
doi:10.1136/adc.84.2.138 
 2001;84;138-141 Arch. Dis. Child.

  
E Olafsdottir, S Forshei, G Fluge and T Markestad 
  

 with chiropractic spinal manipulation
Randomised controlled trial of infantile colic treated

 http://adc.bmj.com/cgi/content/full/84/2/138
Updated information and services can be found at: 

 These include:

 References

 http://adc.bmj.com/cgi/content/full/84/2/138#otherarticles
6 online articles that cite this article can be accessed at: 
  

 http://adc.bmj.com/cgi/content/full/84/2/138#BIBL
This article cites 27 articles, 11 of which can be accessed free at: 

Rapid responses

 http://adc.bmj.com/cgi/eletter-submit/84/2/138
You can respond to this article at: 
  

 http://adc.bmj.com/cgi/content/full/84/2/138#responses
3 rapid responses have been posted to this article, which you can access for free at: 

 service
Email alerting

top right corner of the article 
Receive free email alerts when new articles cite this article - sign up in the box at the

Topic collections

 (660 articles) Physiotherapy �
 (799 articles) Complementary medicine �

 (2051 articles) Infant health �
 (8960 articles) Child health �

 (5409 articles) Pain (neurology) �
 (6483 articles) Clinical trials (epidemiology) �

  
Articles on similar topics can be found in the following collections 

 Notes   

 http://journals.bmj.com/cgi/reprintform
To order reprints of this article go to: 

 http://journals.bmj.com/subscriptions/
 go to: Archives of Disease in ChildhoodTo subscribe to 

 on 18 June 2009 adc.bmj.comDownloaded from 

http://adc.bmj.com/cgi/content/full/84/2/138
http://adc.bmj.com/cgi/content/full/84/2/138#BIBL
http://adc.bmj.com/cgi/content/full/84/2/138#otherarticles
http://adc.bmj.com/cgi/content/full/84/2/138#responses
http://adc.bmj.com/cgi/eletter-submit/84/2/138
http://adc.bmj.com/cgi/collection/clinical_trials_epidemiology
http://adc.bmj.com/cgi/collection/pain2
http://adc.bmj.com/cgi/collection/child_health
http://adc.bmj.com/cgi/collection/infant_health
http://adc.bmj.com/cgi/collection/complementary_medicine
http://adc.bmj.com/cgi/collection/physiotherapy
http://journals.bmj.com/cgi/reprintform
http://journals.bmj.com/subscriptions/
http://adc.bmj.com


Randomised controlled trial of infantile colic
treated with chiropractic spinal manipulation

E Olafsdottir, S Forshei, G Fluge, T Markestad

Abstract
Aims—To investigate the eYcacy of chiro-
practic spinal manipulation in the man-
agement of infantile colic.
Methods—One hundred infants with typi-
cal colicky pain were recruited to a
randomised, blinded, placebo controlled
clinical trial.
Results—Nine infants were excluded be-
cause inclusion criteria were not met, and
five dropped out, leaving 86 who com-
pleted the study. There was no significant
eVect of chiropractic spinal manipulation.
Thirty two of 46 infants in the treatment
group (69.9%), and 24 of 40 in the control
group (60.0%), showed some degree of
improvement.
Conclusion—Chiropractic spinal manipu-
lation is no more eVective than placebo in
the treatment of infantile colic. This study
emphasises the need for placebo control-
led and blinded studies when investigating
alternative methods to treat unpredictable
conditions such as infantile colic.
(Arch Dis Child 2001;84:138–141)

Keywords: infantile colic; crying; spinal manipulation;
chiropractic treatment

Infantile colic presents during the first three
months of life as excessive crying in an
otherwise healthy, thriving infant who has a
normal weight gain. Most studies on infantile
colic apply the diagnostic criteria of Wessel and
colleagues,1 which define infantile colic as par-
oxysms of uncontrollable crying or fussing in a
healthy infant less than 3 months of age; dura-
tion of crying is more than three hours per day
and more than three days per week for more
than three weeks. Typically the crying in infan-
tile colic starts at the same time each day and is
most intense in the afternoon, evening, and at
night.2

Studies of crying in western infants have
shown that there is an expected increase in the
amount of crying from birth to reach a peak
around 6 weeks of age. Thereafter a decline is
observed until 12 weeks of age. There is an
evening clustering of crying in the first three
months of life; this pattern of crying is identical
to the pattern in infants with colic.3–5

A multitude of approaches to treatment
reflects the fact that the mechanisms underly-
ing infantile colic are not known. The main
hypotheses postulate that crying is a result of
behavioural disturbances or organic pain.6–10

Some infants with colic respond favourably
to a cow’s milk free diet for the mothers who

breast feed, or to cow’s milk free formula in
formula fed infants.11–14

Oral sucrose has an analgesic eVect in
newborn infants15 and has been shown to have
a significant ameliorating eVect on infant
colic.16 The anticholinergic drugs dicyclomine
hydrochloride and dicycloverine have been
eVective in treating colic,17 but are no longer
used because of serious side eVects.18 Sime-
thicone is often used, but controlled trials have
failed to show benefits.19

In Scandinavia, chiropractic treatment is fre-
quently used in infantile colic and both parents
and chiropractors have reported a favourable
eVect.20 21 However, until recently the eVect of
this treatment modality has been impossible to
evaluate because of lack of properly performed
controlled studies. In a study by Klougart et al,
chiropractic treatment seemed to have a
positive eVect, but the trial did not include a
control group.21 A recent randomised control-
led clinical trial with a blinded observer
concluded that spinal manipulation had a posi-
tive short term eVect, measured as a reduction
in hours of crying.22

The purpose of the present study was to
evaluate the eYcacy of chiropractic spinal
manipulation in the treatment of infantile colic
in a randomised, blinded, and placebo control-
led clinical trial.

Subjects and methods
From April 1998 to December 1999, 100 col-
icky infants were recruited in Bergen from
public health care clinics, the paediatric outpa-
tient clinic at the University Hospital, general
practitioners, chiropractors, and from direct
referrals from parents who were informed
about the project at the maternity units in Ber-
gen and by the media.

Before entering the study, all the following
criteria had to be met.

(1) Typical infantile colic as defined by
Wessel et al (minimum of three hours of
crying per day, three days per week for
the last three weeks).1 The infants were
aged 3–9 weeks.

(2) No benefit from cow’s milk free diet to
the mother for four days in breast fed
infants, or casein hydrolysed formula for
four days in bottle fed infants.

(3) No signs of lactose intolerance, as exam-
ined by pH and reducing substances in
the stools.

(4) InsuYcient eVect of sucrose on crying.
(5) No previous chiropractic treatment.
(6) Appropriate gain in weight, length, and

head circumference and a normal psy-
chomotor development on paediatric
physical examination.
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(7) Born at term with a birth weight of more
than 2500 g.

(8) Written informed consent from the par-
ents before entering the study.

The parents were given written information
about the study, and were interviewed by one
of the investigators (EO). They were asked to
keep a 24 hour diary of the infant’s crying. The
registration started two days before their first
visit, and continued until the last visit at the
hospital.

At the first visit the infant was randomised
(sealed envelopes) to whether spinal manipu-
lation should be given or not. At each visit the
parents described the eVect of the last visit on
a scale of five categories—“getting worse”, “no
improvement”, “some improvement”,
“marked improvement”, “completely well”—
which were defined as the main outcome
measure. One paediatrician (EO) was in
contact with all the parents at each visit and
filled in the scoring system. Neither doctor nor
parents knew whether the infant received treat-
ment or not. A nurse brought the infant to the
chiropractor. The infants who did not get
spinal manipulation were just held by the nurse
for 10 minutes (the approximate time of treat-
ment) after being partially undressed in a simi-
lar way as treated infants. In the treatment
group the chiropractor palpated the infant’s
spinal articulations with respect to areas of
dysfunction. Dysfunctional articulations were
manipulated and mobilised using light finger-
tip pressure. Before commencing the study the
method of chiropractic treatment was agreed
by a reference group of 14 chiropractors. The
treatment was given three times, at intervals of
two to five days, for a period of eight days.

At the repeated visits the infant was exam-
ined clinically, and the parents received coun-
selling and support on feeding, baby care, and

family interaction as usually given to families
with colicky infants. After the last visit there
was an observation period of eight to 14 days.
At the end of the observation period, the
parents were contacted by telephone and inter-
viewed according to the same categorical scale,
by a blinded observer.

The study was approved by the regional
committee on medical research ethics.

STATISTICAL METHODS

All statistic calculations and graphic designs
were performed using commercially available
software (SPSS for Windows, version 9.0.0,
1998, SPSS Inc., Chicago, Illinois).

Categorical variables with responses on a
nominal scale were analysed with Fischer’s two
tailed exact test; ordinal variables were ana-
lysed with the Mann–Whitney test. The
amount of crying from the infants’ crying dia-
ries (mean group diVerences) were analysed
with Student’s t test. Two tailed p values were
employed, and a p value of less than 0.05 was
considered significant; 95% confidence inter-
vals (CI) and relative risks (RR) were given
whenever appropriate.

Results
One hundred infants were recruited to the trial
and randomised to either receive treatment
with spinal manipulation or not. Of these 100
infants, nine were excluded because of tran-
sient lactose intolerance (n = 6), hypogalactia
(n = 2), or not fulfilling Wessel’s criteria when
interviewed on the second visit (n = 1). There
were five dropouts: four did not come to the
second visit (one in the treatment group and
three in the control group), and one dropped
out later from the control group.

All 86 infants who completed the study were
born at term. They were healthy, had gained
appropriately in weight, length, and head
circumference, and psychomotor development
was normal (table 1). The mean duration of
colic was 3.9 weeks, and most of the infants
had a consistent diurnal pattern of crying
(86.9%). Many of the parents had tried various
treatments before entry to the trial. There were
no diVerences between the groups treated and
not treated with regard to entry data, except for
number of boys and girls: there were fewer girls
in the control group than in the treatment
group (p = 0.031; table 1).

There was no diVerence in outcome between
those treated and not treated when analysed
according to the parents’ report (Mann–
Whitney test, p = 0.743; table 2), or according
to hours of crying based on the diaries for 42
infants in the treatment group and 33 infants in
the control group (Student’s t test, p = 0.982;

Table 1 Characteristics of infants in the treatment and control groups

Treatment group
n = 46

Controls
n = 40 p value

Boys/girls 20/26 27/13 0.031
Birth weight (g) 3687 (405) 3695 (571) 0.943
Length at birth (cm) 50.5 (1.8) 50.5 (2.3) 0.988
Weight at study (g) 4735 (551) 4884 (699) 0.287
Length at study (cm) 56.3 (1.9) 56.7 (2.4) 0.469
Head circumference at study (cm) 38 (1.3) 38.3 (1.5) 0.429
Duration of colic (wk) 3.6 (1.5) 4.3 (1.9) 0.062
Crying per day (h) 4.9 (1.7) 5.3 (2.6) 0.402
Consistent diurnal pattern of crying 39 (88.6%) 34 (85.0%) 0.629
Purely breast fed 43 (93.5%) 32 (80.0%) 0.073
Partly breast fed 3 (6.5%) 5 (12.5%) 0.357
Bottle fed (casein hydrolysed formula) 0 (0.0%) 3 (7.5%) 0.083
Previous treatment
Defoaming agent 24 (52.2%) 21 (52.5%) 0.781
Music/sound 28 (60.9%) 18 (45.0%) 0.180
Sucrose 46 (100 %) 40 (100 %)
Normal vaginal delivery 30* (75%) 24† (77.4%) 0.815
Pathological delivery 10* (25%) 7† (22.6%) 0.815
Vacuum extraction 0* (0.0%) 3† (9.7%) 0.083
Instrumental delivery 5* (12.5%) 1† (3.2%) 0.140
Caesarean section 5* (12.5%) 3†(9.7%) 0.710
Siblings 27 (58.7%) 25 (62.5%) 0.722
Siblings with colic 19 / 27‡ (70.4%) 16 / 25‡ (64%) 0.633
Mother smokes 5 (10.9%) 9 (22.5%) 0.157
Father smokes 13 (28.3%) 10 (25.6%) 0.789
Single parent family 6 (13%) 3 (7.5%) 0.400
Maternal age (y) 31.0 (5.6) 31.1 (6.3) 0.910
Mother’s education >12 y 39 (84.8%) 27 (67.5%) 0.065
Father’s education >12 y 31 (67.4%) 22 (55.0%) 0.246

Results presented as absolute figures or mean values (SD) and (percentage of total); p values cal-
culated by Fischer’s exact test or Student’s t test.
*Known for 40 infants; †known for 31 infants; ‡number of infants with siblings.

Table 2 Outcome according to symptom score 8–14 days
after the last visit during the study

Symptom score
Treatment group
(n = 46)

Controls
(n = 40)

1 = getting worse 5 6
2 = no improvement 9 10
3 = some improvement 13 7
4 = marked improvement 10 8
5 = completely well 9 9
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table 3). In both the treatment and control
group there was a reduction in crying hours per
day during the study, from a mean of 5.1 to 3.1
hours per day in the treatment group (41
diaries) and from a mean of 5.4 to 3.1 hours
per day in the control group (31 diaries; table
3). In the treatment group, 32 of 46 infants
(69.9%) showed some degree of improvement
according to the parents’ report, whereas in the
control group 24 of 40 infants (60.0%)
improved. The diVerence is not statistically
significant (Ficher’s exact test, p = 0.374).

When analysing data according to “intention
to treat” to take into account the infants that
dropped out from the study, we found no
significant diVerence between the groups on
the parent’s report, when using either Fischer’s
test (p = 0.656) or the Mann–Whitney test
(p = 0.861).

Discussion
This is the first study that we are aware of,
which investigates the eVect of chiropractic
spinal manipulation in the treatment of infan-
tile colic in a randomised, blinded, placebo
controlled clinical trial. In addition to a blinded
observer, the parents were blinded as well and
did not know whether the infant received treat-
ment with spinal manipulation or not.

In our study we used the parents’ final scor-
ing on a scale of 1–5 as a main measure of out-
come. Applying the Mann–Whitney test there
was no significant diVerence between the treat-
ment and the placebo group. We also used a
crying diary before and during the study in
most of the infants; both groups showed a
reduction in hours of crying per day during the
study, but again there was no significant diVer-
ence between the treated group and the control
group.

As reported in previous, controlled studies,
our study shows a strong placebo eVect, and
also an eVect of counselling and support to the
parents of colicky infants.23 24

One controlled study that validated spinal
manipulation as a treatment of infantile colic
has been published previously.22 It showed a
significant diVerence between hours of crying
per day in two groups of infants, one treated
with spinal manipulation and the other with
dimethicone. The reduction in hours of crying
from pretreatment to days 8–11, was 2.7 hours
versus 1.0 hour respectively in the two groups.
Although this study was randomised and
controlled with a blinded observer, the parents
were not blinded, and there is thus a possibility
for bias. The parents of infants in the manipu-
lation group might have had higher expecta-
tions about a cure for their infants than parents
of infants who were given dimethicone. In pre-

vious studies this drug has shown no benefits
when compared to placebo treatment.19

In our study all infants were treated by the
same chiropractor, who has treated colicky
infants with spinal manipulation for many
years. The infants and their families were seen
by the same doctor and nurse. In order to
ensure general agreement, the method of chiro-
practic treatment was agreed by a reference
group of 14 chiropractors before commencing
the study. The type of spinal manipulation used
in this study was a form of modified fingertip
mobilisation; a very light manipulation was per-
formed. This procedure is somewhat diVerent
from the manipulative procedures commonly
employed by chiropractors when treating
adults. Characteristically a controlled force is
delivered to spinal joints in a specific direction
with high velocity, often accompanied by joint
“crack” or vacuum phenomenon.25 In this study
the typical joint “cracks” were not heard in any
of the infants. Spinal manipulation is commonly
used in the treatment of back and neck
disorders,26 but it is controversial whether this
treatment has any eVect on other disorders,
especially in children.27 28

Entry data for infants in our study showed a
significant diVerence in the number of girls and
boys in the groups, with fewer girls in the con-
trol than in the treatment group. This finding
should not influence the results of our study as
previous studies on infantile colic have not
shown any sexual predilection.29–31

We adhered strictly to the inclusion criteria,
and excluded those children with colic that
responded favourably to a cow’s milk free diet
in the mothers who breast fed their infants or
cow’s milk free formula in formula fed infants.
Studies have shown that some infants benefit
from this change in their diet.11–14

It is reasonable to expect that infants with
colic who responded to general measures such
as guidance and sugar water were not referred
to the study. Sugar water was introduced in this
area in 199716 and is widely used.

In conclusion, our findings indicate that
there are no benefits from treating infantile
colic with chiropractic spinal manipulation.
Improvement occurred in both the treatment
and control groups. This may reflect an eVect
of general counselling and support from the
professional team or a natural spontaneous
improvement as a result of increasing age. The
study emphasises the need to investigate
similar alternative methods of treatment by
placebo controlled and blinded studies in order
to document whether these treatment regimens
are eVective or not. This is important in order
to establish appropriate advice and counselling
to parents of colicky infants, and as a
cost–benefit analysis of the treatments used in
our society.

The study was supported by the Norwegian Research Council.
We thank Mette Lawlor for nursing assistance in the study. We
are grateful to the families that took part.
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Dummies and acute otitis media

Dummies (pacifiers) are popular with the parents of young children
but are they harmful? Fears of serious permanent malocclusion from
their use seem largely to have subsided in recent decades but other
problems have been mooted, such as increases in risk of otitis media,
oral thrush, and dental caries. Researchers in Finland (Marjo Niemelä
and colleagues. Pediatrics 2000;106:483–8) have studied the eVect on
the occurrence of otitis media of counselling parents about dummy
use.

Fourteen well baby clinics were paired by clinic size and social class
of parents and one of each pair was randomised to intervention and the
other to control. In the intervention clinics, parents were told of the
possible harmful eVects of dummies and advised to restrict their use
after the age of 6 months to times when the child was about to go to
sleep, and to stop using them altogether after the age of 10 months.
There were 272 children in the intervention group and 212 controls.
Use of a dummy in children aged 7–18 months fell by 20% in the
intervention group and the prevalence of acute otitis media fell by
almost 30%.

The mechanism by which use of a dummy might increase the risk of
acute otitis media is unclear. It is suggested that it may be related to
pressure changes in the nasopharynx and impaired function of the
eustachian tube. Doctors are often accused of finding fault with many
of the things that people do. Are dummies genuinely harmful or is this
another example of the philosophy of “if you like it must be bad for
you”?
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