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ORIGINAL RESEARCH
THE IMPACT OF ACUPUNCTURE AND CRANIOSACRAL THERAPY INTERVENTIONS ON

CLINICAL OUTCOMES IN ADULTS WITH ASTHMA
Lewis Mehl-Madrona, MD, PhD,1# Benjamin Kligler, MD, MPH,2 Shoshana Silverman, MSW,3 Holly Lynton, BS,4
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bjective: Synergy has been proposed between modalities op-
rating at different levels of action. Acupuncture and craniosa-
ral therapy are two very different modalities for which synergy
as been proposed. This study sought to test for such synergy
nd to determine if complementary therapies would improve
ulmonary function and quality of life for people suffering from
sthma, as well as reducing anxiety, depression, and medication
sage.

esign: Subjects were randomly assignment to one of five
roups: acupuncture, craniosacral therapy, acupuncture and cra-
iosacral, attention control, and waiting list control.

ethods: Subjects received 12 sessions of equal length with
retreatment and posttreatment assessment of pulmonary func-
ion, asthma quality of life, depression, and anxiety. Medication
se was also assessed.

esults: Synergy was not demonstrated. When treatment was

ompared with the control group, statistically treatment was (
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ignificantly better than the control group in improving asthma
uality of life, whereas reducing medication use with pulmonary
unction test results remained the same. However, the combina-
ion of acupuncture and craniosacral treatment was not superior
o each therapy alone. In fact, although all active patients re-
eived 12 treatment sessions, those who received all treatments
rom one practitioner had statistically significant reductions in
nxiety when compared with those receiving the same number
f treatments from multiple practitioners. No effects on depres-
ion were found.

onclusions: Acupuncture and/or craniosacral therapy are po-
entially useful adjuncts to the conventional care of adults with
sthma, but the combination of the two does not provide addi-
ional benefit over each therapy alone.

ey words: Acupuncture, asthma, complementary therapies
Explore 2007; 3:28-36. © Elsevier Inc. 2007)
NTRODUCTION
sthma is a serious chronic lung disease characterized by revers-

ble airway obstruction and airway inflammation. According to
he 2002 National Health Interview Survey, 30.8 million people
n the United States have been diagnosed with asthma sometime
uring their lifetime.1 This includes 21.9 million adults and 8.9
illion children. Although the American Lung Association re-

ently reported that asthma mortality rates and hospitalizations
ave declined over the past few years,2 the burden from asthma
as increased over the past two decades, and asthma continues
o take a significant toll on daily activities and economic pro-
uctivity for many patients. The National Health Interview Sur-
ey found that over the previous year, symptoms of asthma
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aused children aged 5 to 17 to miss 14.7 million school days
ue to asthma, and employed adults to miss 11.8 million work-
ays. The American Lung Association reported that asthma en-
ails an annual economic cost to the United States of $16.1
illion, including $11.5 billion in direct healthcare costs and
4.6 billion in lost productivity.

se of Complementary and Alternative Medicine for Asthma
any asthma sufferers are attracted to complementary and al-

ernative medicine. Blanc et al3 found that 42% of the adults
ith allergies or asthma who were surveyed had tried some form
f complementary and alternative medicine (CAM). Angsten4

as proposed that asthma patients may be interested in CAM
ecause of the chronic nature of their illness, the “perceived
oxicities of therapies such as inhaled corticosteroids” and be-
ause they are attracted to the holistic approach of the treat-
ents, which appreciates the psychological basis of disease.
avis et al5 believe that the lack of success for conventional

sthma therapy has resulted in the increasing number of patients
eeking CAM approaches.

cupuncture Studies to Date
lthough numerous studies have been conducted to examine

he effectiveness of acupuncture for adults with asthma, it is still
ifficult to draw definitive conclusions regarding its effective-

ess. In one uncontrolled, clinical series of 25 steroid-dependent

ved EXPLORE January/February 2007, Vol. 3, No. 1
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sthma patients treated with acupuncture and Traditional Chi-
ese Medicine, over 80% improved symptomatically and be-
ame less dependent on steroids.6 In another uncontrolled clin-
cal series of 80 patients treated with acupuncture and blood
njections at the Back-Shu points, 39 patients were cured of their
sthma (49%), 21 patients showed substantial improvement
26%), and 15 patients somewhat improved (19%), whereas only
ve patients (6%) showed no effect, the total effective rate being
4%.7

Systematic reviews of randomized controlled trials do not
end to support the use of acupuncture for asthma. A 1991
ystematic review by Kleijnen et al8 found 13 studies that sought
o assess the efficacy of acupuncture in asthma therapy. These
uthors concluded that claims that acupuncture is effective are
ot based on the results of well-performed clinical trials. How-
ver, the requirement of double blinding, necessary to be
eemed a high-quality study according to most review scoring
ystems, is extremely difficult to achieve in a practitioner-deliv-
red intervention such as acupuncture. This issue often causes
ell-designed acupuncture studies to be rated as low-quality

rials.
A Cochrane collaborative systematic review of acupuncture

or chronic asthma in 2004 yielded similar results.9 Their review
f research of 11 studies with 324 participants found a lack of
vidence that short-term acupuncture treatment has a significant
ffect on the course of asthma. However, they noted that it is
uestionable whether the acupuncture protocols used in the
esearch were representative of acupuncture conducted in actual
ractice, considering that treatments were modified for the pa-
ient depending on the practitioners’ assessments, and acupunc-
ure often is one part of a package of care that includes diet and
erbal medicines. The Cochrane reviewers commented that the
nderresearched aspect of treatment is the subjective element of
his complex therapy. It is difficult to remove acupuncture treat-
ent from its context, and this has not been addressed in exist-

ng research.
Martin et al10 conducted a systematic review and meta-analy-

is of published data from 11 randomized controlled trials. The
eta-analysis did not find evidence of an effect of acupuncture

n reducing asthma. However, the meta-analysis “was limited by
hortcomings of the individual trials, including small sample
ize, missing information, adjustment of baseline characteristics
nd a possible bias against acupuncture introduced by the use of
lacebo points that may not be completely inactive.”10

raniosacral Therapy
steopathic manipulation, including craniosacral therapy, is
ell established within the chiropractic and osteopathic com-
unity as a treatment for asthma.11,12 A recent study by Guiney

t al13 demonstrated a statistically significant improvement of
even liters per minute to nine liters per minute for peak expira-
ory flow rates in pediatric asthma patients by using osteopathic
anipulation.
One well-known variation of osteopathic manipulation that

as grown in popularity in the past decade is craniosacral ther-
py. Craniosacral therapy (CST) is a gentle, noninvasive type of
ands-on body treatment in which the therapist monitors the

atient’s craniosacral rhythm (subtle pulsations of the craniosa- a

cupuncture and Craniosacral Therapy in Adults With Asthma
ral fluid) by placing her or his hands at specific locations in the
ervical and sacral regions. According to CST theory, distur-
ances in this rhythm can be corrected using gentle manipula-
ive techniques, often leading to reduced pain and improved
unction. Many medical conditions in addition to pain are
raced by CST practitioners, at least in part, to problems and
isalignments of the craniospinal system. The body can often

elf-correct from restrictions and blockages of the skull, spine,
nd pelvis; however, left untreated, these restrictions can take
ore time and effort to correct. The result can be increased pain

nd organ dysfunction, and worsening of a condition such as
sthma.14 No research has been conducted to date supporting
ST for asthma treatment.

ombining Therapies
n clinical practice, multiple CAM approaches are often com-
ined in the treatment of a patient with asthma. However, to
ate no substantial evidence exists that supports the hypothesis
hat combining CAM therapies for asthma management is ef-
ective. When psychotherapy is combined with conventional
edical treatment, synergistic improvement has been reported.
odding et al15 studied 41 high-risk asthmatic children from 39

amilies. The subjects had a documented history of moderate-
o-severe asthma for at least two years. During that two-year
eriod, psychotherapy was added to conventional medical treat-
ent. The number of hospital admissions and days spent in the
ospital decreased significantly. The number of days in the hos-
ital also fell, from 17 � 20 in the two years prior to the onset of
reatment to 2 � 8 in the two years after the start of treatment (P

.001). The cost of care was subsequently cut by two thirds,
espite the added cost of psychiatric care. The study found no
ignificant correlation between the improvement of the symp-
om score or the therapeutic score. However, a significant cor-
elation was found between improvement of the symptom score
nd that of the compliance score (r � 0.499; P � .001), suggest-
ng that the improvement in the patient’s symptoms after two
ears of treatment was related to improvement in compliance
ith treatment. What is not tested, however, is whether the

mprovement is due simply to adding more treatments, even
hough of a different type, or is due to a synergistic effect be-
ween the two, in which the result is greater than would be
xpected in a simple additive model.0

This study aimed to test the possibility of synergy between
wo very different complementary modalities—acupuncture
nd craniosacral therapy. In consultation with all the practi-
ioners in our facility, these two modalities were chosen as
eing the most likely to demonstrate synergy among those for
hich our practitioners had strong clinical training and ex-
ertise. We also wanted to examine if the addition of com-
lementary therapies to standard medical management would
mprove clinical outcomes in adults with asthma, and
hether or not mixing two modalities would be more helpful
ver a fixed length of time than using one modality for that
ntire time. This was a pilot study aimed to explore how likely
hese concepts would be expected to demonstrate efficacy in

large-scale clinical trial.

29EXPLORE January/February 2007, Vol. 3, No. 1
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ETHODS
ubjects
he Institutional Review Board of Beth Israel Medical Center
ave approval prior to beginning the study. From May 2001 to
ovember 2003, 89 chronic adult asthma sufferers from the

reater New York City area were enrolled into the study by using
dvertisements in local newspapers, internal publications, and
yers distributed in local university health centers and health
ood stores. Physicians in the pulmonary, family practice, and
ntegrative medicine service practices of Beth Israel also made
eferrals when appropriate. Potential subjects were screened over
he phone by using a standardized screening tool. They were
ccepted for pulmonary evaluation if they met criteria for the
iagnosis of asthma as defined by the National Heart, Lung, and
lood Institute National Asthma Education and Prevention Pro-
ram. Class II through IV asthma sufferers were included (mild
ersistent, moderate persistent, and severe persistent). Subjects
ere excluded if they were under age 18, had received acupunc-

ure or craniosacral therapy treatments over the past six months,
ere involved in any other research study, were pregnant, or

aking steroids unrelated to asthma. Mild intermittent diagnoses
ere excluded since symptoms may not have been severe
nough to observe changes in a pilot study of this type. Subjects
ith life-threatening conditions or serious psychiatric condi-

ions that would interfere with their ability to participate in the
tudy and follow-up period were excluded. Patients who passed
he phone-screening interview were sent to the Pulmonary Func-
ion Laboratories of Beth Israel for pulmonary testing to observe
heir sensitivities to bronchodilation and to assess their degree of
espiratory compromise from their asthma.

emographics
he median age of subjects was 37 years, with no statistically
ignificant differences in age between groups. The 25th percen-
ile was aged 30 years and the 75th percentile was aged 48 years.
he subject ages ranged from 20 years to 80 years of age. The
opulation was comprised of 26.5% men, with the remaining
3.5% being women. No significant variation in these propor-
ions was found across groups. The preponderance of our sample
as Caucasian (80.9%), followed by African American (16.2%),
ith 1.5% Hispanics, and 1.5% Asians. Race was not statistically

ignificant across the different groups. Race, gender, and age
ere not statistically associated with outcome differences in this

tudy, suggesting a balanced assignment to treatment and/or
ontrol groups, because these factors are known to effect asthma
everity in epidemiological studies. The histogram of age fol-
owed a precise normal distribution except that it was truncated
t age 20 (our youngest subject). The oldest subject was aged 80
ears.

tudy Protocol
nrolled subjects were randomly assigned to one of the follow-

ng five conditions: (1) acupuncture, (2) craniosacral therapy, (3)
ombination of craniosacral therapy with acupuncture, (4) atten-
ion control, and (5) standard of care control (waiting list). Sub-
ects in the first three groups were to receive 12 sessions of their
ssigned modality over a period of six weeks, although schedul-

ng constraints sometimes extended the treatment period be- f

0 EXPLORE January/February 2007, Vol. 3, No. 1 Ac
ond six weeks. One difference between the three treatment
onditions, which emerged as important in the analysis, was that
onditions one and two both involved 12 sessions with a single
rovider—either acupuncture or craniosacral therapy—whereas
ondition three involved six sessions with each of two different
ractitioners. Thus, the first two conditions involved longer,
ore intensive contact with a single therapist, whereas the third

ondition involved shorter contact with two therapists. The at-
ention control condition consisted of six weekly sessions with
n actor who had been trained by Ken Fry, RPT, with suggestions
rom John Upledger, DO, in how to pretend to do craniosacral
herapy without actually doing it. This was followed by a class on
olistic approaches to managing asthma, which also lasted for
ix sessions. Subjects were asked at the end of all sessions if they
hought they had received placebo treatment.

Randomization was done by means of a random number–
enerating program. Preprinted numbers were placed in enve-
opes by a staff member unrelated to the study. A research assis-
ant opened the next sequential envelope at the moment that a
ubject qualified for enrollment. Blinding was possible for cra-
iosacral therapy, as none of the subjects in the attention-con-
rol condition thought they had received placebo treatment and
ore than 75% of participants wanted to continue their sessions
ith the actor after the treatment period had ended. Subjects

eceiving acupuncture knew that they were receiving acupunc-
ure. Subjects who were in the waiting list group knew the group
o which they had been assigned. Outcome questionnaires were
ompleted at the office of the practitioner where treatment oc-
urred and were presented and returned in envelopes marked
nly by subject number. They were returned sealed to our of-
ces, where data entry occurred by a staff member who was
nacquainted with the subjects or their assignments. The respi-
atory therapist performing pulmonary function testing was
lind to the assignments of the subjects. Assessments after treat-
ent concluded were conducted by research assistants who did
ot know subject assignment, though subjects could have in-
ormed them of their condition. An equal number of people
ished to continue after the 12 sessions in each group, lending
redence to the idea that our attention control seemed like au-
hentic therapy. Although we did control for time and attention,
e did not control for belief in acupuncture efficacy and what
ffect that might have had on the results.

ample Size
ower size was calculated for � � .80, assuming a two-group com-
arison model across four points in time. Results indicated a min-
mum n of 26 per cell. A power analysis using five levels in the main
ffect across four repeated points in time was calculated for � � .80,
sing the means and standard deviations derived from previous
ilot studies. Results indicated that there needed to be a minimum
f 20 subjects per cell. A second estimate of power, using standard
oderate effect size parameters, was also calculated. Results indi-

ated the need for 20 subjects per cell. Total sample size desired was
00; enrollment challenges forced us to end recruitment at an N of
9. Because of recruitment and retention issues, the number of
atients completing the trial was 68, resulting in cell sizes ranging

rom 10 to 16.

upuncture and Craniosacral Therapy in Adults With Asthma
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cupuncture Protocol (Group 1)
ubjects in the acupuncture group received 12 treatments of
cupuncture. Acupuncturists at the Center for Health and Heal-
ng and in private practice in the local community provided the
ubjects’ treatments. All acupuncture sessions followed a proto-
ol that included a fixed core of seven body points that were
lways needled, and a set of up to seven bilateral distal points
hat were chosen by the practitioner, based on the needs of the
atient as determined in an individualized diagnosis by the acu-
uncturist. This procedure allowed for a moderately standard-
zed approach while still allowing the acupuncture to be admin-
stered the way it typically would be in a clinical setting, where
he points are selected based on the diagnosis of the practitio-
ers. Sessions lasted for approximately 45 minutes. Needles were

nserted and manually stimulated. Patients then rested quietly in
darkened room for 20 minutes, at which time the needles were

emoved. No additional stimulation was administered. A sum-
ary of the acupuncture protocol is presented in Table 1.

raniosacral Therapy Protocol (Group 2)
ubjects received 12 standard craniosacral therapy treatments in
ccordance with the protocol taught at the Upledger Institute in
ichigan, the premier training site for practitioners of this dis-

ipline. Trained therapists in the local community provided the
reatments. Subjects rested fully clothed on a massage table. The
herapist monitored the craniosacral rhythm with his or her
ands. She or he conducted other gentle assessments and cor-
ected the sources of pain and dysfunction by using gentle ma-
ipulative techniques. In craniosacral therapy, seldom does the
ressure exceed five grams (the weight of a nickel). The work is
entle and does not hurt. The practitioner treated skull, spine,
nd sacrum. Sessions lasted approximately 45 minutes.

cupuncture Plus Craniosacral Therapy (Group 3)
ubjects in this group received six treatments of acupuncture

able 1. Acupuncture Points for Asthma

Body points: required (bilateral except CV and GV points)
GV 14
Diang Chuan
Bl 13
Bl 43
GB 21
CV 22
CV 17

Flexible distal points (bilateral)
PC 6
Sp 4
Li 3
Lu 5 (Matsumoto)
Lu 7
St 40
St 36
nd six treatments of craniosacral therapy. They were instructed S

cupuncture and Craniosacral Therapy in Adults With Asthma
o schedule one of each treatment per week, alternating between
he two.

ttention Control Group (Group 4)
ubjects in this group received six sessions of sham craniosacral
herapy and six one-on-one educational classes with an asthma
ducator covering the current state of knowledge about the
auses of and possible treatments for asthma. During the sham
essions, subjects lay supine for 45 minutes while a trained actor,
osing as a practitioner, simply placed their hands lightly on
arious nonsexual parts of the fully clothed body and held them
n each position for two minutes, following techniques found in
herapeutic touch and related studies. John Upledger, DO, and
en Frey, RPT (an Upledger-trained craniosacral practitioner in
ew York City) were consulted regarding the sham procedure

nd assisted in its design so that it would be valid.

tandard of Care and Waiting List Control Condition
Group 5)
ubjects assigned to this condition were instructed to maintain
heir normal asthma care regimens for the duration of the study
12 weeks active study period plus six months follow-up). During
he active study period, they monitored their symptoms, as did
he subjects in the other four groups. For motivational and eth-
cal reasons, all subjects randomized to the standard of care
ontrol condition were offered 12 treatments of acupuncture or
raniosacral therapy, or a combination of the two, when they
ad completed the study.
Additional control groups were considered, including sham

cupuncture, though there is controversy regarding this method,
ince sham points are not associated with the sensation of da chi
elt at the site of actual acupoints which is expected by those
amiliar with acupuncture. Although a sham acupuncture con-
rol group would have been useful, five groups were as many as
ould be handled statistically. Since CST has been less studied
han acupuncture, it seemed reasonable to control for CST and
ttention, given that not every control group could be used.

rimary Outcome Measures
ll outcome measures were obtained on four occasions: (1) pre-

reatment: within two weeks before treatments began, (2) post-
reatment: within two weeks after treatments were completed, (3)
t three-month follow-up: three months after treatments were
ompleted, and (4) at six-month follow-up: six months after
reatments were completed.

Pulmonary function testing was performed on these four oc-
asions at the Beth Israel Pulmonary Function Laboratory by
sing Sensor Medics Pulmonary Function equipment (Sensor
edics, Fullerton, CA). Additionally, subjects completed the

ollowing self-report measures at each of the four times: Asthma
uality of Life Questionnaire, Short Form 36; Profile of Mood

tates; Beck Depression Inventory; Beck Anxiety Inventory; and
medication form in which they reported the name, dose, and

requency of use of any asthma medications they used over the
ast year. This medication form was used to assess changes in
edication that might occur during the course of the study.
hortly after beginning the study, we learned that several sub-

31EXPLORE January/February 2007, Vol. 3, No. 1
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ects wished to continue treatments beyond the study treatment
eriod at their own expense. Since we could not ethically pro-
ibit this, we created a document, the follow-up treatment log,
n which subjects could report which treatments (acupuncture,
raniosacral therapy, or other treatments) they obtained after
heir study-authorized treatment ended.

aily and Weekly Symptom Monitoring
ubjects were also asked to complete a daily diary form on which
hey recorded their peak flow measures, three times per day, and
heir respiratory symptoms (sleep disturbance, chest tightness on
wakening, daytime wheezing and breathlessness, and cough-
ng). Subjects were given peak flow meters when they began the
tudy. Before each treatment (or two times per week if in the
ontrol condition), subjects completed the Profile of Mood
tates. Subjects in the first four conditions completed one addi-
ional form, a treatment session note, prior to each treatment.
hey reported medical problems since their last visit, changes in
ymptoms, and any problems or symptoms related to treatment.

Upon enrollment, subjects signed a medical records release
orm and provided names of their physicians so that medical
ecords about their asthma care could be requested. Subjects
ere offered a modest stipend as an incentive to complete the

ollow-up evaluations. They received $25 for the 3-month fol-
ow-up and $50 for the 6-month follow-up.

A modified intent-to-treat analysis strategy was utilized, in
hat any subject who completed one treatment and then
ropped out was invited to have the posttreatment assessment. If
hey agreed, their data was included. If they declined follow-up
ssessment, they were dropped from the study, because at least
wo data points were required for statistical analysis.

tatistical Methods
or assessing change in asthma quality of life, difference
cores were used for each of the four data points. We assessed
ifferences from the pretreatment baseline to posttreatment
end of intervention or control group), pretreatment baseline
o 3-month follow-up, and pretreatment baseline to six-
onth follow-up. We also calculated the difference from

osttreatment to three-month follow-up, posttreatment to
ix-month follow-up, and from 3-month follow-up to six-
onth follow-up. Assumptions of normality for the differ-

nce scores for all these variables were confirmed with histo-
rams. Levene’s test for equality of variances confirmed equal
ariances, so all statistical tests were performed on that basis.
xploratory data analysis was pursued with graphical tech-
iques, which showed that the most robust change in com-
romised quality of life was from pretreatment baseline to
osttreatment assessment—the duration of treatment.
No differences in baseline pretreatment values were found

mong the groups. Due to the relatively small number of cases in
ach group, we collapsed the groups into “treatment” and “con-
rol” and performed independent samples t test on the difference
cores from baseline to the end of the intervention or the con-
rol. To look for differences between groups, one-way analysis of
ariance was performed with post hoc tests with P values ad-
usted by the Schade correction for multiple comparisons. To

ustify this collapse, we found no differences whatsoever be- s

2 EXPLORE January/February 2007, Vol. 3, No. 1 Ac
ween the two control groups. Additionally, differences among
he three treatment groups were insignificant, with only acu-
uncture approaching statistical significance compared with the
ther two treatment groups.
Each subject had only one practitioner for each modality.

here were two practitioners of CST involved in the study, and
hree practitioners of acupuncture. Two different individuals
rovided education and only one individual provided sham
ST. No statistically significant differences were found for spe-

ific practitioners.

ESULTS
f the 89 subjects enrolled in the trial, 68 completed at least two

ssessments and were included in the final analysis. This repre-
ented a 76.4% completion rate. There were 11 subjects in the
ctive treatment groups, and 11 in the combined waiting list/
ontrol group who did not complete the protocol. Typically,
ubjects who withdrew could not be enticed to complete a post-
reatment follow-up. No subject withdrew due to adverse effects
f treatment. In fact, no adverse events or side effects of treat-
ent were reported by any subject. Schedule conflicts were the
ost frequently reported reason for dropout and did not vary in

requency between treatment and control groups.
The cost per completed subject was $3800, which may reflect

n part the high cost of healthcare in New York City. No subjects
ere referred by our medical or psychological colleagues, and

ess than one fifth of enrolled patients were referred by alterna-
ive medicine practitioners. Approximately two fifths of our sub-
ects came from public lectures given in the community about
lternative therapies for asthma and roughly the same number
rom newspaper advertisements. The remainder came from post-
rs placed in colleges, laundromats, and other facilities.

Our primary proposed outcome variable was pulmonary func-
ion testing, followed by asthma quality of life, medication use,
epression, and anxiety. The data was analyzed in that order.

ulmonary Function Testing
ulmonary function measures did not change. Our review of
edication records and our discussions with patients showed

hat patients spontaneously reduced their medications or asked
heir doctor to reduce their medication when they were doing
etter. Given the expense and complex logistics of this outcome
easure, we would consider omitting it from future trials. Data

nalysis of thrice-daily peak flows is currently underway to de-
ermine its utility as an outcome measure.

Although pulmonary function test outcomes did not change,
ther outcome measures which did show change included the
sthma quality of life scale, part 1 (part 2 was not helpful) and
edication changes. No changes were found in the Beck De-

ression Scale, though we would keep it for future studies as a
otential confounder or interaction variable for multivariate
nalysis, given its place in the literature for affecting asthma.

sthma Quality of Life
e first compared the means for absolute asthma quality of life

cores (Table 2). As expected, difference scores performed best,

ince they reduce within-subjects variance. When we compared

upuncture and Craniosacral Therapy in Adults With Asthma
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he change in asthma quality of life scores from baseline to
osttreatment, statistically significant differences were found be-
ween treatment and control groups. The disparity in the differ-
nce scores for the assessment immediately posttreatment was
.61, which was significant at P � .004, favoring treatment over
ontrol. This gives us an estimate of effect size for 12 sessions of
omplementary therapy (acupuncture, CST, or both) of about
8%. The range of the total asthma quality of life score is from 0
o 20. A gradual erosion of the differences between groups oc-
urred with statistically significant differences still present three
onths after treatment and present at borderline levels six
onths after the conclusion of treatment.
The means between attention control and waiting list con-

rol were virtually the same (no statistically significant differ-
nces were found), suggesting that combining the two control
onditions was reasonable and that future studies did not
eed a waiting list control to assess the contribution of mere
ttention. The waiting list control group also had the least
ubject satisfaction, since people objected to being assessed
nd having no treatment, even though they were receiving
ominal payment.
Tests comparing the differences from pretreatment to post-

able 2. Comparisons of Means Between Asthma Quality of Life (Part

Group
AQOL,

Baseline

ontrol group Mean 4.77
SD �3.91

ctive treatment Mean 6.46
SD 4.57
T 1.49
P value 0.142
Mean difference 1.68
95% CI �.58 to 3.95

ontrol group Mean
SD

reatment group
Mean difference
95% CI
t test
P value

ingle practitioner Mean
SD

ultiple practitioners

Mean difference
95% CI
t test
P value

QOL, Asthma Quality of Life score; CI, confidence interval.
reatment for each treatment condition (12 acupuncture ses- s

cupuncture and Craniosacral Therapy in Adults With Asthma
ions, 12 CST sessions, or six acupuncture and six CST sessions)
ersus the attention control showed that only acupuncture
chieved statistical significance (P � .45 for acupuncture; P �
60 for craniosacral therapy; and P � .71 for combination).

A significant (P � .016) difference in change scores from
retreatment to posttreatment was also seen when we compared
reatment with a single practitioner (longer treatment: 12 ses-
ions, same person providing treatment, as in acupuncture alone
nd CST alone) to treatments with multiple practitioners
shorter treatment: 12 sessions total, but with each provider
iving only six sessions, as in the acupuncture plus CST condi-
ion). The mean difference in change scores was 2.78, with stan-
ard error of 1.12, for an effect size of 13.9%.
Repeated measures analysis of variance (SPSS [SPSS Inc., Chi-

ago, IL], general linear models) was applied using Total Asthma
uality of Life (part 1) difference scores for each of the assess-
ent periods. For active treatment versus control, the F ratio was

.67 with significance of P � .012. The square of the estimated
ffect size was 0.092. Observed power was 72.1%. For longer
ersus shorter treatment, the F ratio was 6.21, with a significance
f P � .014. The observed power was 69.7%.
Part 2 of the asthma quality of life scale showed no statistically

ores and Difference Scores From Baseline Across Assessment Periods

AQOL,
ttreatment

AQOL, 3 Mo
Posttreatment

AQOL, 6 Mo
Posttreatment

5.64 4.41 3.91
�4.70 �4.35 �4.52

3.71 3.63 3.61
3.52 3.88 4.20

�1.89 �0.74 �0.27
0.063 0.459 0.789

�1.93 �0.78 �0.30
.96 to 0.11 �2.87 to 1.31 �2.53 to 1.93

rence Score
eatment and
ttreatment

Difference Score
Pretreatment to 3 Mo

Posttreatment

Difference Score
Pretreatment to 6 Mo

Posttreatment

.86 �0.36 �0.86

.95 �3.44 �3.54

.75�4.52 �2.83�4.94 �2.85�4.91

.61 �2.46 �1.98
2 to �1.20 �4.80 to �0.12 �4.32 to 0.35
.99 �2.83 �2.85
� .004 P � .039 P � .095
.13 �3.17 �3.37
.90 4.46 4.40
.35 �1.13 �1.29
.35 4.63 4.57
.78 2.04 2.08
4 to 5.02 �0.18 to 4.25 �.106 to 4.26
.48 1.84 1.90
� .016 P � .071 P � .062
1) Sc

Pos

�3

Diffe
Pretr

Pos

0
�4
�2
�3

�6.0
�2

P
�3

3
�0

5
2

0.5
2
P

ignificant differences.
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edication Use
iven our small sample size, we chose to look at total medica-

ion use rather than a change in the use of any one specific
edication. Our patients were using inhaled beta-agonists, in-

aled steroids, and leukotriene inhibitors in sufficient amounts
o warrant analysis. Oral steroid use was so minimal as to be not
orth analyzing, as was the case for other drugs (ipratropium,
romolyn, and others). We constructed a standardized scale of
osage so that the highest dose encountered in the study was
cored as a “1” and all other doses were rendered proportionate
o that dose. Then the three most commonly encountered drugs
ere added on that standardized scale for dosage (this prevented
ny one drug from being weighted more heavily that any other
rug). Changes in drug use could range from 0 to 3. The mean
ifference in medication use between control and active treat-
ent groups was 0.499, which was significant at P � .001, rep-

esenting an effect size of 16.6% of maximum (see Table 3 for
etails). Reductions in medication use persisted six months after
he conclusion of the treatment (mean difference of 0.355, sig-
ificant at P � .043). The lack of change in pulmonary function
cross this time period suggested that medication reduction was
ot done to please investigators or because participants were
illing to tolerate being more symptomatic, but probably be-
ause they did not need as much medication to maintain the

able 3. Comparisons of Means Between Level of Medication Use Fro

Group
Medication Use
Score, Baseline

ontrol group Mean 0.74
SD �0.75

ctive treatment Mean 1.17
SD �1.06
T 1.71
P value 0.091
Mean difference �0.430
95% CI �.0.931 to 0.771

I, confidence interval.

able 4. Comparisons of Means Between Levels of Anxiety From B
reatment From One Individual

Group (Length of Treatment
by One Individual)

BAI Score,
Baseline

horter treatment Mean 9.23
SD �7.56

onger treatment Mean 9.50
SD �5.75
T 0.170
P value 00.865
Mean difference �0.284
95% CI �.3.61 to 3.04
AI, Beck Anxiety Inventory; CI, confidence interval.

4 EXPLORE January/February 2007, Vol. 3, No. 1 Ac
ame comfort level. Medication change was our most robust
ariable.
Repeated measures analysis of variance (through general lin-

ar models of SPSS) was used for comparison with comparisons
f means. Repeated measures would be expected to yield lower
stimates of association, since the effects of treatment were ex-
ected to gradually wear off, representing a nonlinear effect. The
esulting F ratio for between-subjects effects for active treatment
ersus control was 4.74, with significance of P � .033. Observed
ower was 57.4%. Repeated measures analysis of variance for
onger treatment versus shorter treatment for medication re-
ulted in an F ratio of 5.69, with a significance of P � 0.02.
bserved power was 65.1%.

nxiety
he data from the Beck Anxiety Inventory (BAI), showed no
ifference for treatment versus controls. However, when we
ompared the longer treatment protocol to the shorter treat-
ents and to the controls, a statistically significant reduction on

he BAI was found. Having a longer, more intensive treatment
rotocol with a single practitioner was associated with better
eductions of anxiety on the BAI (Table 4). The reduction in BAI
ersisted at the six-month follow-up. Repeated measures analysis
f variance was used for comparison purposes with this same

seline Across Assessment Periods, Differentiated by Treatment Groups

dication Change
om Baseline to
Posttreatment

Medication Change
From Baseline to 3
Mo Posttreatment

Medication Change
From Baseline to 6
Mo Posttreatment

0.19 0.01 0.06
�0.71 �0.81 �0.66
�0.31 �0.29 �0.30

0.33 0.62 0.67
3.95 1.71 2.06

� 0.001 0.092 0.043
0.499 0.306 0.355

.247 to 0.751 �0.051 to 0.663 0.012. to 0.697

ne Across Assessment Periods, Differentiated by Longer or Shorter

Medication Change
From Baseline to

Posttreatment

Medication Change
From Baseline to 3
Mo Posttreatment

Medication Change
From Baseline to 6
Mo Posttreatment

1.00 0.01 0.06
�5.19 �0.81 �0.66
�1.44 1.32 1.83

5.74 �2.33 �1.86
1.852 2.20 1.86
0.068 0.031 0.068
2.44 3.56 3.69

�0.190 to 5.06 0.230 to 6.89 �0.171 to 7.56
m Ba

Me
Fr

0

aseli
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ata and resulted in a significant difference between subjects
ffect (for shorter vs longer duration) with an F ratio of 4.90,
ignificant at P � .030.

ISCUSSION
ur study showed that the two complementary therapies

tudied— craniosacral therapy and acupuncture— could be ex-
ected to reduce medication use and improve asthma-related
uality of life in adults with asthma. Depression was not
ffected, but anxiety was reduced by longer treatment expo-
ure to the same practitioner. To our surprise, pulmonary
unction remained constant, suggesting that patients are op-
imizing medications to achieve their desired maximal bene-
t. Improved quality of life in the face of reduced medication
sage and no change in pulmonary function suggests that the
wo complementary therapies added something to medica-
ion management despite the lack of measurable change in
ulmonary function testing. The effect of our two comple-
entary therapies in improving quality of life and reducing
edication usage persisted over the six months following the

onclusion of treatment.
In our review of the literature, we found no studies to date

emonstrating improvement in quality of life in people with
sthma by using complementary therapies. Likewise no studies
ere found that examined the effects on anxiety in asthma pa-

ients comparing treatment with a single complementary practi-
ioner versus the same number of sessions with two separate
ractitioners. Both of these findings are potentially important in
nderstanding how to apply CAM approaches to patients with
sthma. The interventions had no impact upon depression as
easured by the Beck Depression Inventory. Likewise, this has

ot been previously studied.
The initial hypothesis of synergy between craniosacral therapy

nd acupuncture was not demonstrated. In fact, treatment with
single modality and a single therapist, continued over a longer
eriod of time, appeared to be more effective than treatment
ith two theoretically synergistic modalities over the same num-
er of sessions. Thus, the common notion in the clinical practice
f integrative medicine that applying multiple CAM therapies is
n effective strategy for asthma is not supported by our findings.
f course, it is possible that a different combination of CAM

pproaches would have demonstrated synergy, although this
articular combination did not.
The consistent superiority of one individual practitioner for

2 sessions—for both acupuncture and craniosacral approaches—
ver two individuals each for six sessions even with two different
reatments, suggested that relationship plays a role in facilitating
reatment effectiveness. It is possible that the healing properties
f this relationship are more critical to improved patient well-
eing than the specific techniques or properties of a given CAM
herapy.

Regarding the impact of CAM treatment in this study on
nxiety, it is important to note that we do not know if the
reatment directly reduced anxiety or if the improvement in
sthma led to reduction in anxiety. This reduction did, how-

ver, persist for six months after the conclusion of treatment. e

cupuncture and Craniosacral Therapy in Adults With Asthma
This study had a number of limitations. The effect sizes were
maller than we expected (range of 18%). Because of this, the
tudy was underpowered (generally we were at about 70% power
o detect an effect at the 0.05 level of significance). The presence
f significant results, even with underpowering, suggests that
hese results are robust and demonstrable again. Costs of recruit-
ent were higher than expected, partially due to the lack of

eferrals from colleagues. This also contributed to underpower-
ng due to the difficulties in recruiting a sufficient number of
ubjects. The most cost-effective recruitment procedure was
ublic lectures. Emphasis on this area of recruitment could re-
uce costs per subject for future studies.
Pulmonary function testing was our most expensive outcome
easure, and the one which in future studies might be most

eadily eliminated as unhelpful. What was expected to be cap-
ured with PFTs was captured instead by medication changes.
atients and doctors appeared to optimize their lung function
hrough increasing or decreasing medications. PFTs might be
ore useful in a population with less well-controlled asthma

new onset, newly diagnosed, and poor medical care). Eliminat-
ng pulmonary function testing would greatly reduce the cost per
ubject for future research. Since the biggest problem in getting
ollow-up data was scheduling the pulmonary function test,
liminating this measure would likely also improve the comple-
ion rate. These factors should be considered when planning
uture trials.

The relatively high dropout rate is a source of potential bias.
iven that the same number of subjects dropped out of active

nd control groups, and that the reasons for dropout were rela-
ively even in distribution across groups, it is unlikely that this
ntroduced significant bias. A second potential source of bias is
hat patients volunteering for a study such as this might be
redisposed to favor a CAM approach and thus might already be
ctively resisting some of the medication interventions that typ-
cal asthma patients might agree to. This could skew the data
ollected on change in medication use during the study period.
final problem is that the 9/11 attacks occurred in the middle of

he intervention period for most of our subjects. This event had
remendous impact on overall anxiety levels for all of New York,
s well as an impact on many patients with chronic respiratory
onditions. Although one imagines that the effects of 9/11
ould have been evenly distributed across treatment and control
roups, it is obviously impossible to know for certain if this was
he case or if the data was affected in some way by these events.
ncreased levels of dust and smoke could also have worsened
sthma symptoms.

In conclusion, the data would appear to support the addition
f complementary therapies (acupuncture or craniosacral ther-
py) to optimal medical management for the treatment of
sthma and would warrant a larger-scale clinical trial. For future
esearch, it would appear that the waiting list control can be
liminated. The attention control was much more enthusiasti-
ally accepted and did not provide a statistically significant ben-
fit over the waiting list control. Since PFTs did not change and
dded significant expense to the study, future trials might omit
his as an outcome variable, decreasing the cost per subject and
hus potentially increasing the number of subjects who can be

nrolled.

35EXPLORE January/February 2007, Vol. 3, No. 1



R

1

1

1

1

1

1

3

EFERENCES
1. National Center for Health Statistics. Asthma prevalence, health

care use and mortality, 2002. Available at: http://www.cdc.gov/
nchs/data/asthmahealthestat1.pdf. Accessed June 8, 2005.

2. American Lung Association Epidemiology and Statistics Unit.
Trends in asthma mortality and morbidity. May 2005. Available
at: http://www.lungusa.org/atf/cf/%7B7A8D42C2-FCCA-4604-
8ADE-7F5D5E762256%7D/ASTHMA1.PDF. Accessed June 8,
2005.

3. Blanc P, Trupin L, Earnest G, Katz P, Yelin E, Eisner M. Alternative
therapies among adults with a reported diagnosis of asthma or rhi-
nosinusitis. Chest. 2001;120:1461-1467.

4. Angsten JM. Use of complementary and alternative medicine in the
treatment of asthma. Adolesc Med. 2000;11:535-546

5. Davis PA, Chang C, Hackman RM, Stern JS, Gershwin ME. Acu-
puncture in the treatment of asthma: a critical review. Allergol Im-
munopathol (Madr). 1998;6:263-271.

6. Jinsheng Hu. Clinical observations on 25 cases of hormone depen-
dent bronchial asthma treated by acupuncture. J Tradit Chin Med.
1998;18:27-30.

7. Xinsheng L. Combined use of acupuncture and blood injection at
the back-shu points for treatment of allergic asthma: a report of 80

cases. J Tradit Chin Med. 1997;17:207-210.

6 EXPLORE January/February 2007, Vol. 3, No. 1 Ac
8. Kleijnen J, ter-Reit G, Knipschild P. Acupuncture and asthma: a
review of controlled trials. Thorax. 1991;46:799-802.

9. McCarney RW, Lasserson TJ, Linde K, Brinkhaus B. An overview of
two Cochrane systematic reviews of complementary treatments for
chronic asthma: acupuncture and homeopathy. Respir Med. 2004;
98:687-696.

0. Martin J, Donaldson AN, Villarroel R, et al. Efficacy of acupunc-
ture in asthma: systematic review and meta-analysis of published
data from 11 randomised controlled trials. Eur Respir J. 2002;20:
846-852.

1. Blum CL. Chiropractic and sacro-occipital technique in asthma
treatment. Chiropractic Technique. 1999;11:174-180.

2. Rowane WA, Rowane MP. An osteopathic approach to asthma.
J Am Osteopathic Assoc. 1999;99:259-264.

3. Guiney PA, Chou R, Vianna A, Lovenheim J. Effects of osteopathic
manipulative treatment on pediatric patients with asthma: a ran-
domized controlled trial. J Am Osteopath Assoc. 2005;105:7-12.

4. Upledger JE, Vredevoogd JD. Craniosacral Therapy. Seattle, WA:
Eastland Press; 1983.

5. Godding V, Kruth M, Jamart J. Joint consultation for high risk
asthmatic children and their families with pediatrician and child
psychiatrist as co-therapists: model and evaluation. Fam Process.

1997;36:265-280.

upuncture and Craniosacral Therapy in Adults With Asthma

http://www.cdc.gov/nchs/data/asthmahealthestat1.pdf
http://www.cdc.gov/nchs/data/asthmahealthestat1.pdf
http://www.lungusa.org/atf/cf/%7B7A8D42C2-FCCA-4604-8ADE-7F5D5E762256%7D/ASTHMA1.PDF
http://www.lungusa.org/atf/cf/%7B7A8D42C2-FCCA-4604-8ADE-7F5D5E762256%7D/ASTHMA1.PDF

	THE IMPACT OF ACUPUNCTURE AND CRANIOSACRAL THERAPY INTERVENTIONS ON CLINICAL OUTCOMES IN ADULTS WITH ASTHMA
	INTRODUCTION
	Use of Complementary and Alternative Medicine for Asthma
	Acupuncture Studies to Date
	Craniosacral Therapy
	Combining Therapies

	METHODS
	Subjects
	Demographics
	Study Protocol
	Sample Size
	Acupuncture Protocol (Group 1)
	Craniosacral Therapy Protocol (Group 2)
	Acupuncture Plus Craniosacral Therapy (Group 3)
	Attention Control Group (Group 4)
	Standard of Care and Waiting List Control Condition (Group 5)
	Primary Outcome Measures
	Daily and Weekly Symptom Monitoring
	Statistical Methods

	RESULTS
	Pulmonary Function Testing
	Asthma Quality of Life
	Medication Use
	Anxiety

	DISCUSSION
	REFERENCES


