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Sensory impairment is a common and signifi cant feature of children on the autism spectrum. In 2005, a qigong 
massage intervention based on Chinese medicine and delivered by a doctor of Chinese medicine was shown to 
improve sensory impairment and adaptive behavior in a small controlled study of young children with autism. In 
2006, the Qigong Sensory Training (QST) program was developed to train early intervention professionals to pro-
vide the QST intervention. This article describes the preliminary evaluation of the QST program as piloted with 15 
professionals and 26 children and outcomes testing using standardized tests of sensory impairment and adaptive 
behavior. Results of outcomes comparing delivery by QST-trained therapists with delivery by a doctor of Chinese 
medicine showed that both groups improved and that there was no difference in outcome between the two groups. 
The intervention and training program are described, and implications for future research are discussed. 
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Clinical research describes the widespread presence of sensory impairment in 
children with autism (Baranek, l999; Dawson & Watling, 2000). This sensory 

impairment takes the form of over- or underreacting to visual, auditory, touch, pain, 
and oral stimuli rather than abnormalities in hearing or vision tests. Many different 
patterns of sensory reactivity have been documented (Dunn, 2006) such that children 
can be overreactive, underreactive, or have mixed reactivity with some of the senses 
responding normally. It is not known what causes the sensory impairment or whether 
it causes the delayed social and language learning seen in autism, but clinical research 
has correlated sensory impairment with each item in the diagnostic criteria, indicating 
that sensory impairment can affect the core defi cits in autism (Baranek, Foster, & 
Berkson, 1997; Dawson & Lewy, l989; Rogers, Hepburn, & Wehner, 2003).

In a related parallel, blind and deaf children also manifest repetitive behaviors 
and diffi culty in learning language and social skills until their sensory impairment is 
accommodated or treated (Carville, 2001). The impairment is usually diagnosed 
within the fi rst year of life, at which point intervention is directed at the specifi c 
hearing or visual defi cit. For children with autism, however, diagnosis occurs much 
later, often not until the third year of life, when the child is further behind develop-
mentally. Although effective aids to communication are available (Frost & Bondy, 
1994), a specifi c intervention directed at correcting the specifi c sensory abnormalities 
of each child is not. The most recent review of all therapies for the sensory impair-
ment of autism indicates that in the critical years when early intervention is helpful, 
no widely recognized, effective, and defi nitive treatment exists (Baranek, 2002).

Chinese Medicine and Qigong Massage
In light of the current openness in the West to treatments used in the East, and in 
search of gentle, noninvasive treatment approaches for young children with autism, 
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we asked, “What does Chinese medicine have to offer for 
sensory impairment and autism?” This article describes the 
third research study on an intervention for sensory impair-
ment from a branch of Chinese medicine known as qigong 
massage. Qigong, pronounced “chee-gong,” refers to the skill 
of using specifi c manual techniques to work with energy 
according to the Chinese medicine concept of energy and 
energy channels (Yang, 2005).

All Chinese medicine, including acupuncture and mas-
sage, is based on an understanding of the body that is quite 
different from that in the West. Both illness and health are 
understood in terms of the fl ow of energy, or “qi,” through 
the network of energy channels (meridians) that comprise 
the bioelectric fi eld permeating the body. Over the millen-
nia, effective treatment of illness has been developed using 
this energetic model, and Westerners are often surprised to 
learn that in China, a wide variety of children’s illnesses, 
ranging from constipation to asthma, are treated noninva-
sively with massage (Chengnan, l990). Compared with the 
length of time that Chinese medicine has been practiced, the 
Western scientifi c exploration of the mechanisms by which 
treatments have their effect is in its relative infancy. Current 
Western research on the mechanism of action of treatment 
of the energy channels and acupuncture points indicates that 
the effects of treatment are mediated by neurotransmitters 
(Stux & Hammerschlag, 2001). Research evaluating the 
effect of treatment on acupuncture points on the extremities 
with positron emission tomography (PET) scans of the brain 
shows that stimulation of points on the skin results in com-
plex connecting patterns of neuronal fi ring in the brain 
(Biella et al., 2001). The expanding envelope of knowledge 
resulting from Western scientifi c research is often uneven, 
and although the research on the full elucidation of how 
Chinese medicine works is still early, numerous published 
studies over the past three decades indicate that it does work 
for a multitude of illnesses; those scientifi c studies measure 
results before and after treatment using the gold standards 
of quality research: controlled studies, standardized testing, 
and blinded examiners (Kaptchuk, 2002).

Qigong massage differs from ordinary massage in that 
it is based on understanding the body’s channels and points 
and the fl ow of energy through them (see Williams, 1996, 
for illustrations and further explanation of the channels). 
Practitioners of qigong massage themselves learn and practice 
daily qigong exercises to build their health and awareness of 
energy. It is understood that qigong treatment demands 
energy of the practitioner and that to treat patients who are 
ill, the practitioner should be healthy and have abundant 
energy. Before beginning treatment, the practitioner centers 
himself or herself using a qigong exercise. Specifi c manual 
techniques are then used taking into consideration the direc-

tion of fl ow in the channels and the location of important 
acupuncture points on the head, hands and feet. The weight 
and speed of the manual technique are matched to the child 
according to concepts from Chinese medicine such as toxic-
ity, defi ciency, and block. The parent massage is important 
because parent touch is considered by Chinese medicine to 
be the most nurturing for the child by virtue of the parent–
child bond.

Previous Research on Qigong Massage
In 2005, a small randomized control study was completed 
testing the effectiveness of a specifi c qigong massage inter-
vention on sensory impairment and social development in 
young children with autism (Silva, Cignolini, Warren, 
Skowron-Gooch, & Budden, 2007). According to an ancient 
idea in Chinese medicine, the senses are considered to be the 
doors and windows on the world—the way by which chil-
dren’s awareness can move between their inner world and 
the outer world. In autism, those doors are considered par-
tially closed, such that the children live more in their inner 
world and are less aware of the world around them. Because 
social learning requires that children be aware of their social 
environment, sensory impairment interferes with a key foun-
dation of the learning process. The premise of our research 
links these children’s delay in social development to their 
sensory impairment and then evaluates the outcome of an 
intervention designed to improve the sensory impairment 
on social learning (Silva & Cignolini, 2005).

In the 2005 study, the intervention was delivered by a 
physician trained in Chinese medicine. Thirteen children 
with autism from 3 to 6 years of age were randomly assigned 
to a treatment or a waitlist control group. Both groups of 
children were enrolled in early intervention services that 
included occupational therapy and speech therapy. All chil-
dren were pre- and posttested with standardized measures of 
sensory impairment and adaptive behavior. At the end of 5 
months, treated children showed decreased sensory impair-
ment and improved adaptive behaviors compared with the 
children in the control group. In addition, all children with 
bowel and sleep problems improved as measured by parent 
questionnaires (Silva et al., 2007).

Current Study
The authors found the results of this small study promising 
and warranting replication and extension with a larger num-
ber of trainers and children. Consideration was given to what 
would be necessary in a training program for trainers and the 
most suitable educational background for trainers. The cur-
rent study was designed to determine whether similar 
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improvements in children would occur when Western-
trained persons completed a training and skill-development 
program to deliver this intervention. The 80-hr Qigong 
Sensory Training (QST) program was piloted and tested 
with 15 trainers working with 26 children with autism and 
their parents. The research questions were as follows: 
1.  Do the children receiving the qigong massage by trained 

therapists, and parents trained by these therapists, 
exhibit positive gains in adaptive behaviors and amelio-
ration of sensory impairments?

2.  Do occupational therapists and other early interven-
tion/early childhood special education personnel dem-
onstrate profi ciency in providing the intervention after 
completion of the QST training program?

3.  If the children do exhibit positive outcomes, are the 
outcomes equivalent to those experienced by children 
who received the qigong massage treatment from a 
Chinese medicine–trained professional in a previous 
randomized control study?
A pretest–posttest single group design was used to 

address Question 1. Question 2 was answered by evaluation 
of the trainers during supervision according to set criteria. 
To answer Question 3, a pre–post comparison group design 
was employed for difference and equivalence testing 
(Schuirmann, 1981, 1987) using results from the 2005 
experimental treatment group.

Method

Selection of QST Trainers

Three prerequisites for training were identifi ed: (1) trainers 
should have a minimum of 3 years of experience working 
with children with autism to allow them the skills necessary 
to engage the child in the qigong massage and establish a 
working relationship with the parent, (2) trainers should be 
healthy and energetic by their own assessment, and (3) the 
trainers should not be on medication for chronic health 
conditions. Invitations to potential trainers were extended 
to professionals working at the local education service district 
(ESD) as well as health professionals working in the local 
community. Efforts were made to recruit primarily occupa-
tional therapists and people working in early intervention 
programs with children who have autism because the ESD 
collaborating with this research wanted to begin offering 
QST through its occupational therapists.

Because not enough people from the two fi elds applied 
for the training, 6 of 18 trainers recruited included a chiro-
practor, a social worker, 2 medical qigong practitioners, a 
nurse, and a retired educator. All but the two qigong medical 
practitioners had extensive experience with young children.

Selection of Children and Parents

Children were selected from an ESD covering three adjacent 
counties in Oregon. An invitation letter was sent out to 
parents of all children between 3 and 6 years of age receiving 
autism services from the ESD. Eligibility criteria were estab-
lished for selection of the children and their parents. Criteria 
for selection of children to receive QST were as follows: (1) 
younger than 6 years of age with a diagnosis of autism at the 
onset of the study, (2) enrolled in early intervention services, 
and (3) without additional complicating medical diagnoses 
or medication such as chelating agents. Parents agreed to 
transport their children 21 times to the clinic to receive the 
training and treatment and not to begin additional interven-
tions for autism during the study. Of the respondents, 26 
children met the eligibility criteria, completed the full pro-
tocol, and are included in the fi nal data analysis.

QST Program

The QST program included a well-developed curriculum, 
training procedures, and supervision intended to bring thera-
pists and parents to a specifi ed level of profi ciency.

QST Curriculum and Training Procedures for Trainers. A 
skill-based curriculum in applied Chinese science relative to 
autism was designed; program learning objectives were estab-
lished and 50 hr of didactic and experiential material were 
created for trainers to develop the necessary skills and under-
standing to lead the treatment process and train the parents. 
Trainers were expected to master a theoretical and practical 
understanding of the child with autism according to con-
cepts important to Chinese science: yin, yang, qi (energy 
fl ow), channels, toxicity, block, and defi ciency (Yanchi, 
l988). After mastering the 12 treatment movements, they 
were trained to recognize different patterns in autism and to 
modify their touch to fi t the pattern of the child (e.g., they 
might adjust the weight and speed of the hand to the mass 
of the child or change the direction of the massage move-
ment as the bowel patterns return to normal). There were 
an initial 6 days of didactic and experiential training during 
which time trainers were evaluated with daily written quizzes 
and a fi nal written and practical examination. This was fol-
lowed by a 5-month period of supervision and an additional 
12 hr of didactic training to understand and support the 
stages of the healing process seen with this intervention.

Supervision of QST Trainers. As part of their training, 
each trainer delivered the 5-month intervention to two chil-
dren and their families under the supervision of the principal 
investigator. The supervisor was present in the room for 
seven of each child’s sessions to evaluate the level and fi delity 
of the intervention and support the learning of the trainer. 
She provided feedback to the trainer after each session, and, 



The American Journal of Occupational Therapy 533

throughout the 5 months, was readily available for consulta-
tion on any problems encountered in the sessions.

Use of Video. Seven of the 20 sessions for each child were 
videotaped and edited as a teaching presentation of the prog-
ress of each of the 26 children. The video was shown to the 
trainers at the mid and end-point of treatment to allow for 
further skill development. On completion of the 5-month 
training, each trainer would have not only in-depth experi-
ence with their own two children and families but also sub-
stantial understanding of the process for the larger group.

Qigong Massage Protocol. The qigong massage itself con-
sists of a 15-min series of gentle patting massage movements 
that take place along Chinese energy channels related to the 
proper functioning of sensory and physiological systems. It 
is designed to relax the child, normalize the reactivity of the 
senses, and have restorative effects on digestion and sleep. 
The trainer leads the intervention with a biweekly individu-
alized version of the massage protocol that advances the 
progress of the child, and the parents follow with a daily 
nurturing and calming massage treatment; both are essential 
to the effectiveness of the program.

The massage protocol used consisted of the 11 move-
ments used in the previous study (Silva et al., 2007) plus one. 
Because of the large number of children with a history of 
recurrent ear infections and severe receptive language defi -
cits, a 12th movement was added to help address the func-
tional impairment to hearing. The actions of the 12 move-
ments according to Chinese meridian theory are briefl y 
described here:
• Movements 1, 2, 3: Clear the senses and open the brain 

to incoming sensory information.
• Movement 3A: Clear additional functional impediments 

of the ear to hearing in cases of severe receptive language 
delay and history of recurrent ear infection.

• Movements 4, 5, 6: Promote social interaction, speech 
and self-soothing.

• Movements 7, 8: Strengthen health, digestion, and 
elimination.

• Movements 9, 10, 11: Calm and quiet the child, improve 
sleep, nourish the brain.

Training Curriculum for Parents. An important feature of 
this intervention is the strong parent training and support 
component. Over a period of 5 months, the trainer met with 
the parents and child 21 times, providing the parent with a 
total of 11 h of training in the daily follow-through massage 
using the 12-part protocol previously mentioned. Each train-
ing session lasted approximately 30 min. Because of the 
range of educational and philosophical backgrounds in par-
ents, it was elected not to use the language of Chinese medi-
cine in teaching the parents to do the massage but rather to 
focus on the mechanical aspects of how it is done, the impor-

tance of integrating it into the child’s daily routine, and 
guidelines for situations when it is better not to give the 
massage on a given day (e.g., parent illness). Trainers tested 
the parents at the second and the ninth visit to a 90% crite-
rion of profi ciency by having them to demonstrate the mas-
sage protocol on a doll. Training and testing continued at 
subsequent visits until the parent demonstrated profi ciency. 
Ongoing parent training included discussion at each visit 
about how the massage was going at home and diffi culties 
encountered with particular portions of it. This was docu-
mented in the record.

Evaluation and Testing Instruments

Aspects of adaptive behavior were assessed using the Vineland–
II Adaptive Behavior Scales (Sparrow, Cicchetti, & Balla, 
2005). Vineland Composite Scale and Communi cation, 
Daily Living Skills, Socialization, and Motor Skills domain 
scores were obtained. Standard scores were used in the analy-
ses, with a mean of 100 and an SD of 15. Extensive reliability 
data are presented in the survey forms manual (Sparrow et al., 
2005). Internal consistency split-half reliability coeffi cients 
were .97 for the Composite Scale and ranged from .83 to .95 
for the domains. Test–retest coeffi cients (corrected for restric-
tion of range) were .94 for the Composite Scale and ranged 
from .88 to .92 for the domains.

Autistic behavior was assessed with the Autism Behavior 
Checklist (ABC; Krug, Arick, & Almond, 1980; 1993), a 
widely used screening device for autism. Raw scores were 
used in the analyses, which could range from 0 to 167; with 
a score of 54 or higher being consistent with autism. 
Reliability estimates for the ABC have varied and have pri-
marily focused on internal consistency. Eaves and Williams 
(2006) provided a review of the psychometric properties of 
the ABC and conducted reliability studies; they reported an 
alpha coeffi cient of .89 for the total score, concluding the 
ABC total has adequate reliability for use as a screening 
instrument (p. 140).

Sensory impairment was assessed using the Sensory 
Profi le (Dunn, 1999). The Sensory Profi le is “a judgment-
based caregiver questionnaire” that measures a child’s sensory 
processing abilities (Dunn, 1999, p. 1). It consisted of 125 
items grouped into three main sections: sensory processing, 
modulation, and behavioral and emotional responses. Each 
section consisted of ratings for basic sensory systems. Internal 
consistency was assessed using Cronbach’s alpha. Mean coef-
fi cients for alpha were .74 for sensory processing, .69 for 
modulation, and .67 for behavioral and emotional responses. 
Validity was established through literature and expert review, 
category analysis, and studies of convergent and discriminant 
validity (Dunn, 1999). A brief open-ended questionnaire 
was completed by parents at the conclusion of the training 
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sessions. This questionnaire asked parents to indicate their 
observations of their children’s behavior(s) on completion of 
the training. Specifi c topic areas included sensory issues, 
speech/understanding, social and behavioral skills, self-help, 
digestion and sleep.

Data Collection Procedures. The pre- and posttesting was 
completed by experienced third-party evaluators. Trainers 
involved in the training program were not involved in testing 
children with whom they had direct contact.

Data Analysis. To test for signifi cant changes on measures 
of sensory impairment and adaptive behavior, pretest scores 
were subtracted from posttest scores to generate change 
scores. Because of the relatively small number of children, 
the wide variation in their scores on each measure, and the 
wide variation in the amount the scores changed over the 5 
months, the Wilcoxon-Sign test, a nonparametric procedure, 
was used to compare rank ordered change scores. The test 
statistic is based on the ranks of the absolute values of the 
differences between the two variables. A signifi cance level of 
.05 was set to control for Type I error.

Two analyses were conducted to determine the equiva-
lence of outcomes from the two groups. First, an indepen-
dent t test was conducted on mean gain scores to determine 
whether differences between the two groups were signifi cant. 
Second, equivalence testing of outcomes was done using the 
confi dence interval approach (Schuirmann, 1981, 1987). 
Equivalence testing is useful when the researcher wishes to 
show that two means are not statistically different and 
requires the identifi cation of a clinically signifi cant difference 
(delta) between outcomes of competing treatments. In prac-
tice, delta is often chosen to be a percentage (usually 15%–
25%) of the mean of the comparison group (Mecklin, 2002). 
This number is then used to create a tolerance interval 
beyond which equivalence would be rejected. For this analy-
sis, the comparison group is the 2005 randomized control 
study treatment group in which the qigong treatment was 
provided by the Chinese medicine–trained physician and the 
delta was selected as 25% of the mean for the control group 
gain score. A unique tolerance interval was constructed for 
each outcome variable.

Results

Trainer and Child Demographics

Positive Changes in Children. Table 1 presents demo-
graphic information on the two groups of participants in the 
current and previous study. Participants in the two studies 
were similar in gender distribution and age. The two groups 
differed on initial assessments of adaptive behaviors. Trained 
therapists represented a variety of backgrounds.

Pretest to posttest differences on the objective, standard-
ized measures for the 26 children in the current study were 
all found to be statistically signifi cant. The results are shown 
in Table 2. Probability values obtained via the Wilcoxon 
Signed Ranks Test were signifi cant (n = 26, ! = .05) and in 
the direction hypothesized for the Vineland Composite and 
Vineland subdomains, the total score on the Sensory Profi le 
(the Sensory Profi le has 3 domains as well as a total score), 
and the Autism Behavior Checklist. See Table 2 for the sta-
tistical summary of these changes. 

Adaptive Behaviors. Treated children improved in adap-
tive behaviors as measured by the Vineland Inventory 
Composite score. The average improvement was 9.08 stan-
dard score points (Z = 3.93, p < .00009). Treated children 
improved in daily living skills as measured by the Vineland 
Inventory. The average improvement was 9.34 standard score 
points (Z = 3.01, p < .003). The predominant skills were 
acquired were as follows: removing and putting on clothing, 
feeding, assisting with chores, bathing, and wiping nose. 
Socialization also improved for treated children. The average 
increase in the Vineland standard score was 8.88 standard 
score points (Z = 2.99, p < .003). The predominant behaviors 
acquired were as follows: beginning to play with siblings and 
peers, appropriately playing with toys, using names, adhering 
to social rules, making a friend, sharing possessions, and 
engaging in make-believe play. Motor development improved 

Table 1. Participant demographics

Demographic Variable

Study

Current QST 
Study

(N = 26)

Previous 
Controlled Study

(N = 13)

Children
Gender
 Male
 Female

21
5

10
3

Chronological age (months)
 Mean
 SD
 Minimum
 Maximum

56.3
12.5
31
84

59.3
11.2
35
76

Preassessment Vineland Composite 
Scale Scores
 Mean
 SD

68.6
12.2

58.2
12.9

Therapists 15 1
Background
 Occupational therapist
 Autism specialist
 Teacher/educator
 Occupational therapy assistant
 Instructional assistant
 Nurse
 Chiropractor
 Social Worker
 Chinese medicine–trained physician 

5
3
2

 1
1
1
1
1

1
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for treated children. The average standard score increased 
7.5 points (Z = 3.00, p < .003). On the Vineland 
Communication domain, children’s standard scores increased 
an average of 9.04 points (Z = 3.62, p < .00003).

Sensory Impairment. After 5 months of treatment, chil-
dren demonstrated signifi cant improvement in their sensory 
impairment as measured by their total Sensory Profi le scores. 
The average improvement (decrease in impairment score) 
was 6.73 points (Z= –3.59, p < .0003). The Sensory 
Processing scale, which contains specifi c measures of the 
child’s responses to auditory, visual, vestibular, touch, and 
oral sensory stimulation, showed that all fi ve senses improved 
by an average of 2.15 points (Z = –3.16, p < .002).

The average improvement in impairment of modulation 
was 1.38 points (Z = –3.01, p < .003). The average improve-
ment in impairment of behavioral and emotional responses 
to sensory experiences was 0.62 point, which was not 
signifi cant.

Autistic Behavior. Autistic behavior, as measured by the 
ABC, decreased in treated children by an average of 24.1 
points (Z = –4.08, p < .00005). These results indicate that 
children receiving the Qigong massage intervention demon-
strate short-term improvement of sensory impairment and 
gains in adaptive behavior.

Effectiveness of Trainer Training

Four graduation criteria for trainers were set to ensure a 
verifi able level and fi delity of implementation of the training 
program: (l) Trainers must pass the fi nal written exams and 
practical/skill assessments and complete all training sessions 
with the parents; (2) parents receiving training should dem-
onstrate mastery in giving the massage, and (3) trainers 
should demonstrate profi ciency in adapting the massage to 
the child at their supervised visits.

Based on these criteria, 15 of the 18 trainers graduated 
with certifi cates of mastery. Two students dropped out of 
the program midway because of outside work demands, and 
a third dropped out early on because of health issues. The 
remaining students met training objectives at their super-
vised visits and completed the fi rst three requirements for 
graduation. By the 15th visit, it was clear from the supervised 
visits that all students were on track for Certifi cate of Mastery, 
and feedback was given to students accordingly.

Graduating trainers were quickly able to establish rap-
port with parents and children and did not have diffi culty 
in mastering the concepts from Chinese science necessary to 
teach parents qigong massage. The eligibility criteria for 
trainers appeared to ensure the necessary core skills to suc-
cessfully complete the training. Trainer satisfaction was high, 
and trainers verbalized their surprise at how much the chil-
dren changed and their pleasure in the direct work with 
families.

Effectiveness of Parent Training

Review of the parent testing documentation showed that all 
parents were able to give the massage correctly. Review of 
the research record showed that parents had reported giving 
the children the massage daily, within the recommended 
guidelines.

Equivalence of Outcomes

In the small, randomized control trial conducted in 2005, 
signifi cant short-term treatment effects were found between 
children receiving qigong massage from a Chinese medi-
cine–trained physician and children in a wait-list control 
group (Silva et al., 2007). To determine whether outcomes 
for children participating in the current study are comparable 

Table 2. Preassessment to Postassessment Gains on Measures of Adaptive Behavior and Sensory Impairment

Variable

Preassessment
(N = 26)

Postassessment
(N = 26)

Wilcoxon
ZM SD M SD pa

Vineland Composite 68.6 12.2 77.7 14.5 3.93 .00009
Vineland Communication Domain 68.5 15.0 77.6 16.9 3.62 .0003
Vineland Daily Living Skills Domain 73.3 18.5 82.7 17.8 3.01 .003
Vineland Socialization Domain 70.9 13.0 79.8 13.9 2.99 .003
Vineland Motor Skills Domain 73.5 12.0 81.0 11.4 3.00 .003
Sensory Profi le Total 21.0 11.8 14.5 10.7 –3.59 .0003
Sensory Processing 6.2 3.7 4.1 3.4 –3.16 .002
Sensory Modulation 4.6 3.3 3.2 2.7 –3.01 .003
Sensory Behavioral Response 3.4 1.9 2.8 1.6 –1.69 ns
Autism Behavior Checklist 66.0 25.1 41.9 22.1 –4.08 .00005

Note. ns = not signifi cant.
aAll Z statistics were signifi cant except for Sensory Behavioral Response. 
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to those observed in the previous study, gain scores were 
compared. Treatment Group 1 (2005 study) consisted of 
the 13 children. Treatment Group 2 consisted of 26 children 
who completed the current pilot training study. Both groups 
had been selected from the same demographic area and were 
receiving similar early intervention services. Table 1 shows 
that although both groups were similar in age, Group 2 was 
signifi cantly higher in adaptive functioning than Group 1, 
as measured by the Vineland Composite Score.. The com-
parison of mean pre- to posttest change values between the 
two groups is shown in Table 3. T tests for independent 
samples show no signifi cant difference (! = .05, df = 37) 
between the two groups in the ABC, Sensory Profi le, and 
subdomains of the Vineland Adaptive behavior test, indicat-
ing that children in this study improved as much as children 
in the fi rst study.

Because lack of difference does not necessarily mean 
equivalence, the confi dence interval (CI) approach to equiva-
lence testing was also conducted. Two means (in this case 
mean gain scores) can be determined to be equivalent if the 
90% CI of the mean difference is wholly contained within 
the tolerance limits set. As can be seen in Table 3, this condi-
tion is not met, an outcome that is not surprising given the 
small sample sizes and the large standard deviations. Recent 
research by statisticians (Cribbie, Gruman & Arpin-Cribbie, 
2004) indicates that although in practice, the CI approach 
is superior to the common student’s t test with large samples, 
the student’s t test is actually superior to the CI approach 
with small samples or samples with large variances, given 
both tend to infl ate the denominator in the t statistic.

Discussion

The results of this study suggest that the training was suffi -
cient to train therapists to effectively deliver the intervention, 
and the outcomes can be similar across therapists with dif-
ferent educational backgrounds provided they successfully 
complete the QST training program. Moreover, the results 
replicate earlier results in the earlier controlled study showing 
that the intervention is associated with signifi cant short-term 
improvements in adaptive functioning and decreases in sen-
sory impairment on standardized tests. Although no statisti-
cally signifi cant difference is demonstrated between these 
results and those obtained in the earlier study, statistical 
equivalence of effects cannot be established due in part to 
small sample size and large variances.

In the special education literature, research suggests that 
children with higher cognitive function respond better to 
treatment interventions than do those with lower cognitive 
function (Arick et al., 2003), as do children with higher 
adaptive skills (Lord & Schopler, l989; Sparrow, l997). An 
unanticipated consequence of the difference in functioning 
between children in the current and previous study was to 
permit a look at whether QST outcomes were different for 
higher versus lower functioning groups as measured by stan-
dardized tests. As it turned out, no difference in QST out-
comes was found between the higher- and lower-functioning 
group.

Although the results reported here continue a trend of 
encouraging fi ndings regarding the outcomes of a training 
intervention in Qigong massage for young children with 

Table 3. Difference and Equivalence of Mean Gain Scores for Chinese Medicine–Trained Physician and Trained Therapist Interventions

Variable

Chinese Medicine–
Trained Physician

(N = 13)
Trained Therapists

(N = 26) CI 
WithinTolerance?M SD M SD Effect Size t-Test pc

Vineland Compositea 6.23 8.96 9.08 9.84 0.302 .387 No
 Vineland Communication 3.15 9.67 9.04 10.06 0.597 .089 No
 Vineland Daily Living Skills 8.23 10.69 9.38 13.89 0.093 .794 No
 Vineland Socialization 9.15 12.15 8.88 13.27 –0.021 .951 No
 Vineland Motor Skills 7.25 12.95 7.50 10.79 –0.021 .951 No
Sensory Profi le Totalb –8.46 9.85 –6.73 7.02 –0.202 .531 No
 Sensory Processing –2.38 2.69 –2.15 2.84 –0.083 .809 No
 Sensory Modulation –1.92 3.20 –1.38 2.12 –0.198 .533 No
 Sensory Behavioral Response –1.08 1.55 –0.62 1.96 –0.261 .465 No
Autism Behavior Checklistb –13.31 24.08 –24.12 15.77 0.531 .100 No

Note. CI = confi dence interval.
aAn increase from preassessment to postassessment represents a positive change on these measures.
bA decrease from preassessment to postassessment represents a positive change on these measures.
cNone of the differences were signifi cant.
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autism, the reader is cautioned that several limitations attend 
this research that limit generalization. Foremost among these 
limitations is the absence of a true control/comparison con-
dition such as would be found in a randomized controlled 
trial design. Second, sample sizes are small, and third, the 
studies have not yet included long-term follow-up.

In conclusion, results of a prior study (2005; N = 13) 
and this study (N = 26) indicate that for 39 children, sig-
nifi cant short-term improvements of sensory impairment 
and social development were associated with receiving this 
intervention. Research on the intervention itself is still pre-
liminary and requires replication and extension via random-
ized control design, with larger samples of children with 
autism. For this to happen, a larger number of therapists 
need training to a standard of profi ciency and to this end, 
the QST training program will serve the next step in our 
research.

With the current openness in the West to treatment 
approaches from the East, the number of collaborative 
research efforts looking for joint approaches to chronic illness 
and disability is increasing. This intervention is unusual in 
that it spans Chinese medicine, special education, and parent 
training. The apparent ease of generalizing the QST proce-
dures to select special education professionals and parents of 
children with autism, along with the positive outcomes seen 
to date, lend preliminary support to the QST training pro-
gram and collaborative research approach. As a result, a 
larger randomized controlled study of the methodology with 
50 children and 20 QST trainers is under way and nearing 
completion. !

Acknowledgments
The authors are grateful to Maureen Casey, Annette 
Skowron-Gooch, and Carol Andersen at the Willamette 
Educational Service District for their vision and ongoing 
collaboration with this research. They also extend their 
thanks to Carol Bunse and Sharon Kadell for many hours of 
extra support and to the Spirit Mountain Community Fund 
for the grants that funded the controlled study, and the 
development and testing of the QST training program.

References
Arick, J., Young, H., Falco, R., Loos, L., Krug, D., Gense, M., 

et al. (2003). Designing an outcome study to monitor the 
progress of students with autism spectrum disorders. Focus on 
Autism and Other Developmental Disabilities, 18(2), 74–86.

Baranek, G. T. (1999, December). Effi cacy of sensory and motor inter-
ventions for children with autism. Paper presented at the fi rst 
workshop of the Committee on Educational Interventions for 
Children with Autism, National Research Council, University 

of North Carolina School of Medicine, Chapel Hill. [AQ: pls 
verify that UNC is where the wkshp took place]

Baranek, G. (2002). Effi cacy of sensory and motor interventions 
for children with autism. Journal of Autism and Developmental 
Disorders, 32, 397–422.

Baranek, G., Foster, L., & Berkson, G. (1997). Tactile defensive-
ness and stereotyped behaviors. American Journal of Occupa-
tional Therapy, 5, 91–95.

Biella, G., Sotgui, M., Pellegata, G., Paulesu, E., Castiglioni, I. & 
Fazio, F. (2001). Acupuncture produces central activations in 
pain regions. NeuroImage, 14, 60–66.

Carville, S. (2001). Sensory impairments, intellectual disability 
and psychiatry. Journal of Intellectual Disability Research, 45, 
467–483.

Chengnan, S. (l990). Chinese Massage Therapy. Jinan, China: 
Shandong Science and Technology Press.

Cribbie, R. A., Gruman, J. A., & Arpin-Cribbie, C. A. (2004). 
Recommendations for applying tests of equivalence. Journal 
of Clinical Psychology, 60, 1–10.

Dawson, G., & Lewy, A. (1989). Arousal, attention and the socio-
emotional impairments of individuals with autism. In G. 
Dawson (Ed.), Autism: Nature, diagnosis and treatment (pp. 
49–74). New York: Guilford.

Dawson, G., & Watling, R. (2000). Interventions to facilitate 
auditory, visual and motor integration in autism: A review of 
the evidence. Journal of Autism and Developmental Disorders, 
30, 415–421.

Dunn, W. (2006). Sensory profi le supplement. San Antonio, TX: 
Psychological Corporation.

Dunn, W. (l999). Sensory profi le user’s manual. San Antonio, TX: 
Psychological Corporation.

Eaves, R. C., & Williams, T. O., Jr. (2006). The reliability and 
construct validity of ratings for the Autism Behavior Checklist. 
Psychology in the Schools, 43, 129–142.

Frost, L., & Bondy, A. (1994). PECS: The picture exchange com-
munication system training manual. Cherry Hill, NJ: Pyramid 
Educational Consultants.

Kaptchuk, T. (2002). Acupuncture: Theory, effi cacy, and practice. 
Annals of Internal Medicine, 136, 374–383.

Krug, D., Arick, J., & Almond, P. (1980). Behavior checklist for 
identifying severely handicapped individuals with high levels 
of autistic behavior. Journal of Child Psychology and Psychiatry, 
2, 221–229.

Krug, D., Arick, J., & Almond, P. (1993). Autism Screening 
Instrument for Educational Planning. Austin, TX: Pro-Ed.

Lord, C., & Schopler, E. (1989). Stability of assessment results 
of autistic and non-autistic language-impaired children from 
preschool years to early school age. Journal of Child Psychology 
and Psychiatry, 30, 575–590.

Mecklin, C. J. (April, 2002). The use of equivalence testing in 
conjunction with standard hypothesis testing and effect 
sizes. Paper presented at the annual meeting of the American 
Educational Research Association, New Orleans, LA.

Rogers, S., Hepburn, S., & Wehner, E. (2003). Parent reports 
of sensory symptoms in toddlers with autism and those 
with other developmental disorders. Journal of Autism and 
Developmental Disorders, 26, 631–642.

Schuirmann, D. (1981). On hypothesis testing to determine if 
the mean of the normal distribution is contained in a known 
interval. Biometrics, 37, 617.



538 September/October 2008, Volume 62, Number 5

Schuirmann, D. (1987). A comparison of the two one-sided 
procedure and the power approach for assessing the equiva-
lence of average bioavailability. Journal of Pharmokinetics and 
Biopharmaceutics, 15, 657–680.

Silva, L. M. T., & Cignolini, A. (2005). A medical qigong meth-
odology for early intervention in autism spectrum disorder: 
A case series. American Journal of Chinese Medicine, 26, 
315–327.

Silva, L. M. T., Cignolini A., Warren, R., Skowron-Gooch, A., 
& Budden, S. (2007). Improvement in sensory impairment 
and social interaction in young children with autism follow-
ing treatment with an original qigong massage methodology. 
American Journal of Chinese Medicine, 35, 393–406.

Sparrow, S. (l997). Developmentally based assessments. In D. J. 
Cohen & F. R. Volkmar (Eds.), Handbook of autism and perva-
sive developmental disorders (pp. 411–447). New York: Wiley.

Sparrow, S., Cicchetti, D., & Balla, D. (2005). Vineland adaptive 
behavior scales; interview edition. Circle Pines, MN: American 
Guidance Service.

Stux, G., & Hammerschlag, R. (2001). Clinical acupuncture: 
Scientifi c basis. New York: Springer-Verlag.

Williams, T. (1996). The complete illustrated guide to Chinese medi-
cine. New York: Barnes & Noble.

Yanchi, L. (1988). The essential book of traditional Chinese medicine. 
Volume 1: Theory. New York: Columbia University Press.

Yang, J. (2005). Qigong massage. Boston: YMAA Publication 
Center.


