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BSTRACT

 

Background

 

Chiropractic spinal manipulation has
been reported to be of benefit in nonmusculoskeletal
conditions, including asthma.

 

Methods

 

We conducted a randomized, controlled
trial of chiropractic spinal manipulation for children
with mild or moderate asthma. After a three-week
base-line evaluation period, 91 children who had con-
tinuing symptoms of asthma despite usual medical
therapy were randomly assigned to receive either
active or simulated chiropractic manipulation for
four months. None had previously received chiro-
practic care. Each subject was treated by 1 of 11 par-
ticipating chiropractors, selected by the family ac-
cording to location. The primary outcome measure
was the change from base line in the peak expiratory
flow, measured in the morning, before the use of a
bronchodilator, at two and four months. Except for
the treating chiropractor and one investigator (who
was not involved in assessing outcomes), all partic-
ipants remained fully blinded to treatment assign-
ment throughout the study.

 

Results

 

Eighty children (38 in the active-treatment
group and 42 in the simulated-treatment group) had
outcome data that could be evaluated. There were
small increases (7 to 12 liters per minute) in peak ex-
piratory flow in the morning and the evening in both
treatment groups, with no significant differences be-
tween the groups in the degree of change from base
line (morning peak expiratory flow, P=0.49 at two
months and P=0.82 at four months). Symptoms of
asthma and use of 

 

b

 

-agonists decreased and the
quality of life increased in both groups, with no sig-
nificant differences between the groups. There were
no significant changes in spirometric measurements
or airway responsiveness.

 

Conclusions

 

In children with mild or moderate asth-
ma, the addition of chiropractic spinal manipulation
to usual medical care provided no benefit. (N Engl
J Med 1998;339:1013-20.)
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HE use of alternative or complementary ap-
proaches to health care is increasing.

 

1-3

 

 In
1993, 48 percent of Australians over the age
of 15 used non–medically prescribed alter-

native treatments, and 20 percent visited a practition-
er of alternative medicine.

 

1

 

 In 1990, 34 percent of
U.S. adults had used an unconventional treatment
method in the previous year; one third of these had
visited a provider of unconventional therapy.

 

2

 

 Cana-
dian physicians increasingly refer patients to practi-
tioners of alternative medicine yet criticize the lack of
evidence supporting the efficacy of such treatment.

 

3

 

In Brisbane, Australia, 45 percent of families with
a family member with asthma had consulted a practi-
tioner of alternative medicine, most often a chiro-
practor, for management of the disease.

 

4

 

 Most of these
people were equally satisfied with orthodox medi-
cine and alternative care, contradicting the sugges-
tion that users of alternative therapy are dissatisfied
with orthodox medicine.

Reviews of alternative approaches to the manage-
ment of asthma have called for controlled studies to
determine whether acupuncture, homeopathy, yoga,
hypnosis, chiropractic treatment, and herbal medicine
have efficacy.

 

5-7

 

 Given the controversies regarding the
adverse effects of long-term use of 

 

b

 

-agonists

 

8-10

 

 and
inhaled corticosteroids,

 

11-14

 

 an alternative approach
that reduces the need for medication would be valu-
able. However, if alternative treatments are ineffective,
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the decline in pulmonary function associated with
suboptimal treatment

 

15-20

 

 would mandate firm cau-
tions against such therapies.

Spinal manipulation has been shown in random-
ized, controlled trials to relieve back pain and other
musculoskeletal conditions,

 

21,22

 

 but many chiroprac-
tors and osteopaths report benefit in patients with
nonmusculoskeletal conditions, including asthma.

 

23-26

 

The theoretical basis for expecting benefit from chi-
ropractic manipulation in persons with asthma rests
on two assumptions. First, reflex irritation of somatic
and autonomic nerves at the spinal and nerve-root
levels is caused by vertebral subluxation, defined as
a palpable restriction of a spinal joint as evidenced
by the loss of joint play with surrounding muscle
tightness, pain, and tenderness.

 

27

 

 Second, this me-
chanical and neurologic disturbance affects chest-
wall function or alters airway tone or responsiveness
directly or by means of neurogenic inflammation,

 

28

 

resulting in a predisposition to or inducement of
asthma.

 

29

 

 Chiropractic theory states that the correc-
tion of subluxation by manipulation, with restoration
of normal mechanical and nerve function, should
improve airway function and aid in the resolution of
asthma.

 

29,30

 

We assessed objective and subjective outcomes in
children with asthma who were treated with active
or simulated chiropractic manipulation in a random-
ized, controlled trial.

 

METHODS

 

Subjects

 

Children 7 to 16 years of age who had had asthma (diagnosed
by a physician) for more than one year and who had symptoms
requiring the use of a bronchodilator at least three times weekly
were recruited through advertising. Responsiveness to broncho-
dilators (defined as a rise in the forced expiratory volume in one
second [FEV

 

1

 

] of at least 15 percent after the use of an inhaled
bronchodilator) or airway hyperresponsiveness to methacholine
(defined as a decrease of 20 percent in FEV

 

1

 

 in response to a
methacholine concentration of no more than 8 mg per milliliter
[PC

 

20

 

 for FEV

 

1

 

, «8 mg per milliliter]) was required to confirm
the presence of asthma.

 

31

 

 The subject had to have been taking the
same medication for at least six weeks. There had to be evidence
of vertebral subluxation on palpation,

 

27

 

 as determined by a single
chiropractor on screening. Subjects were excluded if they had
other lung diseases, had contraindications to spinal manipulation,
had previously received chiropractic care, or had unstable asthma
(as evidenced by hospital admission or the use of oral corticoster-
oids within one month before the beginning of the study) or if
they were noncompliant with their prescribed medical regimen.
For those with recent respiratory tract infections, enrollment was
delayed until one month after recovery.

The study was approved by the research committee of St. Joseph’s
Hospital in Hamilton, Ontario, and by the ethics review board of
the Canadian Memorial Chiropractic College. The parents or
guardians of the children provided written informed consent.

 

Base-Line Assessments

 

Questionnaires covering respiratory and musculoskeletal histo-
ry were completed by the child and his or her parent or guardian.
Spirometry was performed according to the standards of the
American Thoracic Society with use of a Koko Trek computer-

ized spirometer (Pulmonary Data Service Instruments, Louisville,
Ky.) before and after the inhalation of 200 µg of salbutamol
through a valved holding chamber (Aerochamber, Trudell Medical,
London, Ont.). The subjects were instructed in the use of a Per-
sonal Best peak expiratory flowmeter (Assess, Health Scan Prod-
ucts, Cedar Grove, N.J.), and the completion of a study-specific
symptom diary, in which they were to record episodes of noctur-
nal wheezing and cough, daytime wheezing, cough, chest tight-
ness or breathlessness, production of sputum, and episodes of
limitation of activity. Each symptom was recorded on a 4-point
scale (0 to 3) as being absent, slight, moderate, or severe. One
week later, the subjects’ compliance with recording diary entries
and measuring peak expiratory flow (using the best of three at-
tempts) twice daily was assessed, a methacholine challenge was
performed (provided that the base-line FEV

 

1

 

 exceeded 70 percent
of vital capacity [VC]), and the Pediatric Asthma Quality of Life
Questionnaire was administered by the research staff. This ques-
tionnaire is a validated three-domain asthma-specific instrument
including 23 items (10 pertaining to symptoms, 5 to activities,
and 8 to emotions).

 

32

 

 Three of the items pertaining to activity are
individualized, so that the questionnaire asks about activities the
subject identifies as important and does frequently but which can-
not be performed fully because of the subject’s asthma. Respons-
es could range from 1 (maximal impairment) to 7 (no impairment),
with each item weighted equally. The scores for each item were
averaged within each domain. A score that increased from base
line represented an improved quality of life. “Moderate” and
“large” changes in the overall quality of life are represented by
changes of at least 1.03 and 1.98, respectively.

 

32

 

 Minimally impor-
tant differences within domains are represented by changes of at
least 0.54 for items pertaining to symptoms, 0.70 for those per-
taining to activity, and 0.28 for those pertaining to emotions.
Minimally important differences in the overall quality of life are
represented by a change of at least 0.42.

After a further two-week period of evaluation, eligibility was
confirmed by a pulmonologist, and the subjects were randomly
assigned to active or simulated treatment. Randomization was
carried out in blocks of four within strata for age (approximating
prepubertal and postpubertal status: 7 through 12 years and 13
through 16 years), sex, and severity of asthma (moderate asthma
was defined as requiring the use of »200 µg of inhaled cortico-
steroid per day or as airflow obstruction at rest [ratio of FEV

 

1

 

 to
VC, <70 percent]; mild asthma was defined as that which was
less than moderate in severity). A sealed numerical randomization
code prepared by a research secretary was given to the treating
chiropractor by the subject once the chiropractor had been select-
ed by the subject’s family.

Except for the treating chiropractor and one investigator, all
the participants remained fully blinded to treatment assignment
throughout the study. This investigator undertook a site visit at
short notice to every chiropractor at least once to review charts,
verify that treatments were active or simulated as stipulated by the
randomization code, and verify that the treatments followed the
protocol. He was not involved in the assessment of outcomes.
Adults accompanying their children were not permitted to ob-
serve treatments. The success of the blinding of the subjects was
assessed at the end of the study by asking each child to guess his
or her own treatment assignment.

 

Interventions

 

Each subject and his or her family selected 1 of 11 participating
chiropractors, according to location. All the chiropractors had at
least five years of clinical experience, ran successful private prac-
tices, and had had apparent success, on the basis of anecdotal evi-
dence, in treating patients with pediatric asthma. The subjects vis-
ited the selected chiropractor three times weekly for four weeks,
twice weekly for four weeks, then weekly for eight weeks. Some
latitude in the scheduling of visits was allowed for vacations or
illness, but each subject was required to receive between 20 and
36 treatments during the four-month study regardless of treatment
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assignment. The treating chiropractor reviewed the subject’s his-
tory, examined the subject, described his or her chiropractic find-
ings, and obtained informed consent for treatment before opening
the randomization code.

Active chiropractic treatment consisted of manipulation (ad-
justments) with the subject prone, lying on one side, and supine,
in conjunction with the administration of gentle soft-tissue ther-
apy to the overlying tissues. The specifics of treatment for each
subject (vertebral segments treated, direction and type of manip-
ulation, and use of soft-tissue therapy) were determined by the
treating chiropractor. All the chiropractors used the diversified
technique in common use in Canada and the United States,
which involves manual contact with spinal or pelvic joints fol-
lowed by a low-amplitude, high-velocity directional push often
associated with joint opening, creating a cavitation, or “pop.”

 

33

 

For simulated treatment, the subject lay prone while soft-tissue
massage and gentle palpation were applied to the spine, paraspinal
muscles, and shoulders. A distraction maneuver was performed by
turning the subject’s head from one side to the other while alter-
nately palpating the ankles and feet. The subject was positioned
on one side, a nondirectional push, or impulse, was applied to the
gluteal region, and the procedure was repeated with the subject
positioned on the other side; then the subject was placed in the
prone position, and a similar impulse was applied bilaterally to the
scapulae. The subject was then placed supine, with the head
rotated slightly to each side, and an impulse applied to the exter-
nal occipital protuberance. Low-amplitude, low-velocity impulses
were applied in all these nontherapeutic contacts, with adequate
joint slack so that no joint opening or cavitation occurred. Hence,
the comparison of treatments was between active spinal manipu-
lation as routinely performed by chiropractors and hands-on pro-
cedures without adjustments or manipulation.

No additional therapeutic interventions were permitted in either
group. Training sessions for chiropractors were held before and
during the study to ensure compliance with the protocol. Satis-
faction with treatment was determined by responses to 12 ques-
tions asked at the end of the study, including questions related to
the attention the subjects received from the chiropractor, the ex-
planations of procedures, communication, feeling at ease, the skill
and ability of the chiropractor, and overall quality of care. The re-
sponses were scored on a scale of 1 to 7 (with 1 denoting “very
poor” and 7 “the best”).

 

34

 

Medical Assessments

 

All medical treatment the subjects were receiving before the
study was maintained during the study, including the use of in-
haled corticosteroids or cromolyn, at the dose used before ran-
domization. Inhaled 

 

b

 

-agonists were used only as needed for re-
lief of symptoms. No additional medication was permitted except
courses of oral corticosteroids for serious exacerbations of asthma,
as determined by a pulmonologist who was unaware of the treat-
ment assignments.

Diary records were forwarded from the chiropractor’s office to
the research center in sealed envelopes every two weeks. At two
months, spirometric measurements were repeated, diaries were re-
viewed, and the quality-of-life questionnaire was readministered.
Techniques for determining peak expiratory flow were checked, and
compliance was encouraged. At four months, spirometry was
repeated, followed by a methacholine challenge (provided the
FEV

 

1

 

:VC was »70 percent). Diaries and medications were re-
viewed, the quality-of-life questionnaire was administered for a
third time, and medical and chiropractic reassessments were per-
formed.

 

Outcomes

 

The primary outcome was the change from base line in the
morning peak expiratory flow measured before the use of a bron-
chodilator at two and four months. In addition, the frequencies
with which the morning peak expiratory flow fell below 85 percent
of the base-line value were compared between the groups. Second-

ary outcomes were the changes in airway responsiveness, FEV

 

1

 

,
symptoms of asthma, the need for inhaled 

 

b

 

-agonists, the use of
oral corticosteroids, quality of life, and overall satisfaction with
treatment.

 

Sample Size

 

On the basis of estimates of variability in peak expiratory flow
(within-group SD, 15 percent), the enrollment of 72 subjects (36
in each group) was required to provide the study with 80 percent
power to detect an increase from base line of at least 10 percent
in morning peak expiratory flow, at a significance level of 0.05.
To allow for a 25 percent attrition rate during the study, we
planned to enroll 100 subjects.

 

Statistical Analysis

 

Changes in morning peak expiratory flow for each subject were
expressed as the percent change from the mean of the measure-
ments taken 14 days before randomization to the means of those
taken 14 days preceding the 2-month and 4-month assessments.
Group mean data were adjusted for base-line differences between
the groups by analysis of covariance.

 

35,36

 

 Interactions among peak
expiratory flow, sex, age, severity of asthma, and treatment group
were examined. Airway responsiveness, measured as PC

 

20

 

 for
FEV

 

1

 

, was analyzed after the logarithmic transformation of values
for PC

 

20

 

, and the change from base line to the end of the study
was expressed in doubling-dose shifts.
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 If inhalation of saline
alone induced more than a 20 percent decrease in FEV

 

1

 

, the low-
est methacholine concentration (0.03 mg per milliliter) was con-
sidered to be the PC

 

20

 

 value. If methacholine was not given be-
cause of base-line airflow obstruction (FEV

 

1

 

:VC, <70 percent),
a PC

 

20

 

 of 0.5 mg per milliliter was attributed.
Symptom scores (the mean daily score for five symptoms;

range, 0 to 3) were averaged over the same 14-day period as the
peak expiratory flow, as was 

 

b

 

-agonist use (measured as the number
of puffs per day). Changes in symptom scores and 

 

b

 

-agonist use
were compared by analysis of covariance, including differences from
base line. Changes in quality-of-life scores were compared within
domains and across all domains,

 

32

 

 with adjustment for base-line
differences by analysis of covariance. Satisfaction scores were com-
puted as the group means of the individual average responses to the
12 questions.

 

34

 

 All analyses were performed with SPSS for Win-
dows (version 6.1.3, SPSS, Chicago). All P values are two-tailed.

 

RESULTS

 

During an 18-month recruitment period (from
October 1994 to April 1996), 199 subjects were as-
sessed, 91 of whom were eligible. Of those who were
ineligible, 49 had no current symptoms, 4 did not
use enough 

 

b

 

-agonist to meet the entry criterion, 17
had a PC

 

20

 

 for FEV

 

1

 

 of greater than 8 mg per milli-
liter, 3 had severe unstable asthma, 3 used medication
erratically, 3 were smokers, 2 could not participate in
the spirometric measurements, 10 could not meet the
time requirements, 1 had previously received chiro-
practic care, and 16 were noncompliant with keeping
symptom diaries during the base-line evaluation pe-
riod. Eligible subjects were randomly assigned to ac-
tive treatment (45 subjects) or simulated treatment
(46 subjects). Because of difficulties in recruiting
sufficient eligible subjects in the second year of the
study, the numbers within each of the strata for sex,
severity of asthma, and age were not uniform. Ten
subjects dropped out (four in the simulated-treat-
ment group and six in the active-treatment group)
because of scheduling problems (two subjects), non-

Copyright © 1998 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on September 4, 2008 . For personal use only. No other uses without permission. 












