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ABSTRACT

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.)
©1998, Massachusetts Medical Society.

HE use of alternative or complementary ap-
proaches to health care is increasing.!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.! 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.? Cana-
dian physicians increasingly refer patients to practi-
tioners of alternative medicine yet criticize the lack of
evidence supporting the efficacy of such treatment.?

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.* Most of these
people were equally satistied with orthodox medi-
cine and alternative care, contradicting the sugges-
tion that users of alternative therapy are dissatistied
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” Given the controversies regarding the
adverse effects of long-term use of B-agonists®10 and
inhaled corticosteroids,!!!4 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!52° 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,2-22 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.?” Second, this me-
chanical and neurologic disturbance affects chest-
wall function or alters airway tone or responsiveness
directly or by means of neurogenic inflammation,?8
resulting in a predisposition to or inducement of
asthma.?? 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.2930

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,] 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, in response to a
methacholine concentration of no more than 8 mg per milliliter
[PC,, for FEV|, <8 mg per milliliter]) was required to confirm
the presence of asthma.3! 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,?” 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-
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ized spirometer (Pulmonary Data Service Instruments, Louisville,
Ky.) before and after the inhalation of 200 ug 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, 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 ug of inhaled cortico-
steroid per day or as airflow obstruction at rest [ratio of FEV, 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”).3*

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,: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,
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.3%-36 Interactions among peak
expiratory flow, sex, age, severity of asthma, and treatment group
were examined. Airway responsiveness, measured as PC,, for
FEV,, was analyzed after the logarithmic transformation of values
for PC,,, and the change from base line to the end of the study
was expressed in doubling-dose shifts.3” If inhalation of saline
alone induced more than a 20 percent decrease in FEV, the low-
est methacholine concentration (0.03 mg per milliliter) was con-
sidered to be the PC,, value. If methacholine was not given be-
cause of base-line airflow obstruction (FEV:VC, <70 percent),
a PC,, 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 8-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,?? 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.?* 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,, for FEV, 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-
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compliance (seven), and a change of residence (one).
No outcome data are available for these subjects. Data
on another subject (in the active-treatment group)
were excluded because in retrospect he did not meet
the entry criteria, since he did not need to use a
B-agonist three times per week. Base-line characteris-
tics of the 80 subjects with data that could be eval-
uated are shown in Table 1. Adjustments have been
made in all analyses for differences between groups
resulting from differences in age and in severity of
asthma.

Each of 11 chiropractors treated between 1 and 16
subjects (median, 4 in the active-treatment group
and 4 in the simulated-treatment group). Selection
of a chiropractor was based on location, and random-
ization was not stratified according to chiropractor.
The numbers of treated subjects in the active-treat-
ment and simulated-treatment groups differed by
more than one for 4 of the 11 chiropractors (six vs.
one, five vs. three, one vs. five, and three vs. seven).

TABLE 1. BASE-LINE CHARACTERISTICS OF THE SUBJECTS.*

AcTIvE SIMULATED
TREATMENT TREATMENT
CHARACTERISTICT (N=38) (N=42)
Male sex — no. (%) 20 (53) 23 (55)
Age — yr 11.4*25 12.1£2.7
<13 yr — no. (%) 25 (66) 22 (52)
Mild asthma — no. (%) 17 (45) 19 (45)
Symptom scoret
During day 0.63+0.44 0.43%0.30
During night 0.51+0.50 0.31+0.33
B-agonist use — no. of puffs
During day 2.04x1.76 2.27+1.88
During night 0.43+0.68 0.51+0.83
Inhaled-corticosteroid use — no. (%) 19 (50) 21 (50)
Corticosteroid dose — ug
Median 400 500
Mean 633 560
Cromolyn use — no. 1 4
Morning peak expiratory flow —
liters /min
All 2724+885 296.7+90.4
Boys 256.3+74.2 314.7+99.8
Girls 290.3+101.2 274.9+74.4
FEV, — % of predicted value
All 98.4+155 95.8+21.7
Boys 92.5*+11.8 90.4+19.6
Girls 104.9+16.8 102.5*22.8
Results of methacholine challenge — no.
Obstructed, given B-agonist 1 6
=20% fall in response to saline 2 1
PC,, for FEV, — no.
<0.25 mg/ml 8 5
0.25 to <2.0 mg/ml 13 22
2.0 to <8.0 mg/ml 14 8

*Characteristics are shown for the 80 subjects for whom data could be
evaluated. Plus—minus values are means *SD.

tFEV, denotes the forced expiratory volume in one second, and PC,,
for FEV, the concentration of methacholine that provoked a 20 percent
fall in FEV,.

$Symptoms were graded on a scale of 0 (absent) to 3 (severe).

1016 October 8, 1998

Outcomes at Two and Four Months

There were small increases (7 to 12 liters per min-
ute) in morning and evening peak expiratory flow in
both treatment groups, with no significant differenc-
es in the change from base-line values between the
groups (Fig. 1). Similar results were obtained after
adjustment for the participating chiropractor. The
frequency with which the morning peak expiratory
flow fell below 85 percent of the base-line value dur-
ing the treatment period did not differ significantly
between groups. Spirometric changes were neither
statistically significant nor clinically important. There
was no change in PC,, for FEV, as a measure of air-
way responsiveness to methacholine in either treat-
ment group over the four-month study (mean shifts
in log, PC,,, +0.02 and +0.03) (Table 2).

Symptoms and use of B-agonists declined in both
groups, with no significant difference between the
groups ecither before or after adjustment for base-
line differences (Fig. 2) (symptoms, P=0.59 and
P=0.84 at two months and four months, respective-
ly; B-agonist use, P=0.55 and P=0.35). Oral corti-
costeroids were needed by six subjects in the active-
treatment group (six courses over a period of 52
days) and by four subjects in the simulated-treat-
ment group (six courses over a period of 30 days).
The increases in the quality of life were greater than
the minimally important differences in both groups
at two months and four months, but there were no
significant differences between the groups overall or
in any domain when adjustments were made for
base-line differences (Table 3).
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Figure 1. Differences in Percent Change in the Mean Morning
Peak Expiratory Flow from Base Line to Two Months and Four
Months.

Values shown are the changes in the active-treatment group
minus those in the simulated-treatment group. The I bars indi-
cate means and 95 percent confidence intervals.
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TABLE 2. CHANGES IN SPIROMETRIC OUTCOMES AND AIRWAY RESPONSIVENESS FROM BASE LINE TO TWO
AND FOUR MONTHS.*

P
VARIABLE AcTIVE TREATMENT SIMULATED TREATMENT DiFFERENCE *=SET 95% CI VALUE
NO. OF NO. OF
VALUE SUBJECTS VALUE SUBJECTS
Morning PEF (% of base line)
Base line — 38 — 42 — — —
2 Mo 103.4+12.7 35 101.3+13.1 40 +2.1+3.0 -39 to +8.0 0.49
4 Mo 103.6+13.7 38 104.3+13.3 42 -0.7%+3.0 —6.7 to +5.3 0.82
Evening PEF (% of base line)
Base line — 38 — 42 — — —
2 Mo 101.7+11.7 35 102.0+10.7 40 -0.3%2.6 —55t0 +4.8 0.90
4 Mo 104.0+13.7 38 104.5+10.2 42 -0.5%2.7 —-5.8to +4.9 0.87
Days with morning PEF 11.8*x12.3 38 14.7+23.3 42 —29*4.1 —11.1 to +5.3 0.48
<85% (no.)
FEV, (liters)
Base line 2.20+0.77 38 2.40+0.86 42 —0.20*0.18 -0.57 to +0.16  0.27
2 Mo 2.23+0.69 37 2.52+0.77 42 -0.28+0.17 -0.61 to +0.05  0.09
4 Mo 2.21+0.69 38 2.49+0.75 42 —0.28+0.16 -0.61 to +0.04 0.16
Log, PGy,
Base line -0.38+2.21 38 -0.60x1.77 42 +0.23+0.45 -0.66 to +1.11  0.62
4 Mo —-0.36x2.11 38 —-0.57%2.12 42 +0.21+0.47 -0.74 to +1.15  0.66
Change +0.02+1.52 38 +0.03£1.76 42 -0.02x0.37 -0.75 to +0.72 096

*CI denotes confidence interval, PEF peak expiratory flow, FEV, forced expiratory volume in one second, and Log, PC,, the logarithm
of the concentration of methacholine. Except where otherwise specified, plus—minus values are means *=SD.

tDifferences are the values in the active-treatment group minus those in the simulated-treatment group.
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Figure 2. Mean (+SD) Daytime Symptom Scores and B-Agonist Use at Base Line, Two Months, and
Four Months.

The possible range of symptom scores was 0 (absent) to 3 (severe). A decrease in the symptom score
or in B-agonist use represents improvement.
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TABLE 3. CHANGES IN QUALITY OF LIFE.*

DomaAIn AcTIVE TREATMENT SIMULATED TREATMENT  DIFFERENCE *=SET 95% Cl P VALUE
CHANGE NO. OF CHANGE NO. OF
IN SCORE  SUBJECTS IN SCORE  SUBJECTS
Activity
Base line to 2 mo 0.92+1.11 36 0.58+0.96 40 0.34+0.24 —-0.13to +0.81 0.15
Base line to 4 mo 1.22+1.12 38 0.81x1.14 40 0.42+0.26 —0.10to +0.93 0.11

Adjusted P value 0.24%
Symptoms

Base line to 2 mo 046*1.16 36 0.18+1.01 40 0.29+0.25 -0.21to +0.78 0.25

Base line to 4 mo 0.64*+1.34 38 0.49+1.04 40 0.15+0.59 —0.39 to +0.69 0.59

Adjusted P value 0.24%
Emotions

Base line to 2 mo 0.50+0.78 36 0.24+0.96 40 0.26+0.20 —0.14 to +0.66 0.20

Base line to 4 mo 0.73+0.91 38 0.44+1.02 40 0.29+£0.22 -0.15t0 +0.73  0.19

Adjusted P value 0.51%
Overall quality of life

Base line to 2 mo 0.63+0.86 36 0.33+0.86 40 0.29+0.20 —-0.10to +0.69  0.14
Base line to 4 mo 0.89+0.98 38 0.58+0.95 40 0.32+0.22 -0.12to +0.75 0.15
Adjusted P value 0.17%

*Changes in overall quality-of-life scores and scores for activity, symptoms, and emotional domains were measured by
the Pediatric Asthma Quality of Life Questionnaire. All changes are positive, representing improvement. Minimally im-
portant differences in the scores of each of the domains are as follows: activity, 0.70; symptoms, 0.54; emotions, 0.28;
and overall quality of life, 0.42. CI denotes confidence interval. Except where otherwise indicated, plus—minus values for

changes from base line are means +SD.

1Ditferences are the values in the active-treatment group minus those in the simulated-treatment group.

fThe P value was calculated by analysis of covariance after adjustment for base-line differences and for treatment group,

age group, severity of asthma, and sex.

Mean satisfaction scores were similar — 6.22 for the
active-treatment group and 6.46 for the simulated-
treatment group (maximal score, 7.0). The majority
of the subjects (63 percent) were uncertain whether
they had received active or simulated treatment. The
accuracy of guesses did not differ between the groups.
No adverse events (apart from exacerbations of asth-
ma) occurred during the study.

DISCUSSION

Among the 80 subjects enrolled in this study of the
efficacy of chiropractic manipulation as adjunct treat-
ment for childhood asthma, there was a substantial
improvement in symptoms and quality of life and a
reduction in B-agonist use. However, these changes
did not differ significantly between the active-treat-
ment and simulated-treatment groups. There were no
significant changes in objective measurements of air-
way function. Hence, the addition of chiropractic
spinal manipulation to usual medical care for four
months had no effect on the control of childhood
asthma.

Previous trials in which there had been evidence
of benefit of chiropractic treatment of asthma were
inadequately controlled. In one study, among 19
subjects 2 to 70 years of age, mean peak expiratory
flow at base line and after two, three, five, and eight
treatments was 346, 329, 350, 354, and 397 liters
per minute, respectively, whereas 11 control subjects
not matched for age or respiratory status had no
change.?* In an uncontrolled study of 15 subjects 8 to
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45 years old, the mean (£SD) FEV:FVC ratio after
three, five, and seven treatments was 74.3+10.6 per-
cent, 73.6+10.9 percent, and 74.6*13.1 percent,
respectively, indicating no change despite subjective
improvement.s Nevertheless, textbooks and articles
relate specific spinal-segment abnormalities to pul-
monary diseases and advocate spinal manipulation in
the management of asthma.30,38-40

Recently, a randomized, controlled four-week cross-
over trial of chiropractic care was conducted among
31 adults 18 to 44 years of age with chronic asthma
requiring bronchodilators or inhaled corticosteroids,
in which the effects of twice-weekly active and simu-
lated treatments were compared.#! There were no
clinically important or statistically significant differ-
ences in subjective or objective outcomes between
the groups. The ratings of symptom severity (on a
visual-analogue scale) decreased by 34 percent for all
the subjects, but there was no improvement in lung
function.

Other alternative treatments, including hypnosis,
acupuncture, and yoga, have been reported to be ef-
fective in the treatment of asthma. In a single-blind
study, subjects with a high susceptibility to hypnosis
who were hypnotized had a 50 percent reduction in
airway responsiveness, a 41 percent reduction in symp-
toms, a 5 percent increase in peak expiratory flow,
and a 26 percent reduction in $-agonist use as com-
pared with base-line values, whereas control subjects
and hypnotized subjects with a low susceptibility to
hypnosis had no significant improvements.*2 Subjects
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receiving active acupuncture over a period of two
months had increased morning and evening peak-
expiratory-flow values at two weeks but were not sig-
nificantly different from the placebo group thereaf-
ter.*3 In an unblinded, randomized, controlled study
of 53 subjects who practiced yoga, as compared with
age-matched subjects who continued their usual med-
ications, asthma attacks decreased and peak expira-
tory flow increased significantly in the yoga group as
compared with the control group.#*

The possibility of spontaneous or placebo-driven
improvement in chronic illness dictates that studies of
the efficacy of treatment regimens be adequately con-
trolled, randomized, and blinded. In our study, we
controlled for the effects of positioning, palpation,
soft-tissue therapies, and attention given to the sub-
jects by using these techniques equally in both treat-
ment groups. Although it was impossible for the treat-
ing chiropractors and the investigator undertaking
treatment checks to remain unaware of the treatment
assignments, the other investigators remained blind-
ed. The inability of the subjects to guess their treat-
ment-group assignments and the high levels of satis-
faction with care regardless of treatment assignment
provide evidence that the blinding was successful. It
is unlikely that the simulated treatment had benefit
other than nonspecific effects, which were found in
both groups. We are unaware of published evidence
that suggests that positioning, palpation, gentle soft-
tissue therapy, or impulses to the musculature adja-
cent to the spine influence the course of asthma.

The improvements in symptom scores and quality-
of-life scores and the reduced requirement for in-
haled B-agonists for relief of symptoms irrespective
of treatment group were consistent with anecdotal
observations and uncontrolled studies of alternative
approaches to the management of asthma. Improve-
ment might have resulted from frequent professional
attention (visits to a chiropractor three times weekly
provide more contact with a care giver than the usual
procedures for the management of asthma), increased
compliance with medications under trial condi-
tions, and the subjects’ “growing out of ” childhood
asthma.*> However, airway responsiveness did not
change, suggesting that the last two possibilities are
unlikely and that the effect is more likely to have
been a placebo effect or study (Hawthorne) effect.

Supported by grants from the Consortium for Chiropractic Research,
the Chiropractic Foundation for Spinal Research, the National Chiropractic
Mutual Insurance Company (administered by the Foundation for Chiro-
practic Education and Research), and the Canadian Chiropractic Protective
Association.

We are indebted to Professor David Sackett for his belpful advice
and encouragement; to the chivopractors participating in this study:
Drs. David Boynton, Peter Diakow, Donald Henderson, Ronald
Hill, Branko Milen, Brett Moore, James Peever, Barbara Sloat, Scott
Stevenson, Anthony Tartaglin, and Catharine Wright; and to Pear!
Davis for maintaining the randomization codes and for adminis-
trative and secretarial support.

REFERENCES

1. MacLennan AH, Wilson DH, Taylor AW. Prevalence and cost of alter-
native medicine in Australia. Lancet 1996;347:569-73.

2. Eisenberg DM, Kessler RC, Foster C, Norlock FE, Calkins DR, Del-
banco TL. Unconventional medicine in the United States: prevalence,
costs, and patterns of use. N Engl ] Med 1993;328:246-52.

3. Verhoef MJ, Sutherland LR. Alternative medicine and general practi-
tioners: opinions and behaviour. Can Fam Physician 1995;41:1005-11.

4. Donnelly WJ, Spykerboer JE, Thong YH. Are patients who use alterna-
tive medicine dissatisfied with orthodox medicine? Med ] Aust 1985;142:
539-41.

5. Lane DJ, Lane TV. Alternative and complementary medicine for asthma.
Thorax 1991;46:787-97.

6. Lane DJ. What can alternative medicine offer for the treatment of asthma?
J Asthma 1994;31:153-60.

7. Lewith GT, Watkins AD. Unconventional therapies in asthma: an over-
view. Allergy 1996;51:761-9.

8. Sears MR, Taylor DR, Print CG, et al. Regular inhaled beta-agonist
treatment in bronchial asthma. Lancet 1990;336:1391-6.

9. Taylor DR, Sears MR, Herbison GP, et al. Regular inhaled B agonist in
asthma: effects on exacerbations and lung function. Thorax 1993;48:134-
8.

10. Scars MR, Taylor DR. The B,-agonist controversy: observations, ex-
planations and relationship to asthma epidemiology. Drug Saf 1994;11:
259-83.

11. Wolthers OD, Pedersen S. Measures of systemic activity of inhaled glu-
cocorticosteroids in children: a comparison of urine cortisol excretion and
knemometry. Respir Med 1995;89:347-9.

12. Konig P. The risks and benefits of inhaled corticosteroids. Eur Respir
Rev 1993;3:501-10.

13. Boe J, Skoogh B-E. Is long-term treatment with inhaled steroids in
adults hazardous? Eur Respir J 1992;5:1037-9.

14. Garbe E, LeLorier J, Boivin J-F Suissa S. Inhaled and nasal glucocor-
ticoids and the risks of ocular hypertension or open-angle glaucoma.
JAMA 1997;277:722-7.

15. Hill R, Williams J, Britton J, Tattersfield A. Can morbidity associated
with untreated asthma in primary school children be reduced? A controlled
intervention study. BMJ 1991;303:1169-74.

16. Weiss ST, Tosteson TD, Segal MR, Tager IB, Redline S, Speizer FE.
Effects of asthma on pulmonary function in children: a longitudinal pop-
ulation-based study. Am Rev Respir Dis 1992;145:58-64.

17. Isles AF, Robertson CE Treatment of asthma in children and adoles-
cents: the need for a different approach. Med J Aust 1993;158:761-3.

18. van Essen-Zandvliet EE, Hughes MD, Waalkens HJ, Duiverman EJ,
Kerrebijn KE, Dutch CNSLD Study Group. Remission of childhood asth-
ma after long-term treatment with an inhaled corticosteroid (budesonide):
can it be achieved? Eur Respir ] 1994;7:63-8.

19. Roorda RJ. Prognostic factors for the outcome of childhood asthma
in adolescence. Thorax 1996;51:Suppl 1:57-S12.

20. Konig D, Shaffer J. The effect of drug therapy on long-term outcome
of childhood asthma: a possible preview of the international guidelines.

J Allergy Clin Immunol 1996;98:1103-11.

21. Shekelle PG, Adams AH, Chassin MR, Hurwitz EL, Brook RH. Spi-
nal manipulation for low-back pain. Ann Intern Med 1992;117:590-8.
22. Wiles MR, Diakow P. Chiropractic and visceral disease: a brief survey.
J Can Chiropractic Assoc 1982;26:65-8.

23. Arbiloff B. Bronchial asthma. J Clin Chiropractic 1969;2:40-2.

24. Hviid C. A comparison of the effect of chiropractic treatment on res-
piratory function in patients with respiratory distress symptoms and pa-
tients without. Bull Eur Chiropractors Union 1978;26:14-34.

25. Jamison JR, Leskevec K, Lepore S, Hannan P. Asthma in a chiroprac-
tic clinic: a pilot study. J Aust Chiropractors Assoc 1986;16:137-43.

26. Renaud CI, Pichette D. Chiropractic management of bronchial asth-
ma: a literature review. J Chiropractic 1990;27:25-6.

27. Gatterman MI. What’s in a word? In: Gatterman MI, ed. Foundations
of chiropractic: subluxation. St. Louis: Mosby—Year Book, 1995:5-17.

28. Barnes PJ. Neurogenic inflammation and asthma. J Asthma 1992;29:
165-80.

29. Dhami MSI, DeBoer KE Systemic effects of spinal lesions. In: Halde-
man S, ed. Principles and practice of chiropractic. 2nd ed. Norwalk, Conn.:
Appleton & Lange, 1992:115-35.

30. Janse J. Chiropractic management of selected spino-visceral disorders.
In: Hildebrandt RW, ed. J. Janse principles and practice of chiropractic.
Lombard, Ill.: National College of Chiropractic, 1976:227-39.

31. Cockcroft DW, Killian DN, Mellon JJ, Hargreave FE. Bronchial reac-
tivity to inhaled histamine: a method and clinical survey. Clin Allergy 1977;
7:235-43.

32. Juniper EE, Guyatt GH, Feeny DH, Ferrie PJ, Griffith LE, Townsend M.

Volume 339 Number 15 1019

Downloaded from www.nejm.org on November 23, 2009 . For personal use only. No other uses without permission.
Copyright © 1998 Massachusetts Medical Society. All rights reserved.



The New England Journal of Medicine

Measuring quality of life in children with asthma. Qual Life Res 1996;5: Fundamentals of chiropractic diagnosis and management. Baltimore: Wil-
35-46. liams & Wilkins, 1991:265-317.

33. Gitelman R, Fligg B. Diversified technique. In: Haldeman S, ed. Prin- 40. Graham RL, Pistolese RA. An impairment rating analysis of asthmatic
ciples and practice of chiropractic. 2nd ed. Norwalk, Conn.: Appleton children under chiropractic care. J Vertebral Subluxation Res 1997;1:41-8.
& Lange, 1992:483-501. 41. Nielsen NH, Bronfort G, Bendix T, Madsen E, Weeke B. Chronic asth-
34. Coulter ID, Hays RD, Danielson CD. The chiropractic satisfaction ma and chiropractic spinal manipulation: a randomized clinical trial. Clin
questionnaire. Top Clin Chiropractic 1994;1:40-3. Exp Allergy 1995;25:80-8.

35. Armitage P, Berry G. Statistical methods in medical research. 2nd ed. 42. Ewer TC, Stewart DE. Improvement in bronchial hyper-responsive-
Oxford, England: Blackwell Scientific, 1987. ness in patients with moderate asthma after treatment with a hypnotic tech-
36. Draper NR, Smith H. Applied regression analysis. 2nd ed. New York: nique: a randomised controlled trial. BMJ 1986;293:1129-32.

John Wiley, 1981. 43. Christensen PA, Laursen LC, Taudorf E, Sorensen SC, Weeke B. Acu-
37. Peat JK, Unger WR, Combe D. Measuring changes in logarithmic data, puncture and bronchial asthma. Allergy 1984;39:379-85.

with special reference to bronchial responsiveness. J Clin Epidemiol 1994; 44. Nagarathna R, Nagendra HR. Yoga for bronchial asthma: a controlled
47:1099-108. study. BMJ 1985;291:1077-9.

38. Garde DC. Asthma and chiropractic. Chiropractic Pediatr 1994;1:9-16. 45. Scars MR. Growing up with asthma: the two thirds with milder symp-
39. Driscoll DR. Upper respiratory tract disorders. In: Lawrence D]J, ed. toms should grow out of asthma. BMJ 1994;309:72-3.

1020 - October 8, 1998

Downloaded from www.nejm.org on November 23, 2009 . For personal use only. No other uses without permission.
Copyright © 1998 Massachusetts Medical Society. All rights reserved.



