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Abstract

Aim: Osteopathy and chiropractic techniques are used for babies for different rea-
sons, but it is unclear how effective they are. The aim of this study was to evaluate
their effectiveness in reducing crying time and increasing sleeping time in babies with
infantile colic.

Methods: A systematic review and meta-analysis was conducted on infantile colic
studies that used complementary and alternative medicine techniques as interven-
tions. The outcome measures were hours spent crying and/or sleeping. We used
the PubMed, Physiotherapy Evidence Database, Cochrane Library, Embase, Web of
Science, Scopus, Osteopathic Medicine Digital Database and Google Scholar data-
bases from inception to 11 November 2022.

Results: The methodological quality of the randomised control trials ranged from
fair to high. We focused on five studies with 422 babies. Complementary treatments
failed to decrease the crying time (mean difference -1.08, 95% Cl: -2.17 to 0.01,
I>=92%) and to increase sleeping time (mean difference 1.11, 95% CI: -0.20 to 2.41;
1%:91%), compared with no intervention. The quality of the evidence was rated as very
low for both outcome measures.

Conclusion: Osteopathy and chiropractic treatment failed to reduce the crying time
and increase sleeping time in babies with infantile colic, compared with no additional

intervention.
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1 | INTRODUCTION

Infantile colic was first clinically defined by Wessel et allasa baby
crying uncontrollable and inexplicable for more than 3h/day, for
3days/week, for 3weeks. Other symptoms are now included in the
clinical diagnosis, such as difficulties in passing gas and constipa-
tion.? Babies who have infantile colic mainly present with prolonged
crying and difficulties sleeping. Crying episodes begin in the first
15days of life and gradually resolve spontaneously by 3-4 months of
age.3'4 The worldwide prevalence of infantile colic in children under
the age of 3months has been reported to be 20%,> making this an
important health and socioeconomic problem.

Several treatment techniques have been described for infantile
colic, such as pharmacological interventions,® probiotics, dietary
modifications,” physiotherapy8 or other complementary and alter-
native medicines (CAMs). Structural osteopathy,” cranial osteop-
athy,'® visceral osteopathy and chiropractic treatments!! are the
most frequently performed CAM techniques.

Osteopathy and chiropractic treatments are manual therapies
that are defined as CAMs by the World Health Organization (WHO).
These are covered in two WHO documents: benchmarks for osteo-
pathic education published in 2010,'? and guidelines on basic train-
ing and safety in chiropractic, published in 2005.1% These documents
state that both these CAM treatments use manual palpation to di-
agnose and treat diverse musculoskeletal disorders and highlight the
repercussions of these therapies on the nervous system and general
health. Osteopathy and chiropractic both use a holistic approach,
which emphasises the relationship between the body, mind and
spirit in health and disease.??3

Both therapies are based on the theory that misalignments
in bone structure and tensions in soft tissue may have a negative
impact on functioning and well-being. That is why the most com-
mon techniques used in CAMs are mobilising and manipulating the
spine and joints, soft tissues techniques and cranial and visceral
techniques.}*® The clinical reasoning behind the use of these tech-
niques is based on a number of different beliefs. These include the
fact that the birth process can cause extreme pressures in the cranial
structure and that poor positioning in the uterus can cause spinal
dysfunction.16

Some authors have discussed how effective these interventions
are in treating infantile colic and other paediatric disorders, but the
quality of the published studies has been low. Dobson et al reported
unclear results about the use of manipulative therapies for infan-
tile colic'® and Coté et al.Y” stated that CAMs were not effective for
treating non-musculoskeletal disorders. The results of the system-
atic review and meta-analysis conducted by Posadzki et al were in
line with other studies. The authors concluded that the effective-
ness of osteopathy for treating different paediatric conditions re-
mained unproven.'® Studies have disagreed on the effectiveness of
using chiropractic treatment. Ernst concluded that chiropractic care
was not based on convincing data from rigorous clinical trials,'? but

Alcantara et al, concluded that it could be a promising approach.20
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Key Notes

e This systematic review and meta-analysis evaluated
whether osteopathy and chiropractic treatment re-
duced crying time and increased sleeping time in babies
with infantile colic.

e Five studies on 422 children were analysed and they
showed that these complementary and alternative med-
icines were infective in tackling infantile colic.

e The quality of the evidence was rated as very low for

both outcome measures.

It is necessary to clarify how effectively osteopathy and chiroprac-
tic approaches can treat or reduce infantile colic, due to the lack
of high-quality evidence to support these intervention and the het-
erogeneity of the results. Moreover, clear conclusions are required,
as the number of children seeking manipulative treatment for neu-
romusculoskeletal disorders is increasing, even though there is no
clear evidence to say they are suitable.!® The aim of this study was to
assess the effectiveness of osteopathy and chiropractic treatment
in reducing crying time and increasing sleeping time in babies with
infantile colic.

2 | METHODS
2.1 | Study design

This study protocol for this systematic review and meta-analysis
was registered in the International Prospective Register of
Systematic Reviews (CRD42022373815). It has been reported ac-
cording to the Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) statement and the Cochrane

recommendations.?!

2.2 | Search strategy

The literature search was conducted using a number of databases
from inception to 11 November 2022: PubMed, the Physiotherapy
Evidence Database, the Cochrane Library, Embase, Web of Science,
Scopus, Google Scholar and the Osteopathic Medicine Digital
Database. The Population, Intervention, Comparison and Outcome
framework were used to define the search strategy. The medical
subject headings that were used were musculoskeletal manipulation,
osteopathic manipulation, chiropractic manipulation and infant. The
strategies used to search each database are shown in Appendix S1.
The reference lists of all the included studies were searched for grey

literature.
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2.3 | Eligibility criteria and study selection

Studies were included in this systematic review and meta-analysis
if they focused on babies diagnosed with infantile colic who were
treated with any type of CAMs: cranial, visceral or structural os-
teopathy or chiropractic manipulation or mobilisation. The control
groups needed to be selected on the basis of no CAM intervention.
Only studies that included outcome measures for crying and/or
sleeping with a valid and reliable instrument were included.

Studies were excluded if they included any other paediatric
condition or if they did not report any of these measures or used
a non-validated instrument. They were also excluded if they were
not randomised controlled trials and the papers were not available in
English, French or Spanish.

Two reviewers (LC and AC) independently performed the data-
base searches. The references were exported to the Mendeley desk-
top (Mendeley Ltd, Oxford, UK) and the duplicates were removed.
The titles and abstracts were screened to determine whether the
papers met the eligibility criteria. Potential full texts were examined
by the same reviewers. A third author (SJ) resolved any possible

disagreements.

2.3.1 | Data extraction

The same reviewers (LC and AC) independently extracted the data,
following the standardised process adapted from the Cochrane
Collaboration. These comprised the characteristics of the study
population, aspects of the intervention, outcome measures and re-
sults. The third author (SJ) resolved any disagreements. Data were

analysed using qualitative and quantitative synthesis.

2.4 | Risk of bias and quality of the evidence

The quality of the studies was assessed independently by two authors
(LC and AC) using the Physiotherapy Evidence Database scale and the
Cochrane Risk of Bias tool. The Physiotherapy Evidence Database scale
is an 11-item scale based on the Delphi list developed by Verhagen
et al.?2 A score of seven or above was considered high quality, five to
six was considered fair quality and four or less was considered poor
quality.?? One item of the Physiotherapy Evidence Database scale,
covering eligibility criteria, was related to external validity and was not
used to calculate the total score. The Cochrane Risk of Bias tool was
used to determine the potential bias and internal validity of the studies
and classify them as low, unclear or high risk, based on seven criteria.®®
Both scales have been shown to be reliable for evaluating the quality
of studies and assessing the risk of bias.

The certainty of the evidence was assessed using the Grading
of Recommendation, Assessment, Development and Evaluation
Evidence Profiles classification. This categorises the certainty

as high, moderate, low or very low and allows to researchers to

evaluate the importance of the results given in the studies. It
assesses certainty according to the following domains: study de-
sign, risk of bias, inconsistency, indirect evidence, imprecision
and other factors.?* The certainty of the evidence for the meta-
analysis was downgraded according to the presence of differ-
ent indicators. Studies were downgraded according to the risk
of bias detected. They were downgraded by one or two levels
if more than 25% or 50% of the participants were from studies
with poor or fair methodological quality, respectively. In addi-
tion, the inconsistency of the results was assessed and studies
were downgraded by one level if there was significant hetero-
geneity in the outcome measurements or intervention or the 12
value was 50% or more. They were downgraded by two levels
if the 12 was 75% or more.2>2° The indirectness of the evidence
was downgraded by one level if studies included different pop-
ulations, interventions or comparators. Finally, the imprecision
was assessed and studies were downgraded by one level if there
were fewer than 100 participants in the comparison group and
two levels if the samples comprised 30 individuals or less.?¢728
When it came to the design of the studies, single randomised
trials were considered inconsistent and imprecise and regarded
as providing low-quality evidence. They could be downgraded
further to very low-quality evidence if there was also a high risk

of bias.24??

2.5 | Datasynthesis and analysis

Anindependentresearcher (SC) used RevMan version 5.4 (Cochrane)
to perform the quantitative synthesis of the systematic review and
meta-analysis. Data obtained from the included studies were com-
bined when the participants, interventions, comparators and out-
comes were appropriate. The quantitative synthesis of the results
was carried out according to the outcomes, which were the time
spent crying and sleeping.

The meta-analysis was split into two subgroups: osteopathy or
chiropractic interventions. Data were combined in the meta-analysis
when at least two trials were considered clinically homogeneous.
An inverse variance method was performed when studies used
different tools to assess the same outcome. RCTs were considered
homogeneous if there was a common intervention and outcome. A
fixed-effects meta-analysis was performed when each study esti-
mated exactly the same quantity. A random effects meta-analysis
was performed when combining the intervention effects was able to
incorporate an assumption that the studies were not all estimating
the same intervention effect.>°

Mean and standard deviations (SDs) for the postintervention
findings were extracted and so were sample sizes from each group.
Mean differences (MDs) and 95% confidence intervals (Cls) were cal-
culated based on the postintervention means and SDs.

Funnel plots and the Eggar's tests were not appropriate, because

less than 10 studies were included.
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3 | RESULTS

After the initial screening, 10 studies were considered eligible, but
five were excluded after we read the full text, because they did not
meet the inclusion criteria. The excluded studies included preterm
infants without colic,33? described a secondary analysis of an RCT,*°

>3 and used pharmacological

did not report the outcomes of interes
interventions as the comparison method.>* No additional studies
were included after we reviewed the reference lists of the included
studies and no studies were excluded because of the language they
were published in. The selection process for the five studies that
we included in our qualitative and quantitative synthesis is shown
in the PRISMA flowchart diagram (Figure 1). The kappa agreement

between the reviewers was one.
3.1 | Characteristics of the eligible studies
We studied five RCTs with a total of 422 babies with infantile colic.

The sample sizes ranged from 28 to 185. The diagnostic criteria for

infantile colic in four studies was uncontrollable and inexplicable

ACTA PEDIATRICA RYVMESN

crying for more than 3h/day, for 3days/week, for 3weeks.1+35-%7

The other study focused on babies that had cried unconsolably for
90min in each 24-h period on five of the last 7days‘38 Babies under
eight,!* nine,® 12%°%8 and 14% weeks of age were recruited. The
sociodemographic and clinical characteristics of the babies included
in each study are shown in Table 1.

Different complementary interventions, based on manual ther-
apies, were identified in the experimental groups. Two studies used
osteopathic techniques based on manipulations and/or mobilisa-

tions of the craniosacral complex,35’38

and three used chiropractic
mobilisation or manipulation.*>**%” No interventions were applied
in the control groups. Table 2 provides detailed descriptions of the
interventions.

The duration of the sessions, the number of sessions and the
frequency and duration of the intervention varied among the stud-
ies. Only two studies defined the duration of the sessions and these
ranged from 30 to 40 min.®>38 The total number of sessions varied
from one to four and the duration of the interventions ranged from
1 to 4weeks.'%38 The frequency ranged from one to three ses-
sions in four studies®> 38 and the other study did not report that

data.'?

l Identification of studies via databases and registers J
SR
Records identified from: 1250
c Pubmed (n = 199)
PEDro (n =21) Records removed before
Cochrane Library (n = 114) > screening.
b Embase (n = 53) (n = 1055)
S Web of Science (n = 454)
2 Scopus (n =211)
OSTMED (n = 198)
——
v
Records screened Records excluded
—
(n=195) (n=185)
v
Reports sought for retrieval Reports not retrieved
g (n=10) : (n=0)
; ]
Reports assessed for eligibility
(n=10) ’
Reports excluded:
Did not meet eligibility criteria
in=5)
—
v
. —_— - . Additional studies retrieved from
FIGURE 1 PRISMA Flowchart diagram. § (SntU_d?)S included in review «——| grey literature
OSTMED, osteopathic medicine digital s - (n=0)
database; PEDro, Physiotherapy Evidence £

Database.
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TABLE 1 Sociodemographic and clinical characteristics of subjects in the included studies.

Physiotherapy
evidence
database

Intervention

Number (sex

ratio)

Main results

CG Outcome (tool)

EG

Mean age (SD)

Author

Reduced crying and

Crying and sleep diary

No additional

Osteopathy based on

EG: 39.14 (20.15) days
CG: 33.69 (15.14) days

58 (29 M/29 F)

Castejon-Castejon

increased sleep in EG

vs. CG

intervention

craniosacral therapy

etal.’> 2022

5

Crying and sleep diary ~ Reducing crying in EG vs.

No additional

Osteopathy based on

EG:46.4 (5.4) days
CG: 44.5 (5.0) days

28 (22 M/6 F)

Hayden et al.*® 2006

CG
No differences between

intervention

craniosacral therapy

Quiropractic No additional Crying and sleep diary

EG:6.8 (2.9) weeks
CG:6.6 (2.6) weeks

185 (90 M/95 F)

Holm et al.*” 2021

groups

intervention

manipulation/
mobilisation

6

Reducing crying in EG vs.

Crying diary

No additional

EG:4.9 (2.04) weeks Quiropractic
CG: 5.25 (1.73) weeks

69 (35 M/34 F)

Miller et al.t* 2012

CG

intervention

manipulation/
mobilisation

CABANILLAS-BAREA ET AL.

Quiropractic No additional Crying diary No differences between

No reported

86 (47 M/39 F)

Olafsdottir et al.%®

groups

intervention

manipulation/
mobilisation

2001

Note: Reductions and increases were statistically significant.

Abbreviations: CG, control group; EG, experimental group; F, female; M, male.

3.2 | Outcome measures

The outcome measures considered by the meta-analysis were
assessed at baseline and after the interventions. They were the
total number of hours of crying and sleeping during a 24-h period,
which was recorded in both crying and sleeping diaries by the par-
ents. No follow-up analyses were performed by any of the five

studies. 13538

3.3 | Study quality and risk of bias

Four studies correctly performed the randomisation process.**35-3
Two studies presented a high risk of bias and two reported an un-
clear risk of bias due to missing outcome data 11353638 A|l the stud-
ies appeared to have an unclear risk of bias when it came to selecting
the results that were reported.'*>38 The results of the assess-
ments carried out using the Cochrane risk-of-bias tool are shown in
Figure 2.

The Physiotherapy Evidence Database scale was used to assess
the methodological quality of the studies. Three studies were con-
sidered to provide fair quality*-3>38
high quality®®” (Table 1).

and two were categorised as a

3.4 | Synthesis of the results
The number of hours that an infant spent crying during a 24-h pe-
riod was measured by all the studies. The meta-analysis showed that
osteopathic and chiropractic interventions produced no significant
reduction in crying hours compared to no intervention (MD: -1.08,
95% Cl: -2.17 to 0.01, I? 92%; Figure 3).

The amount of time that the infant slept in a 24-h period was
measured by three of the studies. The quantitative synthesis showed
that osteopathic and chiropractic interventions led to no significant
improvement in total sleeping time compared to no intervention
(MD 1.11, 95% Cl: -0.20 to 2.41, I> 91%; Figure 3b).

3.5 | Adverse events

We looked at adverse effects in the experimental groups after the
interventions. Two studies reported no problems,*®> Holm et al.®’
reported that one participant was withdrawn due to increased cry-
ing. The other two studies did not assess adverse events during the

study period.3¢%8

3.6 | GRADE assessments

The overall certainty of the evidence for both outcome measures
was rated as very low, according to GRADE. The certainty assess-
ment found that both outcome variables had a very serious risk of
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bias and showed inconsistencies and evidence of serious indirect-
ness. The results were uncertain and presented very little confi-
dence in the estimated effect (Table 3).

4 | DISCUSSION
The aim of this study was to assess the effectiveness of osteopathy
and chiropractic treatment in reducing crying time and increasing
sleeping time in babies with infantile colic. The meta-analysis of the
five studies found that CAMs did not reduce the hours spent crying
during a 24-h period when they were compared with no additional
intervention. Moreover, the meta-analysis of three studies showed
that CAMs did not increase sleeping time when it was compared
with no intervention. The certainty of the evidence was rated as
very low.

The methodological quality of the RCTs we included ranged
from fair to high. In general, blinding paediatric participants in
RCTs is an issue and so is blinding therapists in studies that pro-

vide conservative non-pharmacological interventions. Blinding

@ | Bias arising from the randomisation process
- | Bias in selection of the reported result

Castején-Castején etal. 2022 =

- | @ | Bias due missing the outcome data

Hayden et al. 2006

-~

-~ . . Bias due to deviations from intended interventions

=~ | @ | @ | overall risk of bias

37
Holm et al. 2021

Miller et al. 2012

~ Qe
® O ® @ O cizsinmeasurementofthe outcome

w
=) .

Olafsdottir et al. 2001 *°

the parents may increase the quality of such studies. Despite
this, only two of the studies in this systematic review and meta-
analysis use blinded methodology.“’37 Authors have previously
discussed the need to improve the methodological designs of
RCTs on CAMs therapies. None of the studies controlled the
effect of the intervention by using sham or placebo groups. In
addition, adverse effects should be considered whenever manip-
ulation techniques are performed.®’ Two of the studies did not
report any adverse events, while another study withdrew one
patient due to increased crying.37 A patient being withdrawn or
dropping out due to a worsened outcome variable could be con-
sidered an adverse effect and may lead to a risk of bias when the
results are reported.

It is noteworthy that the three studies that demonstrated sta-
tistically significant improvements in the experimental groups
were classified as having fair quality.**3>%® Moreover, the studies
with high quality did not demonstrate any statistically significant
differences.®*%”

Another systematic review and meta-analysis that investi-

gated the clinical effectiveness of osteopathy and chiropractic

Bias arising from the randomisation process
Bias due to deviations from intended interventions
Bias due missing the outcome data

Bias in measurement of the outcome

f

Bias in selection of the reported result I

Overall risk of bias

I

H

% 25% 50%

oT

75%  100%

.Low risk of hias |:|Unclearrisk of hias

[l Hioh risk of bias

FIGURE 2 Risk of bias Cochrane tool.
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FIGURE 3 (A) Forest plot of total crying time after osteopathic and chiropractic treatment. (B) Forest plot of total sleeping time after

osteopathic and chiropractic treatment.

CAMS treatment on crying infants and found some small bene-
fits. However, this systematic review included studies with dif-
ferent infant populations and designs apart from RCTs,*® which
inevitably led to bias. On the contrary, previous studies suggested
that osteopathy and chiropractic interventions did not produce
positive effects when treating paediatric conditions.*®'%%! An
updated review by Ernst showed that chiropractic spinal ma-
nipulation failed to demonstrate its effectiveness for treating
infantile colic.? Posadzki et al.*® updated systematic review and
meta-analysis showed that osteopathy was not effective for
treating children with different disorders, including infantile colic.
Meanwhile, Guillaud et al. examined using these techniques and
therapeutic strategies for cranial osteopathy. The authors con-
cluded that there was virtually no methodologically strong evi-
dence to demonstrate the clinical efficacy of these approaches.*?
Several authors have questioned the validity, plausibility and use
of osteopathic methods.**** Hartman et al.*® suggested that
cranial osteopathy should not be used in academic and clinical
settings until outcome studies showed that these techniques pro-

duce a positive clinical effect.

The results of this study were in accordance with previous evi-
dence that suggested that CAMs failed to show short-term benefits
for infantile colic. The medium-term and long-term effects of these in-
terventions have not been assessed by any study. This is understand-
able, because infantile colic gradually and spontaneously improves
between the third and fourth month of age. However, the interven-
tions have typically lasted from 1 to 4weeks, so follow-up studies
could be performed until the third or fourth month of age.

The Consolidated Standards of Reporting Trials and the
Template for Intervention Description and Replication promote
the need for information on treatment dosage, so that the re-
sults obtained by researchers and/or in the clinical fields can be
reproduced. In the studies we reviewed, the intervention was
applied after a subjective evaluation performed by an osteopath
or a chiropractor.'%>-38 The evaluation was based on the manual
palpation of structures, in order to try and diagnose dysfunctions
or impairments. It would be difficult to replicate these in other
studies. Treatment was based on the subjective findings during
the evaluation. That is why the interventions were very heteroge-

neous. None of the studies showed anything measurable regarding
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