats to validity

If the study was at risk of other sources of bias, we assessed it as being at high risk of other bias. For instance, if it was stopped early due to
a data-dependent process, having a baseline imbalance between the groups, or sources of sponsorship or funding. We assessed the study
as being at low risk of other bias if it appeared to be free from such threats to validity. When the risk of bias was unclear from published
information, we attempted to contact the study authors for clarification. If this was not forthcoming, we assessed these studies as being
at unclear risk of other bias.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

1. Authors
a. Jesal Gohil replaced Megan Thomas on the review team and is lead author of the review.

2. Types of outcome measures

a. As with a number of protocols published at the same time as this one by our group (i.e. Probiotics to prevent infantile colic (Banks
2016), Dietary modifications for infantile colic (Savino 2014b)), it became apparent very quickly that our primary outcome did not
match the published literature. Consequently, the team made the decision that the primary reported outcome was an appropriate
clinical parameter as so few studies reported reduction in cases of colic as a dichotomous outcome, so this was replaced by 'Crying
time at completion of study period'.

b. We reworded the outcomes of 'Reduction in the duration of crying' and 'Reduction in frequency of crying episodes per 24 hours' to
the more neutral definitions of 'Change in duration of crying' and 'Frequency of crying episodes per 24 hours', to reflect the fact that
we are assessing the variable rather than a deterioration in the variable.

3. Electronic searches

a. We planned to translate studies published in languages other than English, but this did not occur as we did not identify any such

studies.

4. 'Summary of findings' tables (beneath Data synthesis)
a. We updated the GRADE criteria in line with current guidance, to refer to 'certainty', instead of 'quality’ (e.g. high certainty, moderate
certainty, low certainty, very low certainty).
b. We planned to include all outcomes in our 'Summary of findings' table but decided to present only primary outcomes as these are
the most clinically relevant.
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