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infantile Colic Treated by Chiropractors: A Prospective

Study of 316 Cases
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"ABSTRACT -

“ A ‘prospective, uhcontrolled study of 316 infants
suffering from infantile colic and selected according to
well-defiried criteria shows a satisfactory result of spinal
manipulative therapy in 94% of the cases. The median
age of the infants was 5.7 wk at the beginning of the
treatment. The results.were evaluated by analysis of a
diary continuously kept by the mother and an assess-

ment file comprised by interview. The study was carried
out as a multicenter study lasting 3 months and involv-
ing 73 chiropractors in 50 clinics. The results occurred
within 2 wk and after an average of three treatments.
(J Manipulative Physiol Ther 1989: 12:281-288).

Key Indexing Terms: Infantile Colic, Manipulation,
Chiropractic.

INTRODUCTION

Infantile colic is the term commonly used to describe
persistent and most often violent crying for no apparent
reason in otherwise healthy and thriving young infants.
This crying is largely unaffected by the parents’ efforts
to comfort the infant (1-6). During the colic the infant
appears to be distressed, and the infant’s behavior is
pormally considered to be a reaction to pain (1,2). The
infant’s inability to gain comfort from the measures
employed by the parents distinguishes the crying of
infantile colic .from normal or physiological crying,

_:which stops when the infant’s physiological needs are
met {2, 7).

The clinical picture of infantile colic is well described
(1-3, 6, 8, 9), but sometimes other terms for the con-
dition have been used, including paroxysmal fussing in
infancy (6), evening colic (10), or three-month colic (1).
The criteria used to_define infantile colic must be well
described because different sets of criteria have been
used in earlier investigations (1, 5, 6, 11-13}.

The debut of symptoms occurs in most cascs at 1-4
wk of age, and most often the symptoms end sponta-
neously at 3-4 months of age (1, 2, 5, 14, 15). Infantile
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colic is estimated to affect about 20% of all infants
(1, 5,6, 14, 15).

In spite of many hypotheses, the etiology of infantile
colic still remains unknown (1, 2, 5, 6, 14, 16, 17). In
the treatment of the condition, various drugs and die-
tary measures have been employed, but none have had
great measures of success (2, 12, 16-20). In controlled
clinical trials high placebo effects have been found (21—
24). Modification of the parent-infant interaction has
been suggested (25-27), and psychological support of
the parents is recommended (6, 7, 18, 25).

Infantile colic is often considered a benign condition
with a favorable prognosis within a short time limit (3),
but the psychological consequences of the condition
may possibly result in a disturbed mother-infant rela-
tionship (15, 27). There is evidence suggesting that
uncontrollable crying is the precipitating factor in many
cases of violence towards infants (2, 11, 27-31), and
seen in this light it is justified to consider infantile colic
a potentially hazardous condition.

Since the turn of the century, spinal manipulation
has been used in the treatment of infantile colic (32).
In Denmark, chiropractors have been treating infantile
colic for years with anecdotal reports of success. In
1985 Nilsson (33), in a retrospective, uncontrolled gues-
tionnaire study, showed satisfactory results of chiro-
practic treatment in 90% of the infants. This study had
been undertaken to further describe the possible effect
of spinal manipulative therapy on the course of infantile
colic in a well-defined group of patients seen in chiro-
practic practice.
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METHODS

The patients for this study were recruited from those
patients who consulted one of the participating chiro-
practors for the treatment of infantile colic in the 3-
month period from April to June 1985. Eligible infants
were those whose parents, after thorough verbal and
written information about the study, agreed to partici-
pate. In order to be included in this study the infants
were required to fulfill all inclusion criteria (Table 1A).
These strict criteria were chosen to ensure that the
infants in this study did have infantile colic in its
moderate or severe forms and were otherwise healihy.

Seventy-three chiropractors participated in this
study, constituting a sample of 38% of the 191 active
members of the Danish Chiropractic Association
(1985). The basis for their participation was their posi-
tive response to an open invitation to participate in the
study. No exclusion of interested volunteers was made,
but they all had to attend meetings where thorough
instruction of the study design and study procedures
was given.

As seen in Figure 1, patlent momtonng was carried
out by a patient proﬁle, a diary kept continuously by
the mother, and three assessment forms.

During the first visit, a thoroughly structured inter-
view consisting of 68 questions was conducted by the

TABLE 1.

A, Inclusion criteria

1. The age of the infant shouid be between 2-52 wk.

2. Apart from the colic, the infant should have no symptoms
suggestive of any other disease.

3. The infant should be reported to have at least one viokent
crying spell per day, lasting at least 1.5 hr, occurring at least
5 of the 7 preceding days. The infant should exhibit normal
behavior cutside the colicky periods.

4, The infant should have no other present or previous iliness
apart from the colic.

5. The infant should have a weight gain of at least 150 gfwk.

6. The infant should be reported to exhibit the following behavior
during the cofic: motoric unrest, frequent flexing of the knees
towards the abdomen, and/for backward bending of the head
and trunk.

7. During the colic the infant should not be able to be comforted
effectively or lastingly by:

a. Being picked up, walked or cradled.
b. Change of the diaper.
¢. Being offered food or comfort.

B. Criteria for exclusion
1. Failure to fulfill the inclusion criteria.
2. Fuffilling the inclusion criteria, but no spinal functionat
disturbance found at the examination.
3. Nonacceptance of participation by the parents.
C. The typical number of hours with colic per day (n = 316):
Number of h with colic and (3e) of n.
1.5-3 (24)
4-5 (31)
6-8 (32)
9 or more (13}

chiropractor. This information was recorded in the
patient profile and covered pregnancy, birth, feeding,
thriving, the colic and its manifestations, previous treat-
ment of the colic, previous illness and the treatment
thereof. From the answers in the patient profile it could
also be seen whether the infant fulfilled the inclusion
criteria or not.

All of the mothers were given a diary to be kept
continuously for 28 days. The diary contained a column
for each day divided into three sections registering
feeding, stools, colic periods, awake and sleep periods
(Figure 2). Thorough verbal and written instructions
were given for the recording procedure. The diary rep-
resents the mother’s recording of symptoms, amethod
considered to be reliable (7, 34-36).

In order to monitor the changes in the symptoms, a
structured assessment form was used by the chiroprac-
tor on the basis of interviews with the mother. These,_a_
assessments were performed after 1 wk, after 2 wk and':,
after 4 wk from the beginning of treatment. The infor-
mation of the assessment form represents the mother’s
overall subjective evalnation of the infant’s symptoms
and changes thereof, and thus in contrast to the diary
includes an element of the intensity of the colicky
crying, comfortability of the infant, and, as in the diary,
the length of the colic periods.

The chiropractic treatment was to consist of spinal
manipulative therapy. During each consultation the

Day no. L
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Diary A 5 Kept continuously____

interview ER ¥ v
Figure 1. The study design.
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Figure 2. The diary.

chiropractor was required to list his findings from the
physical examination of the infant, particularly his
findings from the movement palpation of the articula-
tions of the vertebral column and pelvis. During each
consultation the chiropractor also had to mark those

* articulations that were manipulated. The actual manip-

ulative technigue to be employed in each case was left
to the discretion of the individual chiropractor.
During” each consultation the chiropractor was re-

- “quired to matk-both his findings from the examination
. of the infant and the articulations that had been manip-

. ulated: ‘These above-mentioned recordings were kept in
mingtion forin attached to the patient file.

In genigral, the chiropractic treatment of infants fol-
lows the same principles as for the treatment of adults,
but with important practical modifications. The manip-
ulative “crack” which accompanies the manipulation
of adults is rarely, or never, released. The force applied
during the manipulation is substantially decreased. The
contact is usually exerted with one finger and the ad-
justive thrust is very modest, if performed at all. During
the treatment the individual articular segments are
moved through their normal range of movements, and
restrictions of the normal mobility are overcome with
great care. This is repeated at each consultation until
free segmental mobility is achieved, Normally, the treat-
ment itself does not trouble the infant to any major
degree; the infant may whimper slightly during and
shortly after the treatment, as also seen during the
traditional physical examination of the infant.

.
]

CRESULTS ¢

Five hundred sixty-nine patients with colic symptoms
consulted the 73 chiropractors during the 3-month
study period, and of these, 316 infants fulfilled all the
inclusion criteria. Of the 253 patients not included, 51
were excluded for lack of parents’ consent to partici-
pate, 0T where no 3pinal functional disturbance was
found on examination. The remaining 202 infants were
excluded for not fulfilling the inclusion criteria, of
which particularly past or present illness or insufficient
weight gain were the main causes of exclusion.

Fourteen days after the beginning of treatment the

results of the {reatment were evaluated on the basis of

the information gained from the diary and the assess-
ment forms. A similar evaluation was carried out after
4 wk in order to estimate possible relapses.

The population is described according to age of debut
of colic symptoms and age at which the chiropractic
treatment was instituted. The median age at debut of
colic was 2 wk. The median age at beginning of treat-
ment was 5.7 wk. (Figure 3).
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Figure 4 shows the periods where colic occurred for
the whole population (n = 316).

Figure 5 is based on the 74% of the population where
the colicky periods occurred so regularty that the typical
hours for onset and stop of the symptoms could be
given. For 85 of these infants more than one typical
colicky pertod could be given. The percentage of infants
with regular hours for the colicky periods and the
diurnal distribution of these corresponds to the findings
in other studied colic populations (1, 5, 6).

Two hundred seventy-six parenis gave information
about the typical number of colicky periods per day.
An average number of colicky periods for this group is
2.5 colicky periods per day. For the whole population
(n = 316) the average number of hours with colic per
day was 5.5 (Table 1C).

Tables 2--4 show the results of the questions regarding
the infants’ behavior during the colic.

Number of
children

Age at debut of colic

Age at start of treatment

ki
1234586 7B9101‘]12'131415‘15Bee

Figure 3. Distribution of the population with regard to age in weeks

at onset of colic symptoms and age in weeks when chiropractic
treatment was instituted.

Number of
children

aoa L 289 (3%}

2001
155 (49%)

107{34%}

100
46{15%)

R 'ﬁgmni‘
o [ 2 | 24

Figure 4. The occurrence of colic for the population {n = 316) with
a division of the day into four 6-hr periods. More than one period
could be marked.
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Information about method of feeding was given for
94% of the group = 297 infants. Our figures are in
Table 5 compared to a Danish investigation from 1976
carried out by Dehlholm et al. (37). Although one must
allow for change in the feeding pattern since 1976 and
the fact that our group has a median age of 5.7 wk

compared to Dehlhom’s population of 2-4 wk of age, ~~

the figures do not seem to indicate a dramatic difference
in the feeding pattern between infants with infantile
colic and the normal population (Table 5).

With respect to complications at birth and time of
delivery, the figures for our group do not show any
major differences compared to the 1983 figures for the
country as a whole (38). Comparison between the two
groups is shown in Table 6. Rubin and Pendergast
concluded in their investigation that the method of
delivery and labor problems did not seem to play any
role in the subsequent development of colic (15).

Before consulting a chiropractor, 51% of the infants
in our investigation had other forms of treatment for
the colic. The methods and frequency of treatment are
shown in Table 7. The high frequency of treatment is
explained by the fact that all infants in the well-orga-
nized Danish health system have been seen by a health
visitor 3-4 times before the age of 5 wk, and all infants
are examined by the family physician at the age of 5
wk. Almost all deliveries are carried out in a hospital.

Number of
children
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Figure 5. Time of onset and end of colic periods for those infants
where the colic occurred with a regular diurnal pattern (» = 233).

TABLE 2. The infant’s reaction during colic: motoric behavior

TABLE 3. Gastrointestinal manifestations during colic

Yes No n
(%) (%)
Colic crying easily distinguishable 91 9 312
from other crying?
Moves the arms vigorously, fists 94 6 311
clenched?
Flexing of the knees towards the 86 14 311
abhdomen?
Bending stiffly baclowards, legs 76 24 309
extended?

Yes No n
% (%)
Tense or distended 57 43 303
abdomen?
Rumbling noises in the 84 16 310
abdomen?
Does the child pass much 86 14 310
air?
Does the child often pass 35 65 306
stools?

TABLE 4. The infant’s response to method of comfort (only
temporary response)

Yes Ne | n
(%) (%)
Gomforted by a feed? 24 76 302
Comforted by a comforter? 8 92 - 307
Comfort by being picked up, 31 69 300
being cradied?
Comiorted by being carried 45 55 302 _ e
prone? .
Colic stopped by car ride? 67 33 264

TABLE 5. Comparison between present group (n = 316) and _
Dehlholm’s investigation from 1979 regarding method of feeding
{(n = 331)

Present

Method of feeding group Dehtholm
(%) (%)
Breastfed entirely 67 57
Mixed breast and formula 15 23
Formula-fed entirely 18 20

TABLE 6. Comparison between present group and all births in

.. Denmark in 1983 with regard to complications at birth and time

' of delivery
. Present Denmark
Type of complication group 1983

: (%) (%)
Labor stimulation 17 17
Delivery by vacuum extractor 14 9
Caesarean section 10 12
Time of birth 40 wk £ 2 wk 92 86

The changes in symptoms after spinal manipulative
treatment, according to the assessment file, are given
in Table 8. In 4% of the group no change in colic
symptoms was recorded, and in 2% (6 patients) there
was an increase in the colic symptoms. In the whole
group no side effects of the treatment were reported.
The number of missing observations due to absence of
assessment file was 17. In the assessment file for week
1, 10 of these 17 had reported colic stopped or colic
improved. The parents of the remaining seven infants
were contacted, and it turned out that the reasons for
the missing observations were cessation of colic (two

cases) and parental noncompliance (three cases), one
data coding error, and one chiropractor noncompli-
ance.

Two hundred fifty-six mothers had filled out the diary
from day 1-14, and the registered number of colic
hours per day is shown in Figure 6. It should be noted

that the 5.2 hr with colic on day 0 are based on the

retrospective information from the patient profile (av-
erage number of hours with colic for the last 2 days

‘I’AEL_E 1. Othé}.t}balments prior to chiropractic treatment

% of
o e treated
Me’?hgd'of treatment {n=157)
Change of'the diet’ . 19
Dimethicon 78
Other medication 5
Other method of treatment 25

_ {e.g., tea of camomite)

TABLE 8. Change in symptoms according to information gained
from interview with the mother

Colic Colic im-
Assessment stopped proved Nochange Worse n

(%) (%) (%) (%)
1 wk 35 56 8 1 307
2 wk 60 34 4 2 299
4 wk 85 12 2 1 262

5,2 s Hours with colic
5 h

— —————i—+— Days
01234567 891011121314

Figure 6. Average daily length of colic from days 1-14 based on 256
complete diary recordings for the period. Day [ = 2.5 hr, day 14 =
0.65 hr, The average time with colic on day 14 represents a 75%
reduction in colic crying time compared to day 1.
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before treatment), The rest of the data has been taken
from the more objective and prospective diary.

Figure 6 shows a reduction of the daily recorded
length of colic from 2.5 hr on day 1 to 0.65 hr on day
14. According to the patient profile, the average number
of colic periods per day was 2.5, i.e., before the treat-
ment was initiated. For week 1 the average number of
colic periods was 1.3, and for week 2 it was 0.9,

Twenty-three percent of the mothers gave. informa-
tion to the assessment file that the change of symptoms
occurred on the first day of treatment. For the two
weeks the average number of spinal manipulative treat-
ments was three {1-5).

Information about the treatment that each infant
received during each consultation was gained from the
examination form. Ninety-four percent of the infants
were manipulated in the upper cervical articulations
(the atlanto-occipital articulations, the atlantoaxial ar-
ticulations). Only 6% of the infants had received ma-
nipulations in arcas of the spine that did not include
the upper cervical articulations. Fifty-three percent of
the infants were manipulated in the upper cervical
articulations only, while 41% of the infants, in addition
to the upper cervical manipulation, were manipulated
in the thoracic articulations as well (in most cases in
the mid-thoracic articulations T4/35-T8/9). The 6%
that were not manipulated in the upper cervical region
were treated with manipulation in other parts of the
spine (lower cervical, midthoracic, thoracolumbar,
[umbosacral, and sacroiliac articulations or combina-
tions involving two or more of the above-mentioned
areas).

DISCUSSION

This study has been carried out as a multicenter
study in private chiropractic practices. The sampling
frame of the study is all the infants whose parents during
the 3-month study period consulted one of the partici-
pating chiropractors for the treatment of infantile colic.
Our study population was selected according to our
inclusion and exclusion criteria (Table 1A-B). This
sampling method reduced the number of infants from
518 to 316. This reduction resulted from our wish to
ensure a group of infants as well-defined and homoge-
nous as possible, and also to ensure that the infants did
suffer from infantile colic and no other disease. Several
studies of infantile colic have been criticized for not
having precisely defined infantile colic or for not having
adequately described their sampling methods (1, 2, 5,
6).
Although sclected, our population may well be rep-
resentative of infantile colic in its moderate and more
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to affect about 20% of these infants. From the number
of infants seen by the participating 38% of all the
Danish chiropractors during the 3 months study period,
we can assume that 20-40% of all infants in Denmark

the first treatment was given, and this uncertainty could
thus have been eliminated. _

Our results show that 14 days will suffice to register
a change. This is important because by choosing a

The results'show a satisfactory effect of the treatment
in.94% of the'cases within 14 days from the start of

E treatment. The results occur shortly after the treatment
- has been initiatéd and show both a reduction of the
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